


GIFT OF










No. 1659

HANDBOOK OF THE

3-INCH GUN MATERIEL

MODEL OF 1902

WITH

INSTRUCTIONS FOR ITS CARE

(THIRTY-THREE PLATES)

AUGUST 1, 1905

REVISED MAY 10, 1906
REVISED JULY 17, 1908
REVISED JULY 1, 1911
REVISED JUNE 24, 1912
REVISED AUGUST 3, 1915
REVISED, JUNE5, 1937 . i.

WASHINGTON
GOVERNMENT PRINTING OFFICE
1917



- - A r;_J

~——

"%

.

~ ’
..
L) .-
.
.. -
s Pare .o
3
. oaw .
EXR R * me
» o .
. . .
. e .
-
L2 )
.
e
Y
. =

()

- ety
- LAY
.

.
es g ..
LY

LA
.
.
-
o




WAR DEPARTMENT,
OFFICE oF THE CHIEF OF ORDNANCE,
Washington, June 5, 1917.
This manual is published for the information and government of the Regular
Army and National Guard of the United States.
By order of the Secretary of War:
WrLiAM OROZIER,
Brigadier General, Chief of Ordnance.

(3)

’-"’ -i
. . Y Y






CONTENTS.

. Page.
List of plates.......ccvineiiiiiii it itiecetectiecreteaeaaanenns 9
List of equipment. .. .. ..cciiiiiiiiiiiiiiiiia it teecat e ecaaarenaeea. 11
Guns, weights, dimensions, etc.......cceeivicieiiiiiiiiiiaieeneiriaeeennan. 13
Gun, model of 1902, description......ccoeueeeiceareneeeeiaaeariarenennanaa. 13-14
Breech mechanism, model of 1902 gun. .. .. ..ccoviiinineiniiiiiannnn... 14-20

Nomenclature of parts. .......ccoveeiiniiiiiieennriiiiiiceienncnnnn. 14
Description. .. .. covinii i ettt et 14-17
SV 10 N 17-18
Dismounting and assembling parts of ........ccecvieeniiiiiiiiiiana.... 18-20
Careof the guUI ... .cciiiir it i i ciaaciencrcsccscasacssscnaccnnn 20
Gun, model of 1904, description.........cccememririmineiiiieienreannnn. 20-22
Gun, model of 1905, description..........cccecvuvineenieanna... Veeeeeeeaann 22
Breech mechanisms, model of 1904 and 1905 guns.....cccoeeviiiineiinnrannn. 23
Description. .. .. et ettt 23-28
Action of.. ..o it iii e eea, 29

To dismantle the firing mechanism.........ccoeviieeneiiiiiiiiinnnnann. 29-30

To dismantle the breech mechanism.........ccciiueiiiiiiiiinnnnaan.. 30
Range tables. .. ... i iiiiteeeeicitctieieaeaaaaaan 31-34
Service table for shell and shrapnel. .. ......coviiiiiiiiiiiiiiiiana... 31-82
Complete range table for shrapnel.........c.cceiiieenencacannnn.. eene 33-34
AmMmMUNItION. .ttt i iiiiiieceiciiicataaaccccettcsacanaeccann 8440
Cartridge CaBe. .. .ccvceeirnaneciceaiontacccccacecaccccceccacaacanonan 84-35
Primer. ..o i ettt et ae e 35-36
Powder charge......cocoueiiimiiiiiiiiiiiiiiiiiiireeiiieiie e 36-37
Projectiles. .. .. .eeoiiii i it iee i cicicaeccnccceianaeaan 37-39

LO7:T: 1757 {05 18- 11T | M 37
Common steel shell. .. .....ceeriiiiminii i e, 37
Common steel shell, point fuze. .. .. ...cooveeeeeeiiaiiai i, 38
Common shrapnel. . .....ccciiieiiiiaiiiieaiitnnineeiacanneccnnns 38
Ehrhardt high-explosive shrapnel........ccceomiaiaaiiaiiiiLLL. 39

Semple tracer........cooii i iiiiiiiiiiiaiiieeieaeaa. 3940
Fuzes..... ...l e et eeeaeteaceaaceaacaaaeaacaaaaaaanan 40-46
Ehrhardt combination. .. .. ... oo . oo i iiiiiiiiaaaa.- 40-43

F. A combination ... ...cooiiiuiiiii it it 43-46
Marking on ammunition packing boxes. .........cccoiiiiiiiiiiiiiiiian... 46-47
Bubcaliber cartridge........c.cciiiiiii i e iiietectaea e 47-48
Drill cartridge. ..o i it eiieteeaeeiieeeaaaaaan 48
Subcaliber and drill cartridge kit. .. .............. e tiieccaeacnccaaaan 48
Allowance of ammunItion. .. ..cccenmenoinaiieeeieeaaciiaernacennacannn 48
Blank ammunition. . .....oeeniiin i cceiieeciaacceaaaaaan 48-49
The cartridge case. .. .. .cvuomin ittt 49
The Primer. . ...t it e et ee e ieeeciteeaaccaeeeacaaaacsanancsnas 49
The charge. . .ccoee it iiiecceeeaaaaaaaerenaneann 49
Preparation of blank metallic ammunition. ..........ccvoiiiiieiininennnn.. 49-50
Precautions tobe observed. ... ...t iee e 50
-Care of cartridge cases. .. .....cocceenea .. B 50-51

(6)



Page

Reloading and cleaning outﬁt .............................................. 51
Misfires and hangfires. .........cooiiinoiniiiiiii it 51-52
Fuze setters, model of 1905M . ................... e eteecieccceneaaanacaan 52-59
Bracket....coeer ettt et ciiiie e 53-56
Hand........ e ecectasaecaceaceeeeecactaateaananeanaaeaaaaaaanan 55-56
Fuze setter hand, model of 1912 i iii e 56-59
L0 T 60-87
Weights, dimensions, et .. .......coooiiiieiaiiiiiiiiiiiiaiinaanaannn 60
Nomenclature of parts............ ..o 60-66
Deacription . . . cvvuriiiiiti et it etaee e 67-78
Dismounting and assemblmg gun and carriage. ........cooeiiiiaanaan. 78-85
Care and cleaningof parts........ ... ... . ...l 85-87
Gun limber, model of 1902 . . ........................ eeeeeteeeieeaaanas 88-93
Weights, dimensions, etc........................ deeeeccsanaaancecaaann 88
Nomenclature of parts......... ...ttt 88-90

DD T:7-75 2 o7 1) £ 90-93
Caisson, model of 1902. . ...t et cciieaaeaaaa.. 93-101
Weights, dimensions, et .. o........ooiiiiiiiiii i 93
Nomenclature of parts...........coooiieeiiiii it iiiaiaaaaaann 94-96
Description . . & .o ae 96-101
Caisson limber, model of 1916. . . .. ... .. ... iiiiiiiiiiiiiiaa.... 101-106
Weights, dimensions, etc.........cooiimeni i 101

. Nomenclature of parts............................ e eeaeaeeeeeaa. 101-103
Description . . . cvuei it 103-106
Caisson, model 0f 1916 . . .. o eoeenennee e e eaanns 107-115
Weights, dimensions, et ........ccoiiniiiiieiiiiiiiiiiiiiiiiiaaaann 107
Nomenclature of parts........c.ccceeeiiiiiiiiiiiiiiiiiiiiiiiiaaan.. 107-109
Description . . ..o i 109-115
Converted limber, model of 1908...... ... ... coioiiiiaiiiiaiiaaa.. e 115-119
Weights, dimensions, €tC .. ....coooeieminiii it 115
Nomenclature of parts..........ocovimiimiiniiiiii it . 116-118
Description . . ..ot ee e 118-119
Converted caisson, model of 1908........cccoiviiiieiiiiiiiiiaacnaanaan.. 119-124
Weights, dimensions, etc......c.ccooaenn.nn. T 119
Nomenclature of parts........ccocveeemeiannnaaaa .. . 119-123
Description. . covoviinnini e N 123-124
Forge imber. .. ..ottt c it eiieatacracaaaann .- 124127
Weights, dimensions, etC .. ....co veoueeuiataeaiieaaeaaaeaaaaenannn. 124
Nomenclatureof parts... ... i 124-125
Description . . .oeveii i 125-127
Forge limber, model of 1902Mr. .. ... it 127
Description . .« o vnie i e 127
Converted forge limber, model of 1908....... .. ... . ... ... ........ 127-130
Weights, dimensions, ete.........cooinieiiiii ittt 127
Nomenclature of parts............ooiiiiiiiiiiiii it 127-129
Description. . ..ccocvvniiiinanna... e eeeeeeeeeseeeiiiieaaaaas 129-130

- Battery wagon, model of 1902 . . . ... ... ... iiiiiiiiiiiiiiaaaaaas 130-135
Weights, dimensions, etc..... ... ...o.ooiiiiiiiiiiiiiiiiiaialols 130
Nomenclature of parts.......... ..o 130-132
Description . . . cc.oiii e 132-135
Converted battery wagon, model of 1908........... ... ... oLt 135-138
Weights, dimensions, etc........cciiiimiiiii it 135
Nomenclature of parts. ... ... i 135-137

Description . . .o i et 138



Page.

Store limber. . . ..ccoeeiiiiiiiiii e eeeeesatseaceaeaaraaaanaann 138
Weights, dimensions, etc.......... ..ottt 138
DesCription. « ccveeei i iriirare e 138
Articlescarried In....cocemnennn e 138
Store limber, model of 1902M1. .. ... ... . iiiiiiiiiiiiieiaeaaaan. 138
Description . - oo meonee et ceeei e 138
Store wagon, model of 1902. ..ottt 139
Weights, dimensions, etc..... Cectaticenoctennioncacaccainccntansasanns 139

B £ 1 11 139
Battery and store wagon, model of 1002Mr1.......cooevneiiiiii ... 139-144
Weights, dimensions, etc................oooiiiiiiiiiiL, 139
Nomenclature of parts........ et eeeectcseaneteanacaaa e 140-143
Description. . .oooieieii e e ttee e 143-144
Cyclometer. . . .coiuaane i iiiiiceectieieitceeiaaeeaas 144-145
B DT%-Tei ) o T4 1 W 144
Nomenclature of parts........... et eeeeaeaeaceaseaacaeneacaanaaas 145
Padlock and bolt BRAPS. .. ..o oceieiie ittt ie e 145
Artillery harness. . ....cocovnooinini ittt ciiiiiateceacaaaaann 145-146
Nomenclature of parts........ ... ... 145-146
17233 1) T o 147-149
Directions for fitting. .. ..o..o i it iiieaceeeaaaan 147
Table of dimensSioNS. ........coiiinn it i iiieieiaaaes 148
Collar-lifting device. ....oooiiiiiniiii i it ii it iaeeaaes 149
Breast collar harmess.......ccoviiiiiniiii it iireneecnaanenn eeeaeeee 149-151
DesCriPtion . e et it eeaaa e 149
Nomenclature of parts........ccooeeiiiiiiiiiiiiiiiL, besevasens 150-151
Care and preservation of leather............ . ... i ittt 151-152
Sights...eneu.... et et eeeenneeeeeeiaeeeaaan 153-155
Linesight.....cooooiiiiiiiiiiiiiiaiaaen. eeetetecicieieeeeeeaanaan 153
Front sight......... e ee e etataeccereaaeaeeanetaaaraancaanaaaaanaa 153
Reargight. oot it e ettt e e 153-155
Careof the sights. ....ococimae i i iiiiaaaaaaenn 167-168
Panoramic sight, model of 1904....... .. .. .. .. iiiiiiiiiiiiiaaaaan. -. 155-158
B07=:7w) 3 o 10 1 155-158

LT R 166-167
073 -3 168-169
Panoramic sight, model of 1915. ... . ... ... i i 158-164
B0 1=12T0 8 o4 T « USRS 158-164
LT 166-167
L5 I 168-169
Range quadrant.......cooiioiiie ittt i eiiiae e aaaaaaas 164
Description.......ccocoen..... ettt ieiaaeiteaeettaactaeaesaaanae 167
LT SOt 166
L0 T 169
Adjustment of sightsand quadrant. .. ... ........ooeuniieeeemninanaaaaan.. -169-174
Pangramic sight, model of 1904... ... . .. .. .. i, 170
Panoramic sight, model of 1915... .. .. oo ittt 170
Frontand rearsight.......coceiiimiiiiiniiiiiiiiiiiiiiii ittt 171
Range qUadmant. ...coie i ciieccieicccaeata e 171
Verification of parallelism of lines of sight and axis of bore.............. 172-173
Additional tests. ... .ciiiiee i e iiiiieiaeei i aaaae 173-174

Spare sights and quadrant........... .o it 174



8
Page.
Adjusting Instruments. ..., ..ccoeeiiie ittt i i it 174
AccuraCy of fire. .o cueemnen ittt ittt 174-179
Causes of inaccuracies. ...........co.oeiiiiii i 174
Inaccuracies for— '

Percusgion fire.........ooiiiiiii ittt ieaa e 174-175, 181
TiIe PO, . e ececeeeenaraneeeeetaeccnaeeccaaannaeeaneracacnannans 175-181
B30T T3 o o) - 175-177
Probable Zomes. ..ccaeeiomiiin ittt et c e et ceeaea e 177-178
: Table of probability factors..........c.ccviiriiiiriiiiiiiieiinnans 178-179
Painting artillery matériel........c....oooi i 181-182
Oils for artillery matériel......coccviurieiiriiarerieecieorcacosccacnnann 182-183

Repairs for Field Artillery matériel issued to the United States Army and the
National Guard...... cescrcanns Ceccetsrevesecteccanasonns Geseecsacnnen 183-184

Suggestions for care and maintenance of matériel.......cceccocvverae.... .. 184-186
General information with reference to ordnance supplies for Field Artillery. 181-187
Method of loading a 3-inch gun battery for transportation by rail..... ee... 187-188
Total equipment of a field battery, together with expendable supplies...... 189-203
INdeX.ecceeececncenarecececnccaaceaocanacsccsnsasacassaccssssasasonncans 205-216



LIST OF PLATES.
Faces page
I, 3-inch field guns, models of 1902, 1904, and 1905. . ................ 13
II. Breech mechanism, assembled, model of 1902..................... 14
III. Breech mechanism, assembled, models of 1904 and 1905. . ......... 23
IV. Curves of corrector setting for fuze setter.................... feens 34
V. Projectiles. cccueenee e iaieieieancreactaeataeaieaniecnainnanns 35
VI. 21 second combination fuze......c..ccoveiiiiiiiiiiiaiiiaia.. 43
VII. Subcaliber and drill cartridges... .......c.coviiiiiil.L. 47
VIII. Fuzesetters. ....ccoeeureiinciinearnneeeoneanenenecaaneeenneanns 52
IX. Carriage, gide elevation. . . .. .....couiiiimiiiiiniiiiiinaian 66
X. Carriage, Plan. . . covueeimniiii it 67
XI. Recoil controlling mechanism.... 68
XII. Elevating Bear. .....cceeeceemeaecrenonnonnneneeenneneeenneannnns 73
XIII. Traversing BeAr. ... .ccceeeuencreeanseacascannncennnecennacenns .. 74
XIV. Limber, model of 1902, side and rear views........................ 90
XYV. Caisson, model of 1902, side and rear views. ...................... 96
XVI. Caisson, model of 1902, plan view......cceceeuieiiiiiniiiinn.. 97
XVII. Caisson limber, model of 1916, side and rear views. . .............. 103
XVIII. Automatic pole support, vertical section........................... 104
XIX. Caisson, model of 1916, front and side views....................... 108
XX. Caisson, model of 1916, plan view.......ccceeeeeenieenenacen... 109
XXI. Band brake and caisson carrying springs...................c.ooo.o. 111
XXII. Converted limber, model of 1908........cooeeriminiiiaeaaaaa.a.. 118
XXIII. Converted caisson, model of 1908........... .ccoiiiieaairanaan.. 123
XXIV. Battery wagon, model of 1902............cioiiiiiiiiiiiiiia.... 132
XXYV. Converted battery wagon, model of 1908.......................... 138
XXVI. Artillery harness. ....cccueeiieienciieaiiaiaienacinaeaanaennn. 145
XXVII. Spare parts of steel collar............o.cooiiiiiiiiiiiiiiiiiiia.. 148
XXVIII. Collar lifting device....cccooeetoiii i iianennnennnnenn. cee. 149
XXIX. Breastcollarharness..............o iiiuiiiiiiiinnaiiaiinaanan. 148
XXX, Rearsight..oeeeeene it .. 153
XXXI. Panoramic sight, model of 1904. . ......... .. .. ...l 156
XXXII. Panoramic sight, model of 1915........ .. ... oo iiia... 158
XXXIII. Range quadrant. . ...coueiueiceaeeneneinnanenenaaanaaaaaennn 164






LIST OF EQUIPMENT PERTAINING TO ONE S8-INCH GUN BATTERY
ON WAR FOOTING.

Fro
Num- . classiceation.
ber. Equipment. -
Class. :Section.
4 | 3-inch field guns, models of 1902, 1904, 0r 1905 ... ... ... . oiiiiiiiiiannnn. !
4 | 3-inch gun carriages, model of 1902; each equipped with fixed sights, adjustable '
rear sight, panoramic sight, and range quadrant............cccocinmeieieannnn.. v | 3
16 | 3-inch gun limbers, model of 1902, 1916, or converted 1908. ...... .. .cceevuraena.n |
12 { Caissons, model of 1902, 1916, or converted 1908.........ccvoviucminemananacannnn- !
1 l Forge limber, model of 1802, 1902 M1, or converted 1908 . ...........ccceuennnnnn..
1 | Battery wagon, model of 1902, 1902 M, or converted 1908...............cccen.... '
1 | Store imber, model of 1902 0F 1902 MI.. .. oo\ oeummm e aaaanes ... ] 1v | 9
1 | Store wagon, model of 1902 0r 1902 MI. . ... ... .. ... . it ciiiiiaiiniaiaanaaanns | |
37 | Bets of artillery harness (lead) or breast collar harness............................ f} v 8
19 | Sets of artillery harness (wheel) or breast collar harness...................cceuen. | f
1| Set of pPaCk hAINesS....ceuueeneeeiiiieieeiiiieaiaiieei it eaes Poax | 5
1| Setof F.C.0QUiPMeNt . ...ceenmoemeunnennnnaaaeeeaeaeeeeeeonananannns eveeeaas \ v 1
! |
(11)



- | 7 Ao\ ssro)|

..... 1-#elii 3 Y SPITD - -
]

rayINy -TruhﬁrLlr.rhru."uLnrwuurLru;tﬂl_. DLy
SO6) B FePoRr UMD PFIlyg MILS |

—PEET PUT +IPUTHD A
- == = B Jrosey.

- |||...-.i...~..._
#_ FLEI@y iy .bl_w.x O ‘

f _5

s-agnr Lafeoy hﬂ...w.uhu.:.”._ e AFD e = === = )

Whis 27 Fuosy-
FOCF SO 79904 Unl) Prarod ¥You) ¢

r
..... —— i)
el ot &

’ __ =

o

.| )
I AT DAY == - et

_..n PYST puT +dpuph) 40y - - - - - 7

\—----8n7g Yeutm\.n..ﬁ .._

\\\\\\\\\\\ \\\ké\,\ \A

SN /////////’/ N

.N ...l.ve\ Furpori’ e 2ONIDfrmmm e mm mmmm
L

b oury Juosy’

67 JO JTDOR WG gt HIi] i

L Uy

|z ". ooy _m.!.m_.ua....\ Lo JONIT

Tubig BT qrosg

2ybigr vy oIy - -

p o L ade N gl e T N P

g reegy

..1._ wa'sy
3 [ (2 T el L
] 1
e - )
Lol = Frn) ..\. it
— i w,
L. . [l 1 _“Ow i
i 4 ’ oy L ;
e i

ﬂ-u\.\.?l-... LT U




HANDBOOK OF THE 3-INCH GUN‘MA’I;]:]RIEL.

"THE 3-INCH FIELD GUNS, MODELS OF 1902, 1904, AND

1905.
WEIGHTS, DIMENSIONS, ETC.

Weight :

Models of 1902 and 1904 __ . ____ . _____ pounds__ 835

Modelof 1905 . do____ 788
Caliber— e inches.. 3
Total length e e do-._. 87.8
Length of bore - o do_... &4
Length of rifled portion of bore__________________. ________ do____ T2.72
Rifling :

Number of grooves - -~ 24

Width of grooves . inch_. 0.2027

Depth of grooves - do.... 0.03

Width of lands _— - -—do__.. 0.1

Models of 1902 and 1904: 1 turn in 50 calibers at
origin to 1 turn in 25 calibers at 12.52 inches
from muzzle, thence uniform.

Model of 1905: O turns at origin to 1 turn in 25
calibers at 9.72 inches from muzzle, thence uni-

Twist, right-hand._____. 1

form.

Weight of projectile, filled and fuzed._ .. _________.__.__ pounds.__ 15
Weight of cartridgecase . __ . _________ do____ 2.25
Weight of fixed ammunition (1 round) - ___________ do____ 18. 75
Capacity of cartridge case_ .. ____ cubic inches__ 66. 5
Muzzle velocity - o __ feet per second-_ 1,700
Maximum pressure per square inch_______________________ pounds__ 33, 000
Range at 15° elevation______________ ' _________ o ______ yards__ 6, 000
Maximum range, about_ . _ . e do._.- 8,500

DESCRIPTION OF THE 3-INCH FIELD GUN, MODEL OF 1902.

[Plate 1.]

The gun is built up of nickel steel, consisting of a tube, jacket, lock-
ing hoop, and clip. The jacket envelops the rear portion of the tube
and projects beyond it to form the breech recess or seat for the
breech mechanism. A lug, known as the “ recoil lug,” projects from
the under surface of the jacket at its extreme rear end and affords a
point of attachment for the recoil cylinder of the carriage. The
locking hoop is shrunk on the tube and forward end of the jacket and
secures the latter against rearward movement on the tube under

(13)



v 14

.
- N .
« - -

firing stresses, The chp is a short hoop shrunk on the tube near the
muzzle:” - -

On the underside of the gun extending the entire length of the
jacket, locking hoop, and clip, are formed two recoil guides or clips,
which fit over and secure the gun to the guide rails of the cradle.
When the gun is assembled upon the carriage, that portion of the
cradle rails between the locking hoop and clip is covered by a sheet-
steel dust guard, so that the bearing surfaces.of the recoil clips and
guide rails are thoroughly protected from dust and dirt. Eight oil
holes, closed by handy oilers, are provided for oiling the gulde rails
of the carriage.

Nomenclature of breech mechanism for the model of 1902 gun:

-£
Property clas-
) ks
bl(lalrn . Name of part. Location.
Sec-
Class. | tion.
1 BreechblocK. ... .ccnueeeeeneeeefemaeeeceeereeaseeecasaeennnesscnssaannnsnnns
1 | Breechblock b Frontend of block. ......ccceuuveennnenns...
1 | Breechblock cover Rear end of block. . ..............
1 | Breechblock stop ...| Screwed into front faee of carrier
2 | Cover locking pins. . ...| Secure cover to block............
1 | Block carrier........ ...| Hinged to jacket; aslcxkpports block
1! Hingepin............. .- Hi es carrier to jacket..........
1| Hinge-pinecatch................... gepin. ... ool
1 Latchbolt........................ In recess in carrier ..........................
1 | Tatch-bolt spring................. Around latch bolt._.................... .
1 Firingpin........................ In axial hole through block.................
1 K Firingpin spring................. Around firing pin........ .. .. ............
11Cap.... .o Screwed on rear end of firingpin............
1| Cockinglever.....coceeeeeuennnn.. Seated between block and cover............
1 | 130\ R In reeom inblock.........c...... ceeceeenan.
1" Searspring.....cocovmmmeiieeeiiifioidOn i
1 | Trigger...... In seat in block carrier. ...... v 3
1 ' Triggerspring...... U PO s 7, TN .. :
1 'l‘uggar arm......... e Mou.nted on trigger-arm sleeve .-
1 ggerarm sleeve....ce.......... In bearing inrecolllug......coovenenn.......
1, Split pin, taper................... Secures trlgger arm to trigger-arm sleeve. .
1 | Operating lever................... Pivoted on block carrler. ..........c.ce.o...
1 Opemting-lever pivot............. Pivots lever on block carrier................
1! Lever- B ivot Key...coeveencaaan... Secures pivot inseat.......................
1| Leverlatch........coceeenenn..... In operatinglever...........................
1| L ever-latch catch................. Screwed into rear face of carrier.............
1) Leverlatchpin...._.............. Secures latch tolever.......................
1| Leverlatch spring................ In recess in springseat......................
1| Extractor.......ccceveeenenannnnn. In breech recess.......... .
1 Fxtractor lever.....cococecuaaan.. Mounted on hinge pin. .
1 | Operating-lever guide............. Secured to block ca.rrier ......
2 Lever-gufde screws, 1 long , 1short.. Fasten de to block carrier. .
1 Cp 5 ....................... into o};emting lever................
1 er locklng stud............. ted in 1) 7 SR

DESCRIPTION OF THE BREECH MECHANISM FOR THE MODEL OF 1902 GUN.

[Plate II.]

The breechblock is of the interrupted-screw type. It has two
threaded and two flatted sectors, in rear of which is a cylindrical sec-
tion, smaller in diameter, on which is a square screw thread for secur-
ing the block to the block carrier. The breech recess of the gun is
threaded and slotted to correspond with the threads on the block.
The latter is bored out axially to form a seat for the firing pin. The
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front of this axial hole is closed by the breechblock housing, which is
screwed into position and held by a set screw through the breech-
block. The rear end is closed by the breechblock cover, which is
held by means of undercut grooves in the block and lugs on the
cover and locked in place by the two cover-locking pins. A hole
through the breechblock and breechblock bushing affords a vent for
any gases escaping from a ruptured primer.

For repairing worn breechblock bushings, another bushing is

inserted in the end of the present one.
" The block carrier is hinged on the right side of the breech recess
by the hinge pin, the carrier is bored out and threaded, and the
breechblock rotates and is held in this opening by the square threads
mentioned above.

A stop for limiting the rotation of the breechblock when in its
open position is fitted in a suitable position on the front face of the
block carrier.

The latch bolt is located in a seat bored in the carrier and is con-
stantly pressed forward by its spring. When the block is rotated
so that its threads are disengaged from those in the gun, a recess in
the rear face of the block comes opposite the front end of the latch
bolt, and when the block and carrier are swung away from the breech
the latch bolt enters this recess, thus locking the block to the block
carrier. The block is unlocked by the latch bolt coming in contact
with the rear face of the gun in the act of closing the breech.

The operating lever is pivoted on a seat formed by a lug on the
carrier. The lever has a handle on its outer end and bevel-gear teeth
on its pivot end which mesh with corresponding teeth formed on the
rear of the face block. A lug on the operating lever prevents the
shock of stopping the rotation of the breechblock from being taken
up on the last tooth of the bevel gear on the operating lever.

The lever latch, with its spring, is assembled in a recess in the
operating lever by the latch pin; when the breech mechanism is
closed the catch on the inner end of the latch engages a catch formed
on a lug screwed into the rear face of the block carrier and locks the
operating lever to the carrier. When the operating-lever handle is
grasped to open the breechblock, pressure on the lever latch disen-
- gages its catch from this lug. The spring seat is secured to the
operating lever by screwing it into its seat with a teat wrench. After
it is once screwed tightly home it should not be removed. The top
of the spring seat affords a hard bearing surface for the operating
lever guide.

The lever catch spring is assembled in the spring seat.

The operating-lever guide is a strong spring fastened by two
screws—one long and one short—to the rear face of the block carrier
and prevents any upward movement of the operating lever which

102614—17—2
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might unlatch it from the block carrier when the battery is moving
over rough terrain. .

The firing pin has guide lugs near its front end which run in slots
in the breechblock bushing. The point of the firing pin.projects
through a hole in the center of this bushing when the gun is fired.
A cap, having a square cross section, is screwed on the rear end of
the firing pin and passes through a square hole in the cover; its rear
end terminates in a ring for recocking the firing mechanism by hand
without opening the breechblock. A shoulder on the cap forms a
catch for the sear.

The firing pin is eccentrically located in the block; in the firing
position it is in alignment with the axis of the gun and in line with
the percussion primer of the cartridge. As the block is rotated to
open the breech the pin is moved to one side clear of the primer and
remains in that relative position until the block is again rotated in
closing the breech.

The cocking lever has a ball-and-socket bearing in the block car-
rier; the other end of the lever is U-shaped, the forks straddling the
firing pin. The middle part of the cocking lever works on cam sur-
faces on the rear face of the breechblock and on the front face of the
cover. The front face of the cocking lever has two lugs or ribs
which support it on the cam of the block; its rear face is provided
with a stud or pin, which serves to prevent its improper assemblage.

" The firing-pin spring is assembled around the firing pin, with its
rear end bearing against the forks of the cocking lever and its front
end against the guides on the pin.

The sear works in a slot in the breechblock and is held qgamst the
cap on the firing pin by a sear spring.

The trigger works in a slot in the block carrier and is urged upward
by the trigger spring. As the block is rotated in being closed the
trigger engages with the sear, and by pulling on the trigger the gun
is fired. When the block is unlocked the trigger is disengaged from
the sear and the gun can not be fired.

The trigger-arm sleeve is seated in a bearing in the right side of the
recoil lug on the gun; it is provided with a central hole, the forward
part of which is square and is flared, and into which the rear end of
a 'square firing shaft, attached to the cradle of the carriage, enters
when the gun is in battery. The trigger arm is mounted on the rear
end of the sleeve, and its free end engages a notch in the outer end of
the trigger. Revolving the firing shaft rotates the sleeve, the trigger
arms thus pulling the trigger and firing the piece.

The extractor is ring shaped, with two lips which engage on oppo-
site sides under the rim of the cartridge case. It has two guides on
the right side sliding in grooves in the breech recess, and in the web
connecting these guides is a beveled slot in which the wedge-shaped
end of the extractor lever works.
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The extractor lever is cam shaped, is pivoted on the hinge pin, and -
bears against the rear face of the slot in the gun. It is operated by

~ the block carrier first coming into contact with its outside cam sur-

face and then with its short arm as the block is opened. The hinge-

pin hole in the extractor lever is elongated and of such shape as to

cause the lever first to act.as a wedge on the extractor and then to

move it quickly to the rear.

ACTION OF THE MECHANISM.

The following movements take place when the breech mechanism
1s opened: The first 117° motion of the operating-lever handle ro-
tates the block until the threaded sectors are disengaged. The next
90° motion swings the block and block carrier (the two being locked
together by the latch bolt) around the hinge pin, leaving the breech-
block clear of the recess and its axis at right angles to that of the
gun. As the block is rotated about its axis, the pitch of the threads
forces the breechblock to the rear and at the same time the cam
surface on the rear face of the breechblock forces the cocking lever
to the rear, thereby retracting the firing-pin point within the breech-
block, in which position the firing pin is held by the sear. It will
be noted that the firing-pin spring is compressed as the block is closed.
The firing pin should be released from the sear when the gun is not
in use. As the block carrier swings around the hinge pin it first
causes the extractor lever to move toward the axis of the gun and
start the cartridge case from its seat by its wedge action on the
extractor; later the block carrier strikes against the short arm of
the extractor lever, causing the extractor to move sharply to the
rear and thus ejecting the cartridge case from the gun.

When the breech mechanism is closed the following movements
take place: In the first 90° motion the block and block carrier swing
around the hinge pin, releasing the block carrier from contact with
the extractor lever, which leaves the extractor free to be moved for-
ward by the breechblock and cartridge case. As the carrier comes
into contact with the face of the breech the latch bolt is forced to the
rear, unlocking the block from the carrier. During the last 117°
motion of the operating lever the bevel gears rotate the breechblock
until its threaded sectors are engaged with those in the breech recess.
At the end of this 117° swing the operating lever is locked to the gun
by the lever latch. As the block is rotated about its axis the pitch of
the interrupted screw threads forces it slightly to the front, finally’
seating the cartridge in the chamber. During the rotation of the
block around its axis the cam surface on the cover forces the cocking
lever forward, thereby compressing the firing-pin spring. When the
rotation of the block is completed this compression is a maximum.
The gun may be fired either by a lanyard attached to the trloger or
* by means of a firing handle on the cradle.
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If the sear fails to trip and release the firing pin, thus causing a
misfire, the operating lever should be revolved equal to one tooth of
the gear and then closed. This will bring into engagement the trig-
ger and sear and allow the proper action of the mechanism.

The above condition or misfire can be produced by keeping a ten-
sion on the trigger while the block is being rotated to the closed
position.

TO DISMOUNT AND TO ASSEMBLE PARTS OF THE BREECH MECHANISM.

No tools are required for these operations except, possibly, a hook
for removing the cover locking pins. The lanyard hook can be used
for this purpose. In general, the different parts are easily assembled
by hand, and no forcing is required and none should be permitted.
No part of the mechanism should be struck directly with a hammer.
In case it is found necessary to use force (as, for example, to remove
the lever latch pin) a copper drift or a piece of wood should be
interposed between the part and the hammer.

To remove the cover: Remove the cover locking pins by pulling
them directly to the rear; open the breech of gun; slip cover from
its seat.

To assemble the cover: Open the breech of gun; slip the cover into
its seat on the rear face of block; insert cover locking pins into the
- locking-pin holes, forcing the pins directly to the front through the
cover into the block.

To remove the cap, firing pin, firing-pin spring, cocking lever, sear,
and sear spring: Remove cover as above; rotate block partly to its
closed or locked position; unscrew cap; cocking lever, firing-pin
spring, firing pin, sear, and sear spring may now be removed in the
order named.

To assemble the above-named parts: Rotate the breechblock to a
position midway between its open and closed positions; insert in their
seats in the order named the sear spring, sear, firing pin with. firing-
pin spring assembled on it, cocking lever (with stud pin to the rear),
and finally screw the cap home on the end of the firing pin until the
cylindrical pin on the rear end of the pin is flush with the hole in
the body of the cap, rotate the block to the unlocked or open position
and assemble cover. . :

To dismount the operating lever: Remove the cover and unscrew
the cap as above; remove lever-pivot key and lever pivot; operating
lever may be now lifted from its seat.

To assemble the operating lever: Remove cover and cap as above;
place operating lever on its seat with gear teeth meshing correctly
with those on block; insert lever pivot and lever-pivot key; assemble
cap and cover as described above.

To dismount the lever latch: Remove the lever latch pin by pulling
or shoving it from its seat. The latch and latch spring may now be
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removed from the lever. The lever latch and spring are assembled
by placing them in their seats in the lever and then inserting the lever
latch pin. The latter is a straight pin, split at its inner end to hold
it in its seat.

To dismount the trigger: Remove cover and small parts of firing
mechanism ; open the breech and remove the operating lever; press
the latch bolt against the face of the carrier and rotate the breech-
bleck by hand past its closed position; after one and one-half revolu-
tions of the block, the trigger will be free and may be lifted from its
seat. The trigger spring is also free and may be removed.

To assemble the trigger and trigger spring: The operating lever
and small parts of mechanism are supposed to be dismounted. Un-
screw the breechblock from the carrier until the trigger spring and
trigger can be slipped from the bore of the carrier into their seats;
place them in position, and by means of a lanyard hold the trigger
outward against its spring in order to prevent burring or injury to
the breechblock as the latter is screwed into the block carrier; screw
block into carrier and assemble operating lever and small parts of
mechanism as described above.

To dismount the breechblock: Remove cover and small parts of
mechanism; dismount operating lever; press latch bolt against face
of carrier and unscrew breechblock from the block carrier (approxi-
mately 1.66 turns of block are required to unscrew it).

To assemble the breechblock to the block carrier: Screw the block
into-the carrier, assembling trigger spring and trigger.

To dismount latch bolt and spring: Open the breech of gun, press
the latch bolt into the carrier far enough to unlock the block, and
rotate the latter in the block carrier to its closed position. Press the
latch bolt into the block carrier until the lug on the rear end of the
holt clears the rear face of the carrier; now revolve the bolt 180° on
its axis and release it. Its spring will force it forward out of its seat.

To assemble the latch bolt and spring : With the breech open, rotate
the block in the block carrier to its closed position; put the latch
bolt (with spring assembled) in its seat in the carrier; press it back
against its spring until the lug on the rear end of the bolt clears the
rear face of the block carrier, and then revolve the latch bolt 180°
on its axis. Remove the pressure and the bolt will assume its proper

,position.

Note.—The latch bolt is an auxiliary and not an absolutely essen-
tial part of the breech mechanism, as the gun may be safely fired
without it. This should be done only in emergencies. In firing
without the latch the breech must be opened and closed slowly and

gently to insure the correct sequence of the swinging and rotating
motions.
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To dismount the block carrier, extractor. and extractor lever: Open
the breech of the gun and remove the hinge pin; the carrier, ex-
tractor lever, and extractor may now be removed from their seats.

To mount the block carrier, extractor, and extractor lever: Place
the extractor in its seat in the breech recess; place the carrier in
position with its hinge hole registering with the holes in the hinge
. lugs of the jacket; place the extractor lever in position with its small
end in the slot in the extractor web and its flat side to the front;
insert the hinge pin.

- To dismount the trigger arm and trigger-arm sleeve: Remove
taper split pin from trigger arm; the latter may then be moved to the
rear off of the sleeve; shove the piece a few inches from battery; the
sleeve may then be slipped to the front from its seat in the recoil lug.

CARE OF THE GUN.

. After firing, the bore of the gun should be cleaned to remove the
residue of smokeless powder, and then oiled. In cleaning, wash the
bore with a solution made by dissolving one-half pound of sal soda
in 1 gallon of boiling water. After washing with the soda solu-
tion, wipe perfectly dry, and then oil the bore with a thin coating of
the light slushing oil furnished for the purpose. A slush brush for
use in oiling the bore will be issued by the Ordnance Department
upon requisition.

The breech mechanism should be kept clean and well oiled. It
should be dismounted from time to time for examination and oiled
when assembled. To relieve the firing-pin spring of unnecessary
strain the firing pin should always be uncocked when the gun is not
in use. This applies to guns, model of 1902 only. The spare parts
carried in the trail box or in the battery wagon should be well coated
with vaseline or heavy oil and each piece then wrapped in paper to
prevent the oil from being rubbed off.

DESCRIPTION OF THE 3-INCH FIELD GUN, MODEL OF 1904.
[Plate I1.]

The 3-inch field gun, model of 1904, uses the same ammunition as
the 3-inch field gun, model of 1902, and the guns are practically the
same, with the exception of the breech mechanism.

The gun is a built-up construction of nickel steel, and consists of
a tube, jacket, locking hoop, and clip hoop, which is shrunk on near
the muzzle of the gun.

The locking hoop serves to secure the ]acket from any longitudinal
movement to the rear, and is joined to the forward end of the jacket
by means of a screw thread employing one and one-half turns to set
it in place. A shoulder in the hoop bears against a shoulder on the
tube. By this means the jacket is held up tight against the shoulder
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on the tube. The locking hoop in addition to being screw threaded
is put on with a shrinkage. The clip extension on the front end
of the locking hoop for guns of this model has been omitted. This
makes a different dust guard necessary for these guns.

The clip hoop is put on with a shrinkage; a cylindrical surface
having a shoulder formed thereon is formed on the tube near its
muzzle, which serves as a seat for the clip. The clip, in addition to
being shrunk on, is secured by means of a key at its rear end, on the
under surface, and a pin, which is driven in a horizontal position
transversely through the hoop near its front end. '

The jacket and locking hoop are provided on their lower element
with clips made integral thereto, which fit corresponding guide rails
on the carriage. These clips serve to guide the gun during recoil as
well as to hold it on the carriage.

At the rear end of the jacket and at its lower element a lug is
formed, to which the hydraulic cylinder is secured ; there is a projec-
tion from this lug on the right side, to which is connected the firing
device. Along both sides of the gun and clip hoop, handy oilers
are provided for oiling the guide rails of the carriage. The gun is
provided with the regular cartridge-case chamber, which is connected
to the main bore by a short cone.

The rifling is semicubic parabola in form, having an increasing
twist, beginning with one turn in 50 calibers and increasing to one
turn in 25 calibers, to within 12.52 inches of the muzzle. From this
point the twist is uniform—one turn in 25 calibers—to the muzzle.

The firing device consists of a bracket (bolted to the cradle of the
carriage), firing handle, handle-return spring, shaft-return spring,
firing-handle shaft, pallet shank, pallet, tripping collar, and adjust-
ing screw. The bracket has a cylindrical portion, the cylinder hav-
ing a central diaphragm or partition. In the rear portion of this
cylinder is fitted the shaft-return spring, which acts on the firing-
handle shaft—that is, this spring causes the firing-handle shaft to
return to its normal position after the sear has been tripped and the
gun fired. The firing-handle shaft returns to its normal position, no
matter whether the operator releases his tension on the firing handle
or not. In the forward portion of the cylinder the handle-return
spring is fitted. This spring is employed to hold the firing handle
in a horizontal position convenient for firing the gun.

The firing handle is mounted loosely on the forward end of the

firing-handle shaft and is connected therewith by means of a trip-
* ping collar and latch. The tripping collar is provided with a squared
opening which fits over a correspondingly squared end on the for-
ward end of the firing-handle shaft.

The hub of the firing handle is provided with a trip latch so
arranged that the latch is in engagement with a notch in the periph-
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ery of the tripping collar. By this means the firing handle is tem-
porarily made fast to the firing-handle shaft. By a sufficient down-
ward movement of the firing handle, the lower end of the trip-
latch plunger is caused to come in contact with the adjusting screw,
which is suitably located in the firing bracket. This engagement
between the lower end of the trip-latch plunger and the adjusting
screw forces the plunger upward, thus releasing the trip latch and
allowing the firing-handle shaft to return to its original or normal
position. The firing handle is arranged so that it can be folded
‘back and out of the way for traveling purposes. The handle is
hollow and is provided with a plunger, coil spring, and an adjusting
or tension plug, which is screwed in or out by means of a screw-
driver until the desired tension on the spring is obtained. One end
of the plunger bears against a flat surface on the firing-handle hub
and the friction produced by the tension of the spring tends to hold
the firing handle in either the folded or open position.

The rear end of the firing-handle shaft is square in cross section
and tapered to a point at the end. This squared end projects far
enough to the rear to pass through the pallet shank, which is revolv-
ably mounted in a projection on the recoil lug of the gun. On the
rear end of the pallet shank is mounted the firing pallet, which is
held in place by a tapersplit pin. It has a projection which engages
a projection on the lower end of the trigger shaft, and by pressing
downward on the firing handle the following results follow: The
firing-handle shaft is rotated, the shaft-return spring is put under
additional tension, the pallet shank rotates, with the firing pallet
.thereon; this in turn rotates the trigger shaft, which by means of
the firing-spring sleeve and trigger fork compresses the firing spring
until such time that the front end of the firing-spring sleeve trips
the sear and teleases the firing pin.

\

DESCRIPTION OF THE 3-INCH FIELD GUN, MODEL OF 1905-
[Plate L]

- The 3-inch field gun, model of 1905, is similar to the 1904 model,

except that it is about 50 pounds lighter (this is accomplished by a
reduction in the outside diameters of the gun), and that the exten-
sion of the clips to the rear on the clip hoop have been omitted.
_ This necessitates a special dust guard between the front end of the
. locking hoop and the rear end of the clip hoop. The rifling in the
guns of this model is also different from that in the guns, models of
1902 and 1904. It starts with O turns at origin, and increases to 1
turn in 25 calibers at a point 9.72 inches from the muzzle, thence
uniform, 1 turn in 25 calibers, to the muzzle. Handy oilers are em-
ployed instead of spring covers for oiling the guide rails of the car-
riage. This gun employs the same ammunition as the 1902 and 1904
* models.

4
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BREECH MECHANISM.
[Plate IIL] -

The breech mechanisms of the guns, models of 1904 and 1905,
are similar in every respect and are interchangeable. The breech-
block is of the interrupted-screw type, and is provided with four-
threaded and four-slotted sectors. The front end of the axial recess
in the block for the hub of the block carrier is closed by a bushing.
Four ventholes leading from a cavity in the bushing rearwardly
through the breechblock permit the escape of gas from a ruptured
primer. On a semicircular boss on the rear face of the breechblock
are cut gear teeth, in which the gear teeth of the operating lever bevel
gear mesh. The upper end of the circular boss on which the gear
teeth are cut serves as a stop to limit the rotation of the block in the
unlocked position. This upper end of the circular boss comes in con-
tact with a hardened steel stop riveted to the inner face of the block
carrier. A radial lug or tooth projects from the inner surface of
the circular boss on the breechblock and engages an L-shaped groove
cut in the hub of the block carrier, so that when the mechanism is
unlocked no relative movement between the breechblock and carrier
can take place. In order to surely maintain -this relation between
the breechblock and block carrier, a block latch, pivoted on the inner
face of the carrier in the lower left-hand quadrant, engages a notch
or shoulder cut in the rear face of the block adjacent to the circular
hub on which the gear teeth are cut. This latch is so pivoted that
as the mechanism is swung free from the gun it moves forward suf-
ficiently to engage the notch in the block, and also to cause the for-
ward plane of the latch to project forward of the front face of the
block carrier; consequently when the mechanism is swung to the
closed position the front face of the latch comes in contact with the
rear face of the breech of the gun, thus forcing the latch out of the
notch in the breechblock back into a recess in the carrier, and by con-
tinuing the motion of closing the mechanism the breechblock is free
to rotate on the hub of the carrier and engage its threads with those
in the gun. When the breechblock is in the locked position a lug on
the firing-lock case engages the front face of the tooth or lug on the
breechblock, which locks the breechblock to the carrier. This en-
gagement between the lug on the breechblock and the lug on the
firing-lock case serves to lock the carrier to the breechblock and pre-
vent displacement due to a blowback. This is accomplished through
the medium of four additional lugs on the firing-lock case, which
are arranged to interlock with corresponding lugs on the carrier.
The breechblock is mounted eccentrically in the breech of th¢ gun
with reference to the axis of the bore, and is concentrically mounted
on a hub on the block carrier, in which the firing-lock case is fitted.
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The firing-lock case is eccentrically fitted in the hub of the block
carrier, in such a position that the axis of the firing pin is always
in line with the bore of the gun. The bushing in the front end
of the breechblock, through which the firing pin passes, when in
the fired position, is fitted eccentrically with reference to the breech-
block and the bushing is provided with a cavity of such dimensions
that the breechblock is permitted to revolve freely about the firing
pin,, which is fixed in the hub of the block carrier and does not
rotate. The point of the firing pin, when at rest, is always within
the enlarged cavity in the bushing, and when the block is revolved
to the unlocked position the hole in the bushing through which the
point of the firing pin passes is moved to one side, due to the eccen-
tric arrangement of the breechblock, thus masking the point of the
pin and preventing any possible contact between the firing pin and
the primer in the cartridge case when the block is unlocked. The
block will be practically fully locked before any contact between the
firing pin and primer can take place. The firing pin is provided
with a shoulder a short distance in rear of its forward end, which
comes in contact with the rear face of the bushing if an attempt is
made to fire the gun when the breech is unlocked. This is done to
prevent any possible blow coming on the point of the firing pin and
injuring the same. , ,
The firing mechanism belongs to that type known as a continuous-
pull mechanism ; that is, no cocking of the firing pin is required other
than a pull on the lanyard or a downward pressure on the firing
handle. This arrangement permits of repetition of the blow from
the firing pin in case of a misfire as often as desired without the
opening of the mechanism or recocking the firing pin.

FIRING PIN.

The firing pin is mounted in the firing-lock case and near its front
end is provided with a collar which serves to guide the pin axially
and as a shoulder for the front end of firing spring, and also serves
as a means for locking the firing pin by the sear until such time
that the firing spring has been compressed by the action of the fir-
ing mechanism, and the sear released. The rear end of the firing
pin is rectangular in cross section and is provided with a double
lug against which the trigger fork engages at a point between its
upper end and its axis. The engagement serves as a means of with-
drawing the firing pin to its retracted or normal position, after the
pin has been released and forced forward. Opposite the double lug
for the trigger fork the firing pin is provided with another and
smaller lug, which fits into a slot in the firing-spring sleeve and
serves to hold the sleeve in its proper position.
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FIRING SPRING.

The firing spring is threaded over the firing pin from the rear end
of the pin, and over this is assembled the firing-spring sleeve in such
a manner that when it is seated in its proper position the firing
spring is put under an initial tension by being compressed between
the collar on the front end of the firing pin and a shoulder or seat
formed on the inside of the sleeve at its rear end. One end of the
firing spring is turned up to fit into a hole in the firing-spring sleeve
in order to hold the spring at all times in its proper position.

SEAR.

The sear, which is in the form of a leaf spring, is seated in a slot
in the firing-lock case and is provided with a thickened forward
" end, into which is cut a notch, in which a hardened portion of the
periphery of the collar on the firing pin engages. Just to the rear
of this notch in the sear an inclined surface is provided, upon which
the forward end of the firing-spring sleeve acts in its forward motion
to compress the spring and fire the gun. After the sleeve has trav-
eled the required distance forward to, produce the proper compres-
sion of the firing spring the sear is forced outward, thus releasing the
engagement between the sear and the collar on the firing pin. On
the rear end of the sear a cylindrical projection is formed, which
fits into a hole drilled into the firing-lock case. This serves to hold
the sear in place.

TRIGGER FORK.

The trigger fork is seated in the rear end of the firing-lock case, and
is constrained from displacement laterally by the walls of the case,
and is mounted on the upper squared end of the trigger shaft. The
trigger fork is bifurcated on the end which engages the firing pin
and sleeve, and it is seated so that the flat sides of the firing pin
pass between the bifurcated end of the fork and the rear face of the
bifurcated end bears against the front face of the double lug on the
firing pin at a point located between the end of the trigger fork and
its axis. This point of contact between the firing pin and trigger
fork is important, as it helps to maintain the proper operation of the
firing pin in its return action after firing. The extreme bifurcated
ends of the trigger fork are made in the form of a circle, and these
ends bear against a flat surface on the rear end of the firing-spring
sleeve perpendicular to the axis of the sleeve, and do not touch the
sleeve at any other point. This is important and is the main element
which causes the firing pin to return to its normal position after
firing. The firing spring is under tension at all times, and exerts
an equal pressure between the collar on the front end of the firing

1)
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pin and its seat in the rear end of the firing-spring sleeve. These
points of exerted pressure are in a direct line axially, and the pres-
sures are equal; but the point of contact between the bifurcated end
of the trigger fork and the rear end of the sleeve being placed at a
point outside of the normal line of pressure of the firing spring, the
leverage and movements being such that the spring acting on the
sleeve, which in turn is acting on the trigger fork, forces the latter
to the rear, which in turn carries the firing pin to the rear, through
the medium of the double lug on its rear end, against which the
trigger fork bears. This action is due to the fact that the lever arm
between the outer end of the trigger fork is greater than that between
the spring and sleeve, and is simply a case of differential leverage.
The firing pin assumes its normal position and is locked in place by
the sear and is again ready for action.

TRIGGER SHAFT.

The trigger shaft is assembled in a projection which forms a part
of the firing-lock case and is held in place by a wire detent. It has
at its upper end a squared portion on which the trigger fork is
mounted. At its lower end are two projections, the longer of which
is provided with a hole for the attachment of a lanyard, by which
the gun should be fired until the spade at the end of the trail is
- sufficiently embedded in the ground to hold the carriage in place.
The other projection on the trigger shaft is acted upon by the firing
pallet, which is mounted on the pallet shank. The pallet shank is
mounted in a bearing in the recoil lug of the gun, and the pallet
shank telescopes the firing needle, which is square in section and is
mounted in a bracket which is riveted to the cradle. This combina-
tion of parts serves as a means for firing the gun from a seat on the
carriage.

FIRING-LOCK CASE.

The firing-lock case is designed to contain the complete firing gear,
and if necessary the entire firing mechanism can be replaced in an
instant. It contains the firing pin, firing spring, firing-spring sleeve,
sear, trigger fork, and trigger shaft and detent. It is provided with
four lugs, by which it is locked in place in the hub of the block car-
rier, and one lug which is forward of the other four, which engages
behind a lug on the breechblock. This lug, together with the other
four which lock the case to the carrier, serves to lock the block and
carrier together. The firing-lock case is held from displacement due
to rotation by a locking bolt. This locking bolt is fitted in a pro-
jection of the case and its inner end enters a recess or seat in the
rear face of the block carrier.
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For the 1904 and 1905 models a firing-lock case stop, consisting of-
a rivet on the front face of the block carrier, has been provided to
prevent an improper assembling of the firing-lock case.

OPERATING LEVER.

The handle and body of the lever is recessed to receive the lever
latch. The inner end of the lever is provided with beveled gear
teeth, which mesh with corresponding teeth on the breechblock and
serve as a means for opening and closing the mechanism. The lever
1s seated between two lugs on the block carrier and is held in place
by a pivot.

BLOCK CARRIER.

The block carrier is hinged on its right side to the gun by means
of the hinge pin. It is provided with a central, inwardly projecting
hub, upon which the breechblock is concentrically mounted. The
hub is bored out eccentrically to receive the firing-lock case, which is
held in place from axial displacement by four lugs formed on the-
inside of the bore. In the forward end of the central hub a slot is
cut which extends to the rear and terminates in an L. This receives
the lug on the breechblock and holds the block from displacement
when the mechanism is open. Two lugs are formed on the rear face
of the carrier just below its center. They form a seat for the operat-
ing lever. On the inner face in the lower left-hand quadrant a seat
and pivot for the block latch is provided. In the upper right-hand
quadrant on the inner face a hardened steel block stop is riveted.
This limits the rotation of the block in the open position. On the
right side of the block carrier two hinge lugs are provided, between
which the extractor lever is mounted. Also between these lugs is
fitted a hardened steel pallet, which serves to operate the extractor.
In the lower circumference are drilled three ventholes for the escape
of gas in case of a blowback. A catch for the lever latch is suitably
located and screwed to the rear face of the carrier. It is held in
place by a small pin driven in from the circumference of the carrier.

BLOCK LATCH. .

A recess in the latch contains a spring which presses against the
inner face of the carrier, which forces the latch forward into its lock-
ing recess in the block, when the breech is open. When the block is
locked the latch rests against the rear face of the jacket. The latch
serves to prevent rotation of the block to its closed position until it is
forced backward by coming in contact with the breech of the gun.
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The extractor slides in a groove cut in the breech recess and is
operated by the extractor lever, the inner end of which enters a bev-
eled slot in the extractor. A lip on the extractor engages the rim of
the cartridge case and serves as a means for ejecting the same.

EXTRACTOR LEVER.

The extractor lever is fulcrumed on the hinge pin and bears against
the front face of its seat in the gun. A cam formed on its hub is so
located that in swinging the carrier to the open position the extractor
lever is forced inward, causing a wedging action and loosening the
case. At a time near the end of the swinging movement of the carrier
the hardened steel pallet on the carrier strikes a short arm on the
extractor lever and ejects the case.

LEVER LATCH.

The latch is fitted in a seat in the operating lever and serves to lock
the handle from rotation, which in turn prevents rotation of the
block. The latch is held in place by a long steel pivot, which is so
fitted that it is held in place by the lever latch and the action of its
spring.

HINGE PIN.

This is a hardened steel pin ground to fit, and is held from dis-
placement by a hinge-pin catch fitted to its lower end.

FIRING PALLET,

The firing pallet is a steel piece provided with a short lever arm
which engages the short arm on the trigger shaft. It is provided
with a squared opening for assembling to the end of the pallet shank,
and is held in place by the pallet pin driven through its hub tan-
gential to the pallet shank. It is provided with a stud on its forward
face, which enters a recess cut in the rear face of the recoil lug on
the gun. This serves to hold the pallet and shank in their proper
~ position during the recoil of the gun.

PALLET SHANK.

The pallet shank is revolvably mounted in a seat formed in the
recoil lug of the gun and is held in place by a head on its forward
end and the firing pallet on its rear end. The pallet shank is pro-
vided with a square hole which is flared at its forward end to facili-
tate the engagement between it and the firing needle during the
counter-recoil of the gun. This piece serves as the direct connection
between the gun and carriage for firing the gun.
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ACTION OF THE BREECH MECHANISM.

To open the breech, grasp the operating lever handle; at the same
time compress the level latch handle. This releases the latch from
the catch on the block carrier. Rotate the operating lever to the
rear. During the first part of this movement (673°) the block is
rotated and its threads disengaged from those of the gun, at which
time the stop on the block comes in contact with the stop on the block
carrier and the block latch will drop into its notch in the block at the
moment of swinging the carrier from the gun. The block is now
locked against further rotation in either direction. During a further
rotation of the operating lever of about 90° the block and carrier
swing about the hinge pin clear of the breech recess, the pallet on the
carrier forces the extractor lever inward, unseating the cartridge case
before the end of the 90° movement, and finally ejects the case free of
the gun. When another round is inserted the rim of the cartridge
case comes in contact with the extractor and forces it partly home.
Inclosing the mechanism the movements are simply the reverse of
opening; as the block carrier comes in contact with the breech face
of the gun, the block latch is forced rearward, unlocking the block
from the carrier. Further rotation of the operating lever rotates the
bleechblock, causing its threads to engage those of the gun. This
engagement of threads moves the block forward, due to the pitch of
the threads, and firmly seats the cartridge in the gun. At the final
motion of the operating lever its latch engages the catch on the rear
face of the block carrier, locking the block in the closed position.
The gun is now ready to fire. :

TO DISMANTLE THE FIRING MECHANISM.

Take hold of the milled headed locking bolt situated at the lower
end of the firing-lock case, pull it to the rear; at the same time revolve
the firing-lock case upward about 45° and pull it gently to the rear.
This will remove the case with the firing mechanism complete from
the gun. Press the trigger-shaft detent until it disengages from the °
notch in the firing-lock case. This will allow the trigger-shaft, with
its detent, to be withdrawn. Then gently press on the front end of
the firing pin, forcing it back into the casing. This will allow the
trigger fork to fall out. Then, with one finger placed on the front
end of the sear, force it outward; at the same time grasp the front
end of the firing pin, which is roughened for the purpose. Give it a
sharp pull. This will remove the firing-pin spring and sleeve from
the casing. Then place the front end of the firing pin against a block
of wood, bear down on the firing-spring sleeve until the spring is com-
pressed sufficiently to disengage the slot in the rear end of the sleeve

102614—17——3
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from the small lug on the rear end of the firing pin, shghtly turn the
sleeve, and then the sleeve can be separated from the spring and pm
By an unscrewing motion the spring can be removed from the pin.
The sear can be removed by gently pressing it in toward the center of
the casing.

To assemble, reverse these operations, taking care that before driv-
ing too hard on the end of the trigger shaft that the square hole in
the trigger ferk is in position to receive the tapered end of the trig-
ger shaft. No tools are reqmred for assembling or dismantling this
mechanism.

TO DISMANTLE THE BREECH MECHANISM.

Grasp the operating lever and open the mechanism; when the
mechanism is open, force the block latch out of its seat in the block
by gently pressing it into its seat in the carrier. Take hold of the
block and revolve it to the left until it stops; then pull it to the rear,
taking care not to drop it. The block latch can now be readily re-
moved. After the firing-lock case has been removed, the operating
lever can be removed by forcing its pivot up from beneath by a
gentle pressure from the palm of the hand. The lever latch can be
removed by pressing in on the latch at a point near its lower end
opposite its pivot; a hole in the-latch is cut eccentric with reference
to the pivot and a shoulder on the pivot prevents their displace-
ment until the latch is forced in until the hole is concentric with the
pivot. When this occurs, the pivot can be readlly pulled out and
the latch removed. To remove the block carrier, force the hmge
pin up by hand until it can be caught by the head, and by swinging
the carrier back and forth, if the pin sticks, it can readily be re-
moved, taking care not to drop the extractor lever. The extractor
can now be removed from the gun.

Reverse these operations for assembling the mechanism. No tools
cther than the hands are required for dismantling this breech
mechanism.

The models of 1902, 1904, and 1905 guns are interchangeable with
the model of 1902 carriage.
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Rerrice rangc table for 8-inch flield guns.
Shell and shrapnel.!
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Complete range table for 3-inch field guns, mndcls of 1902, 1904, and 1905, when

fired with shrapnel.
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Complete range table for 8-inch ficld guns, models of 1902, 1904, and 1905, when
fired with shrapnel——(}ontlnued.

a 8 8.« | £ (2. Se3 &3
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2 |8"|a | q|<F| 8188 2 || & | &
l Sec-
Yas.| o 1 | o ¢ Yds.| Vds.| Yds.| Yds.| Yds.| © ' on—| onds.| F.8. | Feet.
6,100 15 26.7/ 15 19.4 3.9 25.7 250.8 i14.7 78.9] 34.1/ 24 23.2 2.2 19.85 736.4, 1,672.8
6,200/ 16 52.4| 15 45.0{ 3.8 25.8 2859 118.7 2.5 35.4/ 25 04.0' 2.1| 20.35 732.9' 1,748.4
6,300 16 18.5| 16 11.0{ 3.8 26.0| 261.0| 122.8| 86.3 36.8 25 45.3 2.1 20.86| 729.5 1,826.5
6400116 45.0/16 37.5 3.7 26.1 2661 1271 00.3( 38326 2.1 20 2038 71262 1,072
6,500 17 11917 04.4 3.7| za.z‘ 713 L6 944 30337 W4 Ll des 7230 19006
6,600/ 17 39.3 17 318 3.6 26.3 276.3 136.2 98.6 414/ 27 52.2 1.8 22.48 719.9 2,076.8
6,700 18 07.2 17 58.71 3.5 26.4'281.4 141.0,102.9) 4310/ 28 35.5 1.8 323.05 7169 2,165:8
6,800/ 18 35.5 18 28.0| 35 26.6 2865 146.0 107.4; 447 29 193 L7 R 714.0 2,257.7
6,900 10 04.3 18 56.8 3.4, 26.8 201.5 151.2 1121 46.5 30 03.6 1.7.2423 7112 2,352.5
7,00 10 335 10 200 34 B9 e lse L0 4330 44 1 a7 Bast2
7,100 20 03.1 19 55.6‘ 3.3 2.1 aon.0l 102.2 120.1) 5.1 31 3.7 1.8 240 7058 2,550.9
7,200 20 33.2/ 20 25.7 3.3 27.2| 306.5| 168.0, 127.3| 52.0/ 32 19.5, 1.5 26.15 703.1| 2,654.6
7)300( 21 03.7) 20 56.2, 3.2 27.3 3115 174.0| 132.7) 54.0 33 05.8 1.4 26.83 700.4| 2,761.4
7,400 21 346 21 2.4 3.2 2.5 316.5 180.2 1383 56.133 52.7 14 2053 697.7 28713
7500 22 06021 885 31 g seL5/ ls6s W41 883 M 401 13 2535 €960 29843
i
7,600 22 37.9) 22 30.3 3.1 27.7 32.5 193.2 150.1] 60.5 35 28.1 1.2 20.00 692.3 3,100.5
7,700 23 10.2 23 02.6 3.1 27.8 33L5 200.0 156.3 62.8 36 16.6 1.2 20.78 - 689.6 3,219.9
7,800, 23 430/ 23 354 3.0 27.9 336.5 207.0 162.7 65.137 05.7 1.2 30.50 687.0 3,342.6
7,900 24 16.3 24 08.7. 3.0 28.1 34L.5) 214.3] 160.3| 67.5 37 55.3 1.1 31.42] 684.5 3,468.6
8,000 2 501124 424 29 283 Male 219 1702 69.9] 38 45.5) LY 3as a2 3690
! ' |

On Plate IV, following, are curves with explanation which should
facilitate the determination of the initial corrector setting of the
fuze setter when abnormal muzzle velocities or atmospheric condi-
tions exist which can be approximately estimated.

AMMUNITION.

Fixed ammunition is used in the 3-inch field guns, and is made up
with either common shrapnel, high-explosive shrapnel, or common
steel shell. The rounds as made up vary in length with the type of
projectile used. The ammunition chests of the battery are of suffi-
‘cient size to take any one of the rounds furnished, so that the num-
ber of each kind to be carried is a matter for regulation by proper
authority. Each round is issued with projectile filled and fuzed.
The weight of the projectile is 15 pounds, and the total weight of one
round is 18.75 pounds. The components of one round are the car-
tridge case with primer, the powder charge, igniter, projectile, and
fuze.

THE CARTRIDGE CASE.
* [Plate V.]

The cartridge case is a solid drawn-brass case 10.8 inches long; it
has a capacity of 66.5 cubic inches and weighs, with primer, 2.25
pounds. The head of the case has a projecting flange or rim under
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which the lip of the extractor engages. The center of the head is
bored out to form a seat into which the primer is forced. These
primer seats are first mandreled to near the finished dimensions with
a tapered steel plug to toughen the metal of the cartridge case
around the primer seat and then reamed to finished size. This
toughening is necessary to prevent expansion of the seats under gas
pressure and consequent loose fit of the primers in subsequent firing.
The primers are inserted in the case by the small primer-inserting
press to avoid injury to the primer seat. Special decapping tools
are also issued for use in removing exploded primers from cartridge
cases.

A circular groove is cut in the base of the cartridge case and the
groove (on ammunition assembled prior to March 31, 1912) is
painted red for shrapnel, black for powder-charged shell, and white
for high-explosive shell. For ammunition assembled subsequent to
March 31, 1912, the groove is painted red for high-explosive shrap-
nel, yellow for common shrapnel, and black for high-explosive shell.
A circular hole 0.02 inch deep and 0.375 inch diameter is drilled in
the base of the cartridge case and fil'ed with red paint for common
shrapnel fitted with Semple night tracers and with black paint for
day tracers. The base is stamped with the name of gun, initials of
place, and year of manufacture, and the ammunition lot number.

THE PRIMER.
[Plate V.]

To insure the ignition of smokeless-powder charges in cartridge
cases it is necessary that the primers either contain in themselves, in
addition to the percussion composition, an auxiliary charge of black
powder, or that an auxiliary charge of such powder be placed at the
rear of the cartridge case to communicate the flame from the per-
cussion primer and thoroughly ignite the smokeless powder. The
percussion primer, known as the *“110-grain percussion primer,”
contains an igniting charge of 110 grains of black powder in addi-
tion to the essential elements of a percussion primer.

A second igniting or priming charge, to insure the uniform and
complete ignition of the smokeless-powder charge, is also used. It

. consists of one-fourth ounce of black powder, contained in a disk-
shaped bag, placed in the case directly in front of the smokeless-
powder charge.

The “110-grain percussion primer ” is shown in Plate V and con-
sists of a brass case resembling in shape a small-arms cartridge case.
The head or rear end of the primer case is countersunk, forming a
cut-shaped recess, in which is seated the cap or percussion primer
proper. The latter consists of the cup, the anvil, and the percussion
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composition, assembled as shown on Plate V. The percussion com-
position is known as the “ H-42” mixture, and contains the follow-

ing ingredients:

Per cent.
Chlorate of potash __. e 47. 208
Tersulphide of antimony._._ —— -—- 30.829
Flowers of sulphur 21. 965

The percussion-cap recess is connected with the interior of the
primer case by a small vent. The body of the case contains 110
grains of black powder, constituting the rear “ priming” or igniting
charge for the smokeless powder. This black powder is inserted
under a pressure of 36,000 pounds per square inch, and is pressed
into the primer body around a central wire, which is then withdrawn,
leaving a longitudinal hole the full length of the primer. Eight
radial holes are drilled through the primer and compressed powder,
affording 16 vents for the free exit of the black-powder flames.
After filling the case, the front end is closed by a cardboard wad
covered with shellac, and the radial perforations in the body of the
case are covered by a tin-foil wrapper to retain in the case any loose
black powder, as well as to exclude all moisture.

In action the blow of the firing pin explodes the percussion cap,
which ignites the black powder; the flames of the latter shoot out
through the vents in the primer case and ignite the smokeless-powder
charge.

The primer just described is known as the “110-grain percussion
primer,” and is used only with smokeless-powder charges. A shorter
. primer, known as the “saluting primer percussion,” is issued by the
Ordnance Department for use in blank cartridges. The percussion
elements and the dimensions of the seat in the cartridge case for both
types of primers are identical. The primer charge of the saluting
primer consists of 20 grains of loose rifle powder, held in place by
a paper wad shellacked in the mouth of the primer case. The “20-
grain saluting primers” are issued in hermetically sealed tin boxes,
25 in a box. The boxes should not be opened nor the cases primed
until shortly before they are required for use.

The small primer-inserting press is provided for inserting both
types of primers, which must be carefully pressed and not hammered
into their seats in the cartridge cases. Special decapping tools are
also issued for removing old primer cases from cartridge cases with-
out injury to the latter.

THE POWDER CHARGE.

The powder is a nitrocellulose powder composed of multiperfo-

rated (7 perforations) cylindrical grains, each 0.5 inch long and

0.195 inch in diameter. The charge varies slightly for different lots
of powder, but is approximately 24 ounces. In making up the car-
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tridges a packing of paper, felt, or excelsior is placed next to the
‘projectile if necessary to fill the cartridge case, thus holding the
powder charge in the rear portion of the cartridge case in contatt
with the primer. A front igniter of black powder weighing one-
fourth ounce is used. The charge gives a muzzle velocity for shrap-
nel of 1,700 feet per second, with a maximum pressure in the bore
not exceeding 33,000 pounds per square inch.

The muzzle velocity of 1,700 feet per second for shrapnel is the
standard; for cartridges made up with high-explosive steel shell
(and with cast-iron shell when issued) the muzzle velocity, and con-
sequently the powder charge, is so varied as to make the range cor-
responding to a given elevation as nearly as practicable equal to the
shrapnel range for the same elevation. This permits the use of but
one range table for all kinds of ammunition and enables the kind of
ammunition (type of projectile) to be changed without change of
elevation.

Smokeless powder must not be used for blank charges. For that
purpose the Ordnance Department furnishes special powder for
saluting purposes.

PROJECTILES.

The projectiles comprise common steel shell, either point or base
fuzed, and shrapnel, either common or high explosive. A number
of cast-iron shell are on hand and will probably be issued for prac-
tice until the supply is exhausted.

COMMON STEEL SHELL.

The common steel shell is shown in Plate V. It is provided with
an ogival head struck with a radius of 2 calibers, and is fitted with a
copper rotating band forced into an annular groove 1.2 inches from
the base. Between the band and the base are cut two shallow annu-
lar grooves, the front one of which is filled with material insuring
a waterproof joint in the assembled cartridge; the rear groove is
known as the crimping groove. In assembling the ammunition the
shell is forced into the cartridge case up to the band, and the metal
of the cartridge case is then set into the rear groove at several points,
securely fixing the projectile in the case. The base of the shell is
tapped for a base detonating fuze and is fitted with a copper base
cover secured in the base-cover groove by the calking wire. The
base cover consists of a copper cover, lead disk, lying between the
cover and the projectile, and a lead calking wire. This base cover
seals the joint between fuze and shell against the entrance of powder
gases into the shell cavity. The steel shell contains a bursting
charge of 18.12 ounces of explosive D. The weight of the shell with
bursting charge and fuze is 15 pounds. The shell is always issued
filled and fuzed.
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COMMON STEEL SHELL, POINT FUZE.

The common steel shell has a large capacity for carrying a consid-
erable quantity of high explosive. It has a capacity of 29.32 cubic
inches, sufficient to accommodate approximately 1.42 pounds of the
service high- explosive. The point-fuzed shell are being modified so
as to reduce the weight of high explosives carried to 64 ounces. The
fuzes are also being modified and will be provided with a waterproof
hood. This type of shell has been superseded by the base-fuzed com-
mon steel shell, and only approximately 7,000 point-fuzed shell re-
main on hand at this time. The high-explosive shrapnel will eventu-
ally replace all types of shell for the 3-inch field gun. The rotating
band and the method of assembling the shell to the cartridge case are
the same as for the base-fuzed steel shell. It is tapped to take the
point detonating fuze. Full instructions as to the manipulation and
use of this material in service are issued with it. The weight of the
shell, filled and fuzed, is 15 pounds. About 9,000 of these shell have
been manufactured. It has been superseded by a base-fuzed steel
shell, shown on Plate V. '

COMMON SHRAPNEL.
[Plate V.]

The common shrapnel is a base-charged shrapnel fitted with a com-
bination fuze. The case is of steel with solid base. The rotating
band is forced into an annular groove cut in the case 1.2 inches from
the base. The front or mouth of the case is closed by a steel head,
screwed in and tapped to take thé service combination time and
percussion fuze. The method of assembling the shrapnel to the car-
tridge case is the same as that for the common steel shell described
above. The bursting charge is composed of a charge of loose black
powder (2% ounces). The bursting charge, thus arranged, is covered
by a steel diaphragm. The diaphragm supports a steel central tube
which extends forward to. the fuze, and thus affords a conduit for
the flames from the fuze to the bursting charge. At the lower end
of the central tube a stopper of dry guncotton is fitted to prevent
the loose powder charge from getting into the tube and also to help
the ignition of the bursting charge. The shrapnel filling is composed
of 252 balls, each approximately 167 grains in weight. The balls are
approximately 0.5 inch in diameter. The balls are poured around
the central tube and rest upon the steel diaphragm, the interstices
containing a smoke-producing matrix.

In action the case is not ruptured upon the explosion of the burst-
ing charge; the head is stripped and the balls are shot out of the case
with an increase of velocity of about 274 feet per second. The re-
maining velocity of the shrapnel at 6,500 yards is approximately
724 feet per second, and the time of flight 21.92 seconds, so that at
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that extreme range, with the increase of velocity due to the bursting
charge, this shrapnel with 21-second fuze is a most efficient projec-
tile. The weight of the shrapnel with fuze is 15 pounds.

EHRHARDT HIGH-EXPLOSIVE SHRAPNEL.

[Plate V.]

The Ehrhardt high-explosive shrapnel is fitted with a combination
fuze and a high-explosive head. The case is of drawn steel with solid
base. The rotating band is forced into an annular groove cut in the
case 1.2 inches from the base. The front or mouth of the case is closed
by a steel head forced in. The method of assembling the shrapnel to
the cartridge case is the same as that for the common steel shell de-
scribed above. The bursting charge is composed of a charge of loose
black powder (2} ounces) and is covered by a steel diaphragm. The
diaphragm supports a steel central tube which extends forward to
the high-explosive head and thence by a train to tlre fuze, thus afford-
ing a conduit for the flames from the fuze to the bursting charge.

The shrapnel filling is composed of 285 balls each approximately
138 grains in weight. The balls are poured around the central tube
and rest upon the steel diaphragm, the interstices containing a matrix
of high explosive.

In time action, the case is not ruptured upon the explosion of the
bursting charge, but the head is forced out and the balls are shot out
of the case with an increase of velocity of from 250 to 300 feet per
second. In the meantime the head continues its flight, detonating on
impact.

All high-explosive shrapnel ammunition is issued fuzed ready for

use.
. If the fuze be set at “safety ” or for a time of flight greater than
the actual time of flight, this shrapnel may be used in lieu of high-
explosive shell. Upon impact a high-explosive shrapnel is detonated
by means of the percussion element of the combination fuze, the head
- being detonated first, which detonation causes the sympathetic det-
onation of the high-explosive matrix surrounding the balls.

SEMPLE TRACER.
[Plate V.]

The Semple tracer consists of the following parts assembled as
shown in Plate V:

. Body, brass. ¢. Priming composition.

. Plug, steel. h. Tluminant composition.
Cup, Dbrass. j. Vent hole in plug.

. Washer, steel. k. Disk, lead.

Firing pin, brass. 1. Nut, hrass,

Washer, hard rubber.

P =TSR R RS
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The cavity in body a is filled to within about 0.5 inch from top with
illuminant ‘composition.

The cup c¢ filled with priming composition ¢ and firing pin e as-
sembled are then placed in position and lead disk % forced over
illuminant composition and primer.

Plug b is then forced in body, after which nut Z is threaded on end
of firing pin.

The interior of the body is threaded to give the illuminant and
lead plug a better hold upon the body.

While the projectile is traveling through the bore of the gun, the
powder gases enter the vent hole j and the pocket beneath the plug &
becomes filled with gas under pressure. This pressure is sufficient
when the projectile reaches or has passed beyond the muzzle of the
gun to force out the plug b, thereby pulling out the firing pin, which
by friction ignites the priming and illuminant composition. The
illuminant burns intensely, causing a bright white flame to extend
to the rear from the tracer.

FUZES.

FRANKFORD ARSENAL COMBINATION FUZES.

These fuzes are point fuzes with combination time and percussion
elements for use with common shrapnel. They are of the type known
as the ring or “ dial” fuze, in which the time train is set by turning
a graduated ring which carries part of the time train. These fuzes
may be reset as often as desired.

EHRHARDT COMBINATION FUZE FOR HIGH EXPLOSIVE SHRAPNEL.
[Plate V.]

The fuze consists of the following parts, assembled as shown on
the plate:

a. High explosive head, steel. n. Picric acid charge (inner).
b. Closing cap, steel. p. Concussion plunger holder, brass.
¢. Plunger sleeve, brass. g. Concussion plunger, brass.
d. Locking ring, aluminum. r. Concussion plunger closing screw,
e. Upper time train ring, aluminum, . brass.
7. Washer for upper time train ring, 8. Concussion primer.
felt. ) t. Locking spring, steel.
. Graduated time train ring, alumi- | «. Safety wire, copper.
num. . Concussion firing pin, German sil-
h. Washer -for graduated time train : ver.
ring, aluminum. w. Safety pellet, compressed powder.

. Fixed stop pin, steel.

Smoke developer hood, pasteboard.

. Smoke developer.
. Picric acid charge (outer).

. Filling plug, brass.

. Percussion plunger cap, brass.
. Percussion plunger, brass.

. Percussion firing pin, nickel.
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e’. Upper time train, compressed | p’. Flame channel bushing (lower),
powder. brass.
f’. Percussion primer. q'. Bottom clesing screw flame chan-
g'. Lower time traln compressed pel bushing, brass.
powder, r’. Bottom closing screw, steel.
h’. Percussion plunger closing screw, | 8’. ] Vents successively leading to
brass. t. upper time ring.
§’. Detonator cup, copper. %’. Flame channel in high-explosive
k’. Fulminate. head.
1’, Capsule, brass. v’. Flame channel in bottom -closing
m’. Flame channel shoulder bushing, 8SCrew.
brass. e'. Compressed powder pellet in up-
7’. Flame channel bushing (upper), per time train vent.
brass. J ¢g* Lower time train vent.

The time element of this fuze is composed principally of the fol-
lowing parts:

The time or concussion plunger ¢, the locking spring ¢, the safety
wire u, the concussion firing pin », the vents 8’ and ¢ leading to
upper time train ring; the compressed powder pellet ¢, the upper
_ time train e’, the compressed powder pellet g%, the lowér time train

g’ leading to the flame channel in the high-explosive head; thence
through the central tube to the base charge.

The concussion plunger ¢ is cylindrical in shape, slotted, and
rounded at the bottom to fit the locking spring. The former con-
tains the primer in a recess at its base. The weight of the plunger
rests upon the locking spring and the safety wire u, which keeps the
primer from contact with the firing pin. At discharge of the gun
~ the resistance of the locking spring is overcome, the safety wire is
sheared off and primer is exploded by contact with the firing pin.

An annular groove in the shape of a horseshoe is milled in the
lower face of each of the time train rings, leaving a solid portion
between the ends of the groove in each ring. Meal powder is com-
pressed into these grooves forming a time train, the total length of
which is 9 inches. _

The vents ¢’ consist of six holes drilled equal distance from each
other connected with each other by a semicircular slot turned on .
the outside diameter of the plunger sleeve. The vent hole & is
drilled through the walls of the high-explosive head and is exactly
opposite a hole in the inner surface of the upper time train leading
to the end of the train from which the direction of burning is anti-
clockwise.

The hole ¢2 is drilled through the upper face of the lower time
train ring ¢ to the end of the lower time train from which the direc-
tion of burning is clockwise. The lower time train ring is movable
and is graduated on its outer edge in a clockwise direction from
0 to 22. Each full division corresponding to one second time of
burning in flight; these divisions are subdivided into five, equal
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parts corresponding to one-fifth second. A radial pin is provided
in the lower ring for engagement with a notch in the fuze setter
for setting the fuze. A line on the flange of the high explosive head
is the datum line for fuze setting.

The action of the fuze as a time fuze is as follows:

Assume the “zero” setting as shown on the figure. At discharge
of the gun, the time plunger arms and fires its primer. The flame
from the primer passes out through the vents ¢’ and &’ igniting the
pellet e2, the end of the upper time train ¢ down through the vent g2
to the end of the lower time train ¢ and thence through the channels
u’ and »” and the central tube to the base charge in the shrapnel.

On time burst, the head is forced out and continues its flight while
the balls are scattered. On impact, the percussion plunger ¢’, which
is now free (the safety pellet w which holds it having been burned
up by the firing of the concussion primer s on discharge of the gun),
is thrown forward, coming in contact with the percussion firing pin
d’, thus igniting the percussion primer f’. The flame ignites the
fulminate %°, this in turn detonating the inner picric acid charge n
and the outer picric acid charge m, thus bursting the head.

It will be seen that for the “ zero ” setting of the fuze the origin of
both the upper and lower time train are in juxtaposition.

Assume any other setting, say 12 seconds, the vent g? has now
changed its position with respect to the vent ¢* leading to the be-
ginning of the upper time train and the channel %’ leading to the
base charge, both of which points are fixed by the angle subtended
between the 0 and 12 second settings. The flame now passes out
through the vents #’ and &’ and burns along the upper time train
in anticlockwise direction until the vent g2 is reached, where it passes
down to the beginning of the lower time train and burns back in a
clockwise direction to the position of the channel ’, whence it is
transmitted to the channel " and central tube.

For the 22-second setting the vent ¢g? leading to the beginning of
the lower time train ring is opposite the end of the upper time train
and the end of the lower time train is opposite the channel »’ lead-
. ing to the base charge. It will now be seen that to reach the base
charge and burst the shrapnel the entire length of time train in both
rings must be burned.

As already stated, the annular groove in the lower face of each
ring for the powder trains do not form complete circles, a solid por-
tion being left between the ends of the grooves in each. This solid
portion is utilized to obtain a setting at which the fuze can not be
exploded, known as the safety point.

This point is marked by a line on the outer edge of the movable
time train, surmounted by an “S,” and is located about half way
between the zero mark and the 22-second graduation. When this
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point is brought opposite the line on the flange of the high explosive
head, the vent ¢ is covered hy the solid metal between the ends of
the upper train and the channel %’ leading to the base charge is
covered by the solid metal between the ends of the lower or movable
time train.

At the safety setting it may be seen that the upper train may
burn entirely out in case of accidental firing of the time plunger
or in case it may be desired to burst the shrapnel by impact or per-
cussion, without the flame being able to reach the base charge.

The felt washers f and 4 are glued to the upper face of the grad-
uated time-train ring and to the upper face of the flangé on the
high explosive head. These surfaces are corrugated, as shown, to
make the washers adhere more strongly. The function of the wash-
ers is to make a gas check and prevent premature action of the fuzes.

To release the pressure of the gases due to the burning train a vent
hole is drilled into the upper and lower time-train ring leading from
the end of the train to the outside. These holes are sealed by alumi-
num disks, but the pressure due to the burning trains immediately
opens them.

These fuzes are issued assembled in shrapnel. For transportation
in limbers and caissons the fuze should always be set at the safety
point.

The fuze is provided with a waterproof hood of thin brass her-
metically sealed. The hood must be stripped off before setting the

fuze, but should not be moved until the shrapnel is about to be fired.

FRANKFORD ARSENAL COMBINATION FUZE, MODEL OF 1907 M.
[Plate VI.]

This fuze consists of the following parts, assembled as shown in the
drawing: ‘ ' : ‘

a. Body, bronze. , j. Compressed powder pellet, in vent
a’. Stop pin, brass. leading to lower time train.
b. Closing cap, brass. j’. Compressed powder pellet in lower
b’. Vents in closing cap. time-train vent.
c. Upper time-train ring, Tobin bronze. | k. Lower time train, compressed pow-
¢’. Washer for time-train ring, gradu- der.
ated, felt cloth. l. Brass disk, crimped in place.
d. Time-train ring, graduated, Tobin | m. Compressed powder pellet in vent c.
bronze. o. Vent leading to magazine.
d’. Washer for body, felt cloth. . p. Powder magazine.
"d®. Rotating pin, brass. g. Percussion plunger.
e. Concussion plunger. r. Percussion primer.
e’. Concussion resistance ring, brass. 8. Vents leading from percussion
f. Firing pin, brass. primer to magazine.
g. Vent leading to upper time train. %. Bottom closing screw, brass.
h. Compressed powder pellet. v. Washer for closing screw, muslin,
i. Upper time train, compressed pow- | w. Washer for closing screw, brass.

der.
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The body a of this fuze is machined from a bronze casting. The"
time-train rings ¢ and & are turned from hard-rolled rods of Tobin
bronze. An annular groove in the shape of a horseshoe is milled in
the lower face of each of the time-train rings. Meal powder is com-
pressed into these grooves under a pressure of 66,000 pounds per
square inch, forming a time train, the total length of which is 9
inches.

The time element of this fuze is composed principally of the fol-
lowing parts: The time or concussion plunger e, the concussion re-
sistance ring ¢/, the firing pin f, the vent ¢, leading to the upper
time train, the compressed powder pellet- A, the upper time train ¢,
the vent j, the lower time train %, the compressed powder pellet m in
the vent o, leading to the powder magazine p.

The plunger ¢ is cylindrical in shape and contains the percussion
composition in a recess at its base. The weight of the plunger rests
apon the concussion-resistance ring ¢’, which keeps the primer from
contact with the firing pin. At discharge of the gun the resistance
of the ring is overcome and the primer is exploded by contact with
the firing pin.

As stated above, the annular grooves into which the meal powder
of the time train is pressed are in the shape of a horseshoe, a solid
portion being left between the ends of the groove in each ring or
disk.

The upper time-train ring ¢ is prevented from rotating by pins
which are halved into the fuze body and the inner circumference of
the ring. '

The vent ¢ is drilled through the walls of the concussion-plunger
chamber and is exactly opposite a hole in the inner surface.of the
upper time train leading to the end of the train from which the
direction of burning is anticlockwise.

The hole j is drilled through the upper face of the lower time-train
ring d to the end of the lower time-train groove, from which the
direction of burning is clockwise. The lower time-train ring is
movable and is graduated on its outer edge in a clockwise direction
from 0 to 21.2, each full division corresponding to one second time of
burning in flight ; these divisions are subdivided into five equal parts
corresponding to one-fifth second. A radial pin d? is provided in the
lower ring for engagement with a notch in the fuze setter for setting
the fuze. A line on the lower flange of the fuze stock is the datum
line for fuze settings. _

The vent o is drilled through the flange of the fuze stock to the
powder magazine p, and leads to the same end of the lower time
train as the vent /—that end from which the direction of burning is
clockwise—when the fuze is at its “ zero” setting.
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The action of the fuze as a time fuze is as follows:

Assume first the “ zero” setting as shown on the figure. At dis-
charge of the gun the time plunger arms and fires its primer. The
flame through the primer passes out through the vent ¢, igniting the
pellet %, the end of the upper time train ¢, down through the vent j,
to the end of the lower time train %, and thence through the vent o
to the magazine p, the flame from which is transmitted to the base
charge in the shrapnel. It will be seen that for the “zero” setting
of the fuze the origin of both upper and lower time trains are in
juxtaposition. Assume any other setting, say 12 seconds: The vent
4 has now changed its position with respect to the vent A, leading
to the beginning of the upper time train and the vent o, leading to
the powder magazine p, both of which points are fixed by the angle
‘subtended between the 0 and the 12-second settings. The flame
now passes out through vent ¢ and burns along the upper time train
in an anticlockwise direction until the vent j is reached, where it
passes down to the beginning of the lower time train and burns back"
in a clockwise direction to the position of the vent o, whence it is
transmitted by the pellet of compressed powder m to the powder
magazine .

For the 21.2-second setting the vent j, leading to the beginning of
the lower time train, is opposite the end of the upper time train,
and the end of the lower time train is opposite the vent o, leading
to the powder magazine. It will now be seen that to reach the
magazine p and burst the shrapnel the entire length of time train in
both rings must be burned.

As already stated, the annular grooves in the lower face of each
ring for the powder trains do not form complete circles, a solid por-
tion being left between the ends of the grooves in each. This solid
portion is utilized to obtain a setting at which the fuze can not be
exploded, known as the “safety point.”

This point is marked by a line on the outer edge of the movable
time train, surmounted by an “S,” and is located about halfway
between the zero mark and the 21.2-second graduation. When this
point is brought opposite the line on the lower flange of the fuze
body, the vent j is covered by the solid metal between the ends of
the upper train, and the vent o, leading to the powder magazine p,
is covered by the solid metal between the ends of the lower or
movable time train.

At the safety setting it will be seen that the upper train may burn
entirely out in case of accidental firing of the time plunger, or in
case it may be desired to burst the shrapnel by impact or percussion,
without the flame being able to reach the magazine p.

The cloth washers ¢’ and d’ are glued to the upper face of the
graduated time-train ring and to the upper face of the flange on the
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fuze stock. These surfaces are corrugated, as shown, to make the
washers adhere more strongly. The function of the washers is to
make a gas check and prevent premature action of the fuzes.

The compressed pellet j¢, in the vent leading from the outside to
the beginning of the lower time train, is to release the pressure of the
- gases due to the burning train. The gases from both time trains
escape into the outer air through the annular spaces shown in the
illustration and the vents 4’ in the closing cap.

The percussmn element of this fuze as shown in the plate consists
of a percussion plunger ¢ and an ordinary percussion primer .

The system of vents through the walls of the fuze shown in fig. 2
conduct the flame from the percussion primer to the magazine p.

The bottom closing screw closes the percussion-plunger recess and
keeps the powder in the magazine. The muslin washer v is coated
with shellac and held in place by the brass washer w, over the outer
edge of which a projecting lip is crimped. '

These fuzes are issued assembled in shrapnel. For transportation
in limbers and caissons the fuze should always be set at the safety
point.

The fuze is prov1ded with a waterproof hood of thin brass, her-
metlcally sealed. The hood should be stripped off before an attempt
is made to set the fuze.

MARKING ON AMMUNITION PACKING BOXES.

Both ends and sides of the box are marked with conspicuous char-
acters to facilitate the rapid identification of the ammunition con-
" tained therein. The conspicuous marking consists of the following

e3GX

The ordnance insignia (flaming shell) is always in red for mobile
artillery ammunition. The numeral “3” refers to the caliber, and
the letter “ G” differentiates ammunition for the 3-inch field gun
from ammunition for the 3-inch mountain howitzer. The numeral
“3” and the letter “ G ” are in red for high-explosive shrapnel and
in black for common steel shell.

The star when “present in the conspicuous marking indicates that
the projectiles are provided with tracers. A red star indicates a
night tracer and a black star a day tracer.

N
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In addition to the conspicuous marking the quantity and type of
ammunition are indicated without symbols by the marking, “ 4 fixed
common shrapnel,” etc., so that in case one is not familiar with the
conspicuous marking system he can immediately ascertain the key
by this additional marking. Similarly, the word “ Tracer ” is added
in amplification_of the star symbol.

Also on both ends of the box the word “ Lot,” followed by a num-
ber, appears. This refers to the ammunition lot, and in case of any
trouble arising with regard to the functioning of the ammunition
this lot number should be quoted in the report.

On the sides of the box similar markings are found, accompanied
by a pictorial steneiled symbol indicating the type of projectile. the
tracers, and the fact that the ammunition is fixed.

For blank ammunition when packed assembled the numeral “3”
and the letter “ G ” are in blue.

SUBCALIBER CARTRIDGE.

[Plate VII.]

The subcaliber cartridge is used for subcaliber practice. It con-
sists of a .30-caliber rifle barrel 21.32 inches long, mounted axially
in a bronze subcaliber cartridge case, and resembles in weight and
exterior dimensions the ammunition regularly used with the gun.
The breech end of the rifle barrel is screwed into the base of the sub-
caliber cartridge, while the muzzle end is threaded to take the ogival-
shaped head, which accurately fits the bore at the front end of the
subcaliber cartridge case and is capable of longitudinal motion to
allow for expansion of the barrel. Two steel ejector springs are each
assembled to the base by an ejector-spring screw.

During subcaliber practice the extractor of the gun will be removed
in order to prevent the breechblock from defacing the base of the
subcaliber cartridge. The subcaliber cartridge is inserted and pushed
home in the gun. The subcaliber cartridge, caliber .30, is then in-
serted in the chamber of the subcaliber barrel until its rim comes in
contact with the ejector springs. The breech of the gun is closed,
the face of the breechblock coming in contact with the subcaliber
cartridge, caliber .30, shoves it to its seat, compressing the ejector
springs. When the breech is opened the ejector springs throw the
case of the subcaliber cartridge, caliber .30, far enough to the rear to
permit its removal by the fingers.

The ammunition for United States magazine rifles of any model
must not be used in subcaliber cartridges, the primers not being
adapted for the blow of the firing pins of cannon. A special caliber
.30 cartridge has been adopted for this purpose, and requisition for
subcaliber ammunition should call for “subcaliber cartridges, cali-
ber .30, |
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. As the residue of smokeless powder, if not completely removed,
corrodes the bore in a short time, the subcaliber cartridges should be
carefully cleaned after use. The bore should be cleaned with a rag
saturated with soda water (one-half pound sal soda to 1 gallon boil-
ing water) and wiped thoroughly dry with a clean rag. Then oil the
bore with a light coating of light slushing oil or other suitable oil.

DRILIL CARTRIDGE.

[Plate VII.]

The “ drill cartridge ” is a dummy cartridge for use in drilling can-
noneers in the service of the gun. It is a bronze casting of the shape
of the service shrapnel ammunition and is fitted at the point with a
movable ring graduated the same as the ring upon the Frankford
Arsenal 21-second combination fuze. This arrangement is for the
“instruction of cannoneers in fuse setting.

SUBCALIBER AND DRILL CARTRIDGE KIT.
The subcaliber and drill cartridge kit consists of—

8 drill cartridges, 1 extra base. 1 pin wrench.

1 subcaliber cartridge. 1 storage chest.

2 ejector springs. 6 rotating pins.

2 ejector-spring screws. 1 graduated ring with felt washer.
1 cleaning rod. 4 ring screws.

1 eyepiece. _ 2 closing cap set screws.

"1 extension piece. 6 stop pins.

1 bristle-cleaning brush.

One subcaliber and drill cartridge kit is issued for each gun.
ALLOWANCE OF AMMUNITION.

Shell and shrapnel ammunition is issued by the Ordnance Depart-

ment in moisture-proof tin packing cans hermetically sealed and

placed in wooden or metal packing boxes, 4 rounds per box. A load
for a four-mule Army wagon varies from 23 to 28 boxes, and for a
six-mule wagon from 82 to 87 boxes, depending upon the .condition
of the roads. '

The annual allowance of ammunition for the instruction of Field
Artillery is prescribed from time to time in War Department orders.
These orders give full information as to the allowance of fixed and
blank ammunition for the 3-inch guns, drill cartridges, subcaliber
cartridges, revolvers, and shotguns and care of the same, disposition
of empty shells, etc.

BLANK AMMUNITION.

Blank metallic ammunition is for use in salute firing, morning and
evening gun firing, maneuver firing, etc., and consists of the follow-
ing components: A brass cartridge case, a percussion primer, a
charge of black powder, and a tight-fitting felt wad.



49

THE CARTRIDGE CASE.

The cartndge case for blank ammunition for the 3-inch field gun
is identical with the service cartridge case. Cartridge cases are issued
unprimed, and primers should not be inserted until the ammunition
is to be prepared for use.

Cartridge cases that have become deformed in service should be
turned in to the posts or arsenals designated in current orders for
resizing and re-forming.

THE PRIMER.

The saluting primer (percussion) is used in the preparation of
blank metallic ammunition for the 3-inch field gun. The primer
should be a tight fit in the primer seat in the cartridge case, and must
be pressed into place with the primer-inserting press provided for the
purpose, and not hammered in. No primer should be used that is not
a tight fit in its seat in the case.

Cartridge cases should be primed just before the insertion of the
powder charge, and under no circumstances will primers be inserted
after the powder charge has been inserted.

Primers are issued in hermetically sealed tin boxes, which should
not be broken open until the primers are to be used, as they deterio-
rate when exposed to atmospheric influences.

THE CHARGE.

The charge to be used in the preparation of blank metallic ammu-
nition for the 8-inch field gun is 1} pounds of saluting powder.

PREPARATION OF BLANK METALLIC AMMUNITION.

Blank metallic ammunition will be assembled at posts or in the
field under the personal supervision of a commissioned officer, who
will be held responsible that it is prepared in the manner prescribed.
(G. O. 9, War Dept., Jan. 11, 1908.)

For this purpose there are issued blank-cartridge cases, black pow-
der in bulk, tight-fitting felt wads, rubberine, or other quick-drying
paint, primers, etc.

Before assembhng the cartridge cases should be carefully inspected
to see that they are in sound condition and thoroughly clean and dry.
They should also be tested by trying them in the gun, to determine
whether they have become deformed. Any cases that do not readily
enter the chamber in the gun or that are otherwise seriously deformed
should be laid aside for resizing. After inspecting the cartndge cases
the blank ammunition should be prepa.red as follows:

(z) Insert the primers with the primer-inserting press.

(b) Pour into the cartridge case the proper weight of black powder
and shake it down well.
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(¢) Insert the felt wad and press it down hard until it rests squarely
on the powder charge.

(¢) Give the upper surface of the felt wad and the inside of the
cartridge case just above the wad a good coat of the rubberine or
other quick-drying paint furnished for the purpose, using a brush,
and allow the case to stand until this coat is dry. Then apply another
coat of rubberine paint in a similar manner. The object of using
rubberine paint, which is strongly adhesive, is to thoroughly seal the
joint between the wad and the case to prevent any powder grains from
leaking out, and at the same time to firmly hold the wad in place.

PRECAUTIONS TO BE OBSERVED.

Firings with blank metallic ammunition will be greatly facilitated
by a careful observance of the following:

Before all firings a careful examination should be made of the
assembled rounds to see that the felt wads have not become displaced
or the cartridge cases dented or deformed by careless handling. If
the cartridge cases have been properly resized and are clean, no diffi-
culty should be experienced in inserting them in the gun, provided
- the chamber of the latter is clean. The continued insertion of car-
tridge cases that are not clean causes an accumulation in the gun

chamber which may make the insértion of subsequent rounds difficult

or impossible. -

In firing blank ammunition the gun chamber will be sponged after
each round with a damp sponge, to extinguish sparks and remove
powder residue resulting from theé previous round, before the inser-
tion of another round.

Care will be taken to see that the sponges are not worn and that
they thoroughly fit the chamber. The interval between rounds in
firing blank ammunition should be sufficient to allow thorough spong-
ing of the chamber and examination to ascertain that all sparks have
been extinguished.

Wads for the preparation of blank metallic ammunition are made
to tightly fit in the cartridge case. No wads should be used that are
not a tight fit in the case.

CARE OF CARTRIDGE CASES.

As soon after firing as practicable the exploded primers should be

removed from the cartridge case by means of the decapping tool fur-
nished with the reloading outfit. The case should then be thoroughly
washed in a strong solution of soft soap and soda to remove all
powder residue. It should then be thoroughly dried.

Before firing a salute with blank metallic ammunition all the
cartridges to be used should be inserted in the gun to ascertain if they
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will fit. In preparing ammunition for salutes, a few rounds in addi-
tion to the required number should be prepared for use in case of
misfires. Lightly oiling the outside of cartridge cases just before use
will facilitate their insertion and extraction. )

If the cartridge cases are carefully cleaned and washed immedi-
ately after firing, not only will less labor be required but the life of
the cartridge case will be greatly prolonged.

A good solution for washing cartridge cases may be prepared by
using ingredients in the following proportions: 1 gallon of water,
23 ounces soft soap, 5} ounces soda. The mixture should be boiled
and stirred until the ingredients are entirely dissolved.

' In washing cartridge cases this solution should be used hot and in
sufficient quantity to completely immerse the cases.

“ Neither acids nor solutions of acids will be used for cleaning car-
tFidge cases.

THE RELOADING AND CLEANING OUTFIT.

This outfit consists of the following parts, and is furnished to
each battery and to each post where a saluting gun is kept:

Primer-inserting press, small. Hammer.
Bushing. Case holder.
Powder measure, saluting. Case-holder stand.
Decapping tool, with gulide. Storage chest.

Cleaning brush.

The bushing is used in the primer-inserting press for the insertion
of new primers.

The decapping tool and case holder and stand are used for remov-
ing exploded primers from the cartridge cases. A light blow on the
rod with a piece of wood or the bronze hammer generally removes
" the primer.

A powder measure to suit the saluting charge for the gun is fur-
nished, and when level full holds the required charge.

The cleaning brush is furnished for cleaning the cartridge cases
after they have been used and should be ordered to suit the size of
case for which intended.

MISFIRES AND HANGFIRES.

“Misfires” and “hangfires” are of exceedingly rare occurrence with
this ammunition. In case of the failure of the cartridge to fire when
the trigger is pulled the breechblock should not be opened until after
the expiration of at least one minute. The gun may be immediately
recocked without opening the breech mechanism and the cartridge
tried again (but the recocking should be done by means of a lanyard
engaging the recocking ring of the cap of the firing pin); in doing
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this, care should be taken that all parts of the bod& are out of the line
of recoil of the gun. Defective cartridges and primers should be
reported.

FUZE SETTERS, MODEL OF 1905 M.

[Plate VIII.]

The fuze setter is a device for the rapid and accurate setting of
fuzes for various ranges and heights of burst.

Ammunition fitted with three types of fuzes are now in service,
namely :

(@) F. A. fuze, model of 1907. —After exhaustion this type w111
not be replaced.

(8) F. A. fuze, model of 1907 M.—This fuze is the same as F. A.
fuze, model of 1907, except that the fuze is provided with a fixed pin
instead of a slot in the fuze body, and the fuze setter is provided
with a fixed pin instead of a spring plunger.

(¢) Ehrhardt—The fuzes are assembled in Ehrhardt high-explo-
sive shrapnel.

New range rings for F. A. fuzes, models of 1907 and 1907 M, are
being issued. These range rings will replace all range rings marked
“F. A. fuze, model of 1907” and “F. A. fuze, model of 1907 M.”
On the face side they are graduated to 6,400 yards and marked
“ Range ring, model of 1912, for 3-inch F. G.” This side should be
used with F. A. fuzes, models of 1907 and 1907 M. The reverse side
of these rings is graduated to 6,400 yards and marked “ Ehrhardt,
1911,” and will be used as indicated. The least division on each side
is 50 yards, and they are figured at each 500 yards.

In assembling the range ring to the fuze setter the accuracy should
be proved by setting a fuze with the fuze setter and verifying the
result. Cards for recording the results of tests of fuze setters are
furnished by the Ordnance Department on which the following prob-
lems are given. To check the fuze setter, set range ring and corrector
scale to readings given, set the fuze with the fuze setter, and com-
pare the setting of the fuze with the calculated setting below.

Use shrapnel and not a drill cartridge in making the test. -

Calculated fuze setting. l

Corrector

scale.
Ehrhardt '
fuze, 1911. | 21-sec. fuze.
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-3
g
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The corrector scale is graduated into 60 equal divisions and is
numbered each 10 divisions. It is used to vary the height of burst
of shrapnel and to compensate errors made in determining the angle
of sight and variations in the rate of burning of the time train of the
fuze. In use the battery commander indicates the corrector reading
desired. The division corresponding to 80 is the middle of the scale
and indicates the normal height of burst of 3 mils under normal
conditions.

Should it be desired to increase the height of burst an increased
corrector scale reading is required, and for a lower burst a decreased
reading is required. It should be noted that an increased corrector
reading corresponds to a decreased range and a decreased corrector
reading corresponds to an increased range.

THE BRACKET FUZE.SETTER, MODEL OF 1905 M.

The bracket fuze setter is attached to the rear end of the fuze-setter
bracket on the caisson. It consists of the following principal parts:
Base, housing, corrector-worm case, guide, and range and corrector
worms, rings, and scales.

The base is attached to the fuze-setter bracket by four bolts. The
housing, the corrector-worm case, and the guide are each secured to
the base by screws. These are the fixed parts of the instrument. The
housing forms a cover for the movable parts and affords a seat for
the range worm. In the corrector-worm case are formed bearings for
the corrector worm.

The corrector ring and the range-ring worm wheel (which carries
the range ring) are the movable parts of the fuze setter. When
assembled, the interior surfaces of these two rings, in connection with
the bore of the fuze-setter base, form a socket, shaped to fit the
exterior of the combination fuzes.

Upon a portion of the exterior of the corrector ring is formed a
segment of a worm wheel meshing with the worm seated in a fixed
part of the instrument (the corrector-worm case),so that turning the
worm rotates the corrector ring. A notch is cut in the inner surface
of the corrector ring to take the rotating pin, which projects from the
graduated time-train ring of the fuze. The pointer arm attached to
the corrector ring carries at its upper end flush with the upper surface
of the fuze setter the pointer plate which is an index for the corrector
scale. Suitable manipulation of the corrector worm moves the cor-
rector ring until the index is set at any desired division of the scale.

The range-ring worm wheel is located within the housing and is
mounted on the*corrector-worm case and ring, and the worm wheel
formed on its exterior surface meshes with the range worm, seated in
bearings in the housing. The range ring is attached by four screws
to the upper surface of the range-ring worm wheel and located by a

102614—17——5
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pin. This ring may therefore be set at any desired reading by suit-
able manipulation of the range worm.

Some of the earlier bracket fuze setters of model 1905 are provided
with two corrector scales, one for “ Ehrhardt” and the other for
“F. A. and Krupp” fuzes, each plainly marked. The outer or
Ehrhardt corrector scale is no longer used and is being removed when
" fuze setters are turned in for repairs. The inner or F. A. and Krupp
scale is attached by screws to the housing and is used with ammuni-
tion having F. A. fuzes, models of 1907 and 1907 M and Ehrhardt
fuzes, 1911,

The range ring is set for a given range when the division indicating
that range is in line with the range-scale index, which is the central
divison on the corrector scale (not the corrector index). The cor-
rector scale is set for a given correction when the corrector index
(which is movable) is opposite the specified division of the corrector
scale.

When 0 on the range ring is set opposite the range-scale index,
~ which is engraved on the corrector scale, and the pointer-arm index

is opposite 30 on the corrector scale, the fuze will be set at 0. When
setting a fuze to explode on impact or for safe transportation the
“S” on the range ring should be set opposite the range-scale index
and the pointer-arm index set opposite 30 on the corrector scale.
Great care should be exercised in making this setting. .

To use the bracket fuze setter, set the range ring and corrector
scale at the range and correction ordered by turning their respective
worms ; remove the weatherproof cover on the fuze by ripping off the
soldering strip ; place the point of the projectile in the fuze setter with
the rotating pin of the graduated time-train ring engaging its notch
in the corrector ring; hold the projectile against the guide, and while
pressing the fuze firmly into the fuze-setter socket turn the projectile
in a clockwise direction until the stop brings up against the side of the
fixed stop pin in the body. Especial care must be taken to always
rotate the projectile in a clockwise direction.

When not in use it should be secured in its traveling position and
_protected by the fuze-setter cover issued for this purpose. The earlier
models of both bracket and hand fuze setters were fitted with a -
spring plunger to engage with a notch in the body of the fuze in order
to limit the setting of the fuze. In the model of 1905 M the spring
plunger has been replaced by a fixed stop.

The range worm, range-ring worm wheel, corrector worm, and cor-
rector ring should be removed from time to time and thoroughly
cleaned and oiled. To disassemble, remove the taper pin from the
crank and the crank from the range worm; withdraw the worm.
Unscrew the four housing screws and remove the housing and the
range-ring worm wheel. Drive out the taper pin from the corrector-
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worm knob ; remove the knob from the corrector worm and withdraw
the corrector worm. Unscrew the worm-case screws, and remove the
corrector-worm case. Remove the corrector ring from base. Clean
thoroughly, grease the worms and the gears, oil the bearings for
worms, and assemble in reverse order.

THE HAND FUZE SBETTER, MODEL OF 1905 M.

The hand fuze setter is provided for the same purpose as the bracket
fuze setter, and is intended to supplement the latter. Ome hand
fuze setter is issued in a leather case and is carried in the trail box
of each gun. It is intended for use in case the bracket fuze setter
should become disabled, or in case the gun should for any reason be
separated from its caissons.

The names of the parts of the hand fuze setter and the manner in
which they are assembled are shown in Plate VIII.

The corrector scale of the hand fuze setter is for the same purpose
as that of the bracket fuze setter, but, unlike the latter, is incapable
of adjustment independently of the range ring. In use, the range
and correction having been ordered, the graduation line correspond-
ing to the designated range is set opposite the graduation line cor-
responding to the designated correction.

A new design of corrector scale with sliding index has been adopted
and will be issued to replace all of the old design. In use, the range
and corrector setting having been ordered, the sliding index is set at
the designated corrector setting and the graduation line correspond-
ing to the range is set opposite the fiducial edge of the index. This
will require that whenever the corrector or range is changed the
fuze setter must be unclamped and a new setting made.

To use the hand fuze setter, loosen the clamp screw, set the range
ring at the range and correction ordered, and clamp; remove the
waterproof cover of the fuze; place the fuze setter over the point of
the projectile and turn in a clockwise direction until the rotating
pin of the graduating time-train ring engages in the notch provided
for it; then press firmly down on the fuze setter and continue to turn
in a clockwise direction until the stop pin in the fuze setter engages
with the fixed stop pin in fuze body and prevents further rotation.
Especial care must be taken to rotate the fuze setter in a clockwise
direction.

The hand fuze setter should be disassembled from time to time and
thoroughly cleaned and oiled. To disassemble: Remove the corrector-
scale mechanism, unscrew the clamp screw, remove the clamp shoe.
Remove plug, unscrew the base from the case, withdraw the range-
ring carrier with range ring and handle from the case. Clean thor-
oughly, oil, and assemble in reverse order. To turn over the range
ring it is necessary to remove the handle from the range-ring carrier
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by removing the six handle screws and then remove the four range-
ring screws.

The corrector scale with the sliding index must not be removed
from the scale, as small parts may be lost and difficulty will be
experienced in reassembling.

HAND FUZE SETTER, MODEL OF 1912,

The hand fuze setter is a device for rapid and accurate setting of
the fuze for various ranges and heights of burst. Plate VIII shows
assembled and sectional views and designation of parts. The prin-
cipal parts are the case, the range-index mechanism, range mecha-
nism, correction mechanism, and. guide plate.

The case forms a housing for the movable parts and prov1des seats
for the worm cases and the index bar. The slot, cut in the top of the
case, limits the movement of the projecting segment of the corrector-
scale support which carries the corrector scale. The serrated rim
forms a handle for turning. The arrow engraved upon the top and
lower center edge of the case coincides with the graduations of the
corrector scale. Two oil-hole screws are located in the case directly
under the serrated rim on both right and left sides and identified by
the word “ Oil.”

The range-index mechanism consists principally of the index bar,
range index, index plunger, and index spring. The index bar is
retained in its seat, located in the case directly above the range-ring
corrector-scale screws. On this scale is graduated 120 equal divisions,
50 minutes apart, numbered every 10 divisions. Graduation num-
bered 30 is the normal or zero position and is indicated by an arrow.
The word “ Turn ” and an arrow engraved upon the corrector scale
indicates the direction the fuze setter must be turned when setting
a fuze. A pointer is riveted and soldered to the top of the corrector
scale in a certain position to coincide with the graduated line on the
closing cap of the fuze.

The range-ring carrier is seated in the corrector-scale support.
The worm teeth mesh with the threads of the worm on the right side
of the fuze setter. The slot, which is cut in the bottom side of the
range-ring carrier, engages with the rotating pin in the graduated
time-train ring of the fuze. The interior is conical in shape to suit
the exterior of the fuze. \

The corrector-scale support is held within the case by the guide
plate. The worm teeth mesh with the threads of the worm on the
left side of the fuze setter. The movement of the corrector-scale
support is limited in both directions by the slot in the case. The
stop pin is secured in the interior of the corrector-scale support by
the stop-pin screw and engages with the fixed stop pin in the body
of the fuze to limit the movement of the fuze setter.
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The worms are mounted eccentrically in the worm cases which
when turned provide an adjustment to take up the wear between the
worm teeth of the range-ring carrier or corrector-scale support and
the threads of their respective worm. The worm cases have screw-
driver slots at their rear ends, which are provided for adjusting and
are locked in position by the worm-case clamp plugs, which are
secured by the worm-case clamp screws. The worm-adjusting screws
have fiber washers fitted in their ends that bear upon the collars of
the worms for taking up end motion and to provide sufficient fric-
tion to resist accidental turning. A screw-driver slot is located at
their front end for adjusting. The worm-adjusting screws are locked
in position by the worm-adjusting screw clamp plugs which are
secured by the worm-adjusting screw clamp screws. The worm
knobs are secured to the worms by taper pins. The exterior of the
worm knobs is straight knurled to facilitate turning. The guide plate .
is screwed in its threaded seat in the bottom of the case and retained
in position by the guide-plate lock screw.

DISASSEMBLING AND ASSEMBLING.

To disassemble remove the index-bar mechanism, which is held
in place by two index-bar screws. Take out the three range-ring
screws and the two corrector-scale screws and remove the range
ring and the corrector scale. Remove the guide-plate lock screw
and unscrew the guide plate, using a teat wrench. To remove the
worm knobs from the worms drive out the taper pins. Loosen the
worm-adjusting screw clamp screws which release the worm-adjust-
ing screw clamp by two index-bar screws and forms a-slide for the
range index. The V-shaped notches in the index bar are marked
with numbers 1, 2, and 8 with the word “zone,” which agree with
the zones of the range ring. The range index sliding upon the
index bar is held in position by the index spring forcing the index
plunger into the V-shaped notches of the index bar.

The range mechanism consists principally of the range ring,
range-ring carrier, worm, worm case, worm-adjusting screw, and
worm knob.

The correction mechanism consists principally of the corrector
scale, corrector-scale support, worm, worm case, worm-adjusting
screw, and worm knob.

The range ring is located upon the range-ring carrier by a steel
dowel pin and secured in position by three range-ring screws. - The
outer zone or zone 3 is graduated for the “21-second fuze” and the
middle zone or zone 2 is graduated for the “ Ehrhardt fuze, 1911.”
Both scales are graduated for ranges of 6,400 yards; least division is
50 yards and numbered every 500 yards. The data for graduating
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the range ring is computed from actual corrected firings and then cor-
rected for a suitable height of burst of 8 mils. The graduated
surface is sand blasted and lacquered.

The corrector scale is mounted upon the projected segment of
the corrector-scale support and secured by two plugs. Remove the
worm-adjusting screws. The worms can now be removed by turn-
ing. The corector-scale support and range-ring carrier can then be
removed. To remove the worm cases, loosen the worm-case clamp
screws, which release the worm-case clamp plugs.

Assemble in reverse order.

ADJUSTMENT.

Backlash or lost motion may appear between the collars of the
worms and the fiber washers endwise; between the worm teeth of
the range-ring carriers or the corrector-scale support and the threads
of their respective worms.

To remove the end backlash, loosen the worm-adjusting serew
clamp screw, which releases the worm-adjusting screw clamp’ plug;
then turn the worm-adjusting screws clockwise, using a screw driver,
until the end play is removed and there is sufficient friction to prevent
accidental turning of the worms. The worm-adjusting screw clamp
plugs must be firmly clamped after adjusting, by tightening the
worm-adjusting clamp screws, which secures the worm-adjusting
screws against rotation.

Should backlash appear between the worm teeth of the range-
ring carrier or the corrector-scale support and the threads of their
respective worms, it can readily be removed by loosening the worm-
case clamp screws, which release the worm-case clamp plugs, and
then turning the worm cases, using a screw driver in a slot at the
rear end, in which the worms are eccentrically mounted, so as to
bring the worms in closer contact with the worm teeth. The worm-
case clamp plugs must be firmly clamped after adjusting by tighten-
ing the worm-case clamp screws which secure the worm cases against

rotation.
OPERATION.

First. Set the range index on the index bar to correspond with
the fuze to be used.

Second. Turn the worm knob, pinned to the worm and located
at the front-right side of the fuze setter, until the desired range on
the range ring registers with the range index.

Third. Turn the worm knob, pinned to the worm and located at
the front-left side of the fuze setter, until the graduated line on
the corrector scale, which indicates the desired correction for height
of burst, registers with the engraved arrow on the case.
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The graduation, numbered 30 and indicated by an arrowhead, is
the normal height of burst under normal conditions. A decreased
reading on the corrector scale decreases the beight of burst and
increases the range, and increased reading increases the height .of
burst and shortens the range.

To set a fuze, remove the waterproof cover, place the fuze setter
over the fuze and turn until the slot in the bottom of the range-ring -
carrier engages with the rotating pin in the graduated time train
ring of the fuze. The guide plate and conical interior of the range-
ring carrier will then rest upon the fuze. Turn the fuze setter
clockwise, as indicated by the arrow on the corrector scale until the
stop pin fastened to the corrector-scale support engages with the
fixed stop pin in the body of the fuze and further motion is prevented.

The pointer, which is attached to the top of the corrector scale,
should register with the gradual line on the closing cap, to indicate
that the stop pin of the fuze setter and the fixed-stop pin of the fuze
are in contact. This pointer is added, as the graduated time train
ring of the fuze has tendency to stick or to bind to such a degree as
to indicate that the stop pin of the fuze setter and the fixed-stop pin
of the fuze are in contact.

Cards for recording the results of tests of the fuze setters are fur-
nished by the Ordnance Department for each size of gun, howitzer,
or mortar, on which computed problems of inspection are given as
indicated below. The examples given below are for 3-inch field
gun. The cards for other calibers are similar.

|
Computed settings. ! Fuze settings.

Corrector

Range ring. scale
. Ehrhardt Ehrhardt

21-sec. fuze. | g,p 191y, | 21-sec.fuze. | g0 1011,

0
5.
9.
6.

0

5.71 S
8.92  |iiceiiciciceceniiiieaainann
16.76 1 eeeereneeeiliieccaaraanas

(-

g
8.8
aRe

1

To check the fuze setter, set the range ring and corrector scale to
that tabular readings. Set the fuze with the fuze setter and com-
pare the results with the computed setting in the table. Use shrap-
nel and not a drill cartridge in making this test. When the range
index registers with 0 on the range ring and the corrector scale at 30,
the fuze is set at 0, and will explode immediately on leaving the gun.
When setting a fuze to explode on impact, set the range index at S
and the corrector scale at 30.

CARE AND PRESERVATION.,

The interior of the fuze setter can be oiled by removing the oil-
hole screws; the locations are identified by the word “ 0il.”

-
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THE 3-INCH GUN CARRIAGE, MODEL OF '1
WEIGHTS, PRINCIPAL DIMENSIONS, ETC.

Weight of carriage, comblete, with 4 rounds of ammunition, weighing

75 pounds . ____________ —_— - ——--pounds__
Weight of gun and carriage, complete _— do
Weight at end of trail, carriage limbered ____________________ do___.
Diameter of wheels_____ . ___ . inches__
Width of track__________ ' do____
Length of recoil of gun on carriage. . ____________do____
Helght of axisof gun___ . o __ ——do____
Height of line of peep sight________________________________ do____
Length of peep-sight radius.________ P do____
Maximum angle of elevation___________________________ degrees...
Maximum angle of depression_ . _______________._ do..._
Amount of traverse of gun on carriage__ o ___ mils__
Rounds of ammunition carried on carriage_ .. ________________

NOMENCLATURE OF PARTS OF CARRIAGE.

902.

40. 875
4.9
36.75
15

140

|
i P clag-
| PR
No. | Name of part. Location, etec.
“ Class. |Section.
RIS < 7. TN SRR
1 | Trail, consisting o{—
2 Flasks (right and left)................. Form right and left side of trail........
2 Axle bearings (right and left).......... Rlve(iiteldnto front end of flasks, right
and le
2 Bushings (axle bearing). . One in each axle bearing ...
4 Bolts for axle bearing. . ..| Clamp bearing to axle........
1 Elevating-gear transom.. .| Riveted between flagks................
. &nsisung of—
1! Transom, front......... ..| Forms front of elevating-gear transom.
1 Transom, rear.......... ....| Forms rear of elevating-gear transom..
2 ’I‘ransoms middle...... ..| Between front and rear fransoms......
2 Transom bearin ................. One riveted to each middle transom...
8 Bolts for elevattng-geat transom....... Hold middle transom in place...... .-
1 ToOl bOX...o.cuceinennacacaceaacannnn Riveted between flasks................
Consisting of—
1 Tool-box transom, front...........|..... L L canenen
1 Tool-box transom, rear............0..... o
1 Tool-box bottom.......cc......... Tool boxin trafl.......cocoiaaa ...
1 Tool-box top plate......c......... Riveted to top of flasks and tool-box
transom, front.
1 Tozol-il!)&x cover, with 2 hinges and | Forms top of tool bOX...cacinanna....
pims. '
1 Tool-box fastening. ...........cc.e.... Fastened to lid and rear transom......
Consisting of— v 3
1 Handle......cccvecmiicnanncnnnnnn. At rear end of tool-box lid............. |
2 Eye8..cccccemiinnininann. .| Riveted to tool-box transom, rear ‘
2 Clips.. Riveted to tool-box lid. .
2 Guides ceeelO.cecae. ... |
1 13171 o DN N L T
1 Rear-sight box cover..... Forms top of rearsight box. ...
1 Rear-sight box projection Riveted to rear-sight box bottom.
1 L83 < « Riveted to rear-sight box cover... R
2 Rear-sight box cover hingesand 2 pins.| Riveted tocover.............ccoc.....
1 Rear-sight box bottom................ Forms bottom of reamight box....... o
1 Lock-c rivet, with chain.......... Riveted toleft flask..........cccae.... !
1 LoCK @Y0.c.cccaciececanececacencacanns Riveted to rear-sight box cover........ .
1 Rear-s ght packmg, No.l....eue...... Fastened to rear-sight box bottom..... i
2 Rear-sight packing A.................. vaeted to rear-sight box cover........
1 Rear-sight packing B.o....ooooooooodeeea@0n e e eeaiii l
1 ‘Wheel-guard transom..........ce.c..... Riveted between flasks at rear end of j
rear-sight box.
-1 Rear-slght box and trail top plate..... Riveted to top of flasks................
1 Spade....ccoiiciiiiiiiiiie i, Riveted to ends of flasks..............
1 Spadeedge.......couveiincnceaennnnn. Riveted to face of spade...............
1 Bpade brace.........ceevieennnaanna.. Riveted tospade.......ccccaeuuunen... |
1 Spade point.....coveenneneniiiaannnn.. Riveted to spade brace................
1 Crosstie.....ccceeciiivnrnancenceccnenn Riv%md between trail flagsks at spade l }
end.

-~
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NOMENCLATURE OF PARTS OF CARRIAGE—Continued.

No.

Name of part.

Location, ete.

Bt et ek Pt DO R Beeh (et e DD B Pt bk b et et QD e b Gud fud ek DD Bk bt d ek (ond B (et ok ok ek ok ek ek ok Ded Pk el bk Bt (b fud (ot DD e e et ok Dok Bt st et et D) Bt Dol RO P B ek et ek et et ek

of—Continued.
oreo, aido riﬁht. .

e fulerum.
Lunette bracket reinforce.............

Handsplke faste
guards 1

Trail handle (left).....................
Trailseats.........ccoeeeennnnnnnnnn..

to floa
Rlveted on lunetw bncket spade, and
mt:ﬂted between lunette bracket and

Riveted to trail cover plate...........
Rivetod to flasks and wheel-guard

.....................................

Rlveted to seat supports..............
Riveted toflask........coocvueunnnnnn.

Fastens toelevating gear transom
Riveted toelevating-gear transom,rear.

Pinned to

Riveted to cradle
Rtveted to right flask
Ons nge fastening...................
Attached tobolt.....cccveeinnannnnn..
On sponge fastening...........ce......
Riveted to tool-box hinge plate .......
Handspike. On handspike fulcrum................
Hmdspike bolt..cooiirnininens ceecanaane Secures handsplke to fulerum.........
Lunette, withnut............ ceesarsncenn In lunette bracket....................
PBAIOCK e eveeennrnrncoroenoe e Fastened to chmn on left flask ........
BoltsSnap......covniiiiiiiiiiiiiiiiienea]anaes L 1 N ceeenanenan
sy consisung of—
.......................... Below
Cradlohoad rear (carriages Nos. 1 to | Rivetedonbody.......c..cccvueennn...
168! )
head, rear (for carriages 169 and |..... s U
Cng]e late.. ..................... Riveted on top of body...............
Gun slido ...................... Riveted on body and cover plate......
Gun slide (le! t ...... tececncesncnnnnaclesaad s 1 T S
twasher........coociiininenannans In cradle head () S
Pintle',);ith 2 spring covers........... Rivetod on bottom of body...........
u& ........................ vaeted on bottom of body...........
Rea.r clip, with 2 sprlng eovers ............................................
Bracket seat, firing handle............ -Rweted on right side (carriages Nos. 1
Recoil-indicator guide................. Rlveted on rightside.....cccovucuen...
Quadrant fastening...........ccceceecfeeeaad0ueccnerenneenenesenneceanesncans
Shoulder-guard fastenings, 1 front, 1 Riveted onleft side.......coeeeeuaen.
Bhoulder-guard elp (front)....cocieecefeeeeedOreneerenineninicacencrencnnanens
Clip filler plece.........ccccvvueunn.... Behind frontclp....ccoveveiecnnnn.
Shoulder-guard clip (rear) Riveted on left side....... teeseceanann
Shou]der-fua.rd ...... Secures shoulder to cradle.
Rear-sight bracket support. Riveted on left side.......
Fron t bracket su{;eport ........................
Retaining-ring bolt fas Rivemd near front end..
Spring-support guide (ri ven vaetad inside cradle....
-support guide (left).........ceofeeee @0 cioiniiiaiiranaen.. -
l'l,ng,b lts h:i»s e In fr0111:t,f end of cradle...... veeceneanan
Retaining-ring bo) , nuts........... astening ........cccceeieennn..
Retaining-ring bo T 1
Cradle head, front ......................... Inretalmng o 517
nmstmg of—
Bushing.....c.ccoevmimaicinnnnannn.. Infronteradlehead...................
Hand]e for cradle head................ On cradle head, front.................
BEP OY®. . cveeanrececnacrannsansoncca]oacan (T cevene ceeane cescsacans
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NOMENCLATURE OF PARTS OF CARRIAGE—Continued.
1 -
! Pro clas-
. sRoation.
Name of part. : Location, etc. i
l Class, [Section.
Shoulder guard.......cccvevviierenecnnnn. , Onrearend ofcradle.................. )
Shoulder-guard pin..cceeeeieniieiioeeenns ! Secures shoulder uard tocradle......
Dust guard, with 4 spring covers and 2re- « 4 for model of 1902; 897 for model of
coil-indicator throw hinges. 1905, and 90G for model of 1904 guns,
' On cradle guide rails.
Cradlebrush.........coecieeenminnienannnn | Riveted to dust guard. ...o..c..... cence .
Cons ing of—
? .......................... Part of cmdle brush........coccinennne
Rear felt plate ....................... \ ..... T U eeeeecanens reeeeann
Front felt plate. R P, s [ TN vescececenane coce
Recoil indieator. .. ..covenevevnnenoennnnns {"In'indicator guide. ... .2 1I2221II00
Consisting of—
Guld ................................. | Riveted tocradle. .e.ccceeeeeeeanenn..
ﬁr g R cescans
Washers.e.eeeceaaeancneeerencunnnnns e iceecsccscescanccsaseccanecnncsansanns
Pointer.....cceeeeneeneieienncannn- e eeeeeeenesecseescnnnnnescasnnssncansss
Recoil-indicator thtoW. .oeeeeeenennnnnn.. I Attached to dust guard by recoii-indi-
; . cator throw h
Recoil-indicator throw hinges............. Attached to dust gua.rd. cesseencacaens
Firing shaft............ cesescascsacanacacs . Inl%rh;gs-s)haft bearing (carriages Nos.
i 0

Firing handlor with sprisg and pinger. . On Aeiag sha (carsinges Nos. i €0 168):

ing e, with spring an punger... n carrages 0s.1to

! Flrlngné haniisﬁslg..r.. .................... ! For carr. after No. 168........... .

ons! of—

] Firing-handle bracket seat... Riveted on right side of eradle. .......
Firing-handle bracket........ Assembled on bracket seat....... conen
Adjusting screw.............. .. Assembled in bracket.......ccccuee...
Adjusting-screw check nut............ Assembled on screw........ccccceeenee.
Shaft trip collar.........ccovveeveunen..  Assembled on firing shaft.............
Firing-handle hub....ccovoveenaannn. * Assembled on shaft in bracket........
Firingh:ﬁllcllle.. ...... cereeseccenannnns | Assembled on hub..ee.veeeeecennannns

with— .
BtOPeeecceeneaennraneccanesaan-... Fastened torear cradle head..........
Plug.e ceeieiiiiiiiiiiiiaaaann . Assembled with handle..e..ccceueen...
gluinlgger ........................... leecas go .......................... ceees Iv 3
¢ § o7 I PR 0. cpececacesccacccrcannennns caaes
Pin. ool et
Bracket studs and nutsS..eeeeeennnnnn. Riveted on cradle.....c.coeevnencenans
Bhaft return spring............... ve-.. Rearend of bracket.......ccccceeeen..
Handle return spring. . vee.eeeeeenn... Front end of bracket........cecuce....
Trip collar pin. Secures trip collar to shaft...... .
Trip latch...... Attached to trip latch lplung«ar
Trip latch pin.... latch to vos
Trip latch spring. Assembl hand e hub

| . Firﬁ]f shaft...... Assembled in brac (| P

! Trip latch plunger........... _ Assembled in firing-handle hub. .

' Cylinder with cylinder end screwed in.....j Incradle...........cocivienemecnnnnne.
! Cylinder end washer......coccevueenanenn.. i Fits in cylinder end.......... caenvanan
I Cylinder end stud........c.coveeneecnnnnnn Connects cylinder to gun..............

Cylinder end stud nut............ veeeeann On cylinder end stud.................
} Screw for cylinder end......c.c.ccceau..... Prevents cylinder end unscrewlng .....

Counter-recoil buffer........ccceveueenn... S(n-e;‘vied and pinned on cylinder end

|

Cylinder head with 3 screw eyes.......... , Front end of cylinder......ccoceuvuean

Yllnder head washer......cceceeeeennnn.. Incylinder head.veecuceeeenenannnnns .
..................................... Screwed on head........cceoieecuncann
Lashing wire.......ccceeeeeeeeeereccnonens La:shei gland, cylinder head and plug
ogether.
Garlock hﬁ: draulic waterproof pack-
ch square.

In cyiinder .................... ceoeeas

At rear end of piston rod.......

Piston-rod nut......... At front end of piston rod......

Filling plug with gaske Screwed in end of piston rod...

Drain plug............. Screwed into cylinder head....

Drain plug gasket.... ..| Fits in cylinder head....... .

Spring support.........cccccue.... In cradle on cylinder.............

Counter-recoil Springs......c.ceveeeeeececafennns 1 N

Outer counter recoll [0 11T R do. cectasscacescasncconscssacnanns

Inner counter recoil Springs. . ....ceeeeenii)eiie@0m i vinrneeiiiiriieeeneocnacnncose

SepATAtOrS. . .iciiiiieicaeieiicicreeenanas Usedlﬁb;.stween inner and outer recoil

Spr

10n ?J)alred carriages this is part of the cradle head, rear.
2 Issued in place of the flat counter recoil springs.
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Consisting of—

Brake bracket tube (righ

Brake brncket tube (left
ul up ort plates...................

Plate ang P ............................

Attached to axle by tube support
lates and bracket fastenings.
Bolted to bracket fastening. . .
Riveted to rear end of tube
Riveted to tube support plate.........

NOMENCLATURE OF PARTS OF CARRIAGE—Continued.
Property clas-
cation.
No. Name of part. Location, ete.
Class. {Section.
1 | Rocker, complete ......................... On axle between flasks................ )
Consisting of— |

1 X 17 . A AP

1 Pintlesocket with bushingsand spring | Riveted to rocker angle...............

covers.

1 Traversing-gear Case. - . .cc.ocoaenecvaenonnnn L 0 Y

1 Traversingplate. ....................|..... [ 1 Y

1 Traversing-plateliner.................[..... 1 L

} TmAumuth scale with filler ietge ......... in BN U T

versini m, complete......... gearcaseonrocker.................
Consisting of—

1 Handwheel with handle and spindle..| Onend ofshaft.......................

1 Traversing shaft. . .c..oocoaniaie. In bearings in gearcase................

1 Nut. .o Mountedonshaft.....................

1 Bushing........cocoieeiaaiiiL. Inrightendofcase.........ccooennnn.

1 Traversing-shaft bearing, outer....... Riveted on left side of trail...........

b U R 0 ¢ Attacht;e ed to traversing shaft bearing,

outer.

1 Bearing locking pin with spring..._... Fits in traversing shaft bearing, outer..
1] 'I‘raversing-shaft adjusting nut........ Mountedonshaft..........cccccenn.o.
11 Traversing-shaft bearing. ............. Inleftend ofcase.......c.ococcueuunnn
12 Taper pins......ccccvcieeecinnnanann.. Hold traversing shaft bearing in place..

1 Traversing link with bushing, spring | Between case and (- YR

cover, and plate for closing groove.

1 Traversing-link pivot with nut....... x| In traversing lug on cradle............

1 Azimuth pointer...................... Attached to rear clip by screws........

2 Azimuth-pointer SCrews. .......coeiie | iiiiiiiiiieceacacrncacnreacronsnnannnn

1 | Elevating mechanism, consisting of—

1 Elevatingpin......c.cceeveeinainaann Secures inner screw to rocker...... e

1 Inner elevating screw. ................ Between rocker and outer elevating

SCTrew. -

1 Outer elevating screw................. Between inner elevating screw and ele-

* vating gear bracket

1 Elevating gear bracket, with 4 bush- | On bearing in trail transoms. . ........

ings and 2 handy oilers.

1 Elevating bevelgear.................. In elevatmigear bracket..............

2 Keys..ceieiiii i it I Riveted in bevelgear.................

2 Elevating bevel pinions............... ' Mounted on shafts. ....coceceeeacenn..

2 Elevating bevel pinion taper pins..... Secures pinions toshaft............... v 3

2 Elevating crank shafts, with handles In elevating gear bracket..............

and washer.

1 Elevating screw cover................. Lower end of bracket..................

Consisting of—

1 Large diskK . ..ot iiiiiecieciaiceecascaciaeaaeaas

1 Intermediate disk. ........cooooiil e

1 Smalldisk...cooaeioiiiiaaaaia.. PPN

1 B2 10 7s 2 PN

2 | Axle seats, complete, include—

2 racket fastenings (right)............. Clamped oneach end ofaxle..........

2 Bracket fastenings (left)........cocoio | . i@0. e it criae i

5 Bmckb ti: fastening and segment bracket Clamp bracketsonaxle...............

olts.

-1 Seat (n%ht) ...............................................................

1 Seat (left). ... oooinii i i .

2 Seat supports......... .| Form braces under seat .

4 Special olts and nuts. .| For seat supports....c...cc...... .

4 Special bolt pin .| Attach supports to special bolts.. -

1 Seat arm ?'ight) . vaoted to seat-arm racket.. . .

1 Seat arm (1eft). . .......coveveeeececnnn]eeecOunneneneeannnns B

1 Seat-arm bracket (rlfht) . Rweted toright seat. |

1 -Beat-arm bracket (left) .| Riveted to left seat... ceesnenas

1 Seat-arm guard (right). .. . Rll;reted to right seat arm and shield '

1 Seat-arm guard (left).................. R{;mted to left seat arm and shleld

race

1 Seat-arm support, (right)............. Supports seat armonrear.............

1 Seat-arm support, (left)...............|.. ... [ (o T

2 Shield-brace olts, withnuts.......... Through shield brace, seat arm, seat-

arm support, and shield-brace clip.

2 | Ammunition carriers (rlght and left). . Bolted to bracket fastening...........

2

2

2

2

2

2

2

Tube heads (r1§ht)
& ube heads (left

1 For new work and repair.
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NOMENCLATURE QOF PARTS OF CARRIAGE—Continued.

DO Pt D Pk Pk ok Pt oot o ok ek et bd DD W W A bt bt DODI DO DO RO DO DIDI DO DD DO DD bt bt pt D bt bt DD Bd bt i DI B RO DO DI O DO W DO DD = 1 DO DO DO 1 DO ¥ DD BO B DO DD - B B ¥ GO

=

Name of part. Location, etc. S
Class. |Secuon.
i
Ammunition carriers (right and left)—Con. '
Consisting of-—Continued.
Tie-rod fastenings, withnuts.......... Riveted toside of tube................
Filler rings (upper and lower)......... Insidetubes......c.cocviiininninanns
Relnforcerings....cececavcciaeniecaeafenans [+ T PO '
Filler pieces........ccoeeieeaaannnn. .. Between tube heads.................... :
Apron-latch brackets.................. Oneriveted to each pair of tubes...... .
Apron-latch bracket reinforce......... Inside of tubes...........cc..coee..... .
Brake-beam tubes.......c..cceeeaenn.. Connectsfront end of each pair of tubes. {
Brake-beam gaide..................... In brake-beam tubes.................. .
Brake-beam fulecrum.................. B [ T Y
Footrests......ccoovuiiincinnainnnn Front end of tubes...... Ceeeeemaeaenen '
Foot-rest braces......c.ccccceaenennnnns B« L T !
M L o race tubes from bracket fastening.... :
Tierod washers.......oceveeeneniennnnn. On tie-rod fastenings.................. i
Tie-rod pins......ccoeceeacncacrannncaneas Through bracket fastenings...........
Shield braces.......coceeiiicaiianennnnnn Brace tubes from shield............... '
Covers, tube, with hinge pins............. Hinged totubes...........coccvnunnnn. '
Cover fatches, tube, with pins............. SeCcure COVerS.....ccoeevianceccncnnnnns
Cover-latch springs, tube...........c.cceeifececencncecacccenccsancasanas cessasanes
Road brake, complete, includes—
Brakebeams......c.ccecveececiceannann Seated in brake beams tubes..........
Brakeshoes........c.cceciecicennnenen End of brake beams...................
Brake-shoetap bolts.................. -Becure shoes to beams.................
Fulerum pins. .......... Ceecciecnaaann Pivotsforbeams.......c.cccceennnnn..

. BrakerodendS.........ccccoiiiian.... Onend ofbeams.................
Brakerods........c.ceviiiiieiniiiiaias Between brake-rod end and spring....
Springs...cccieeilioiiiiiinieieienaanns Inside of spring cover.............

Spring covers........ccceeceenceacannes Between sgrlng-cover head and spring-
coverend.
Spring-coverheads.................... Slide on brakerod.........cccceuueenn.
Spring-coverends.........c.ccueeeean-- Connect ssring covers with brake
crank and lever.
Brake-rod pins......ccoceeiiianiannan. Through beams and cranks............
Crank......cocemveneninnienannccacenns Onend of brake shaft.................
Brakelever......c.c.ceieeiiiiinnnnnnn SR s o
Brake-levercatch..........cccoeea..... Onlever.....ccoeicieaccecacnsancnncen
Leverhook........ccceeeiaeaneanannans On brakelever........ccccceeeraaaane.
Brakeshaft........ccocoieiiinii... In bearing, near axle.........c........
Bushings...........oooooooinenannnnnns In brake-shaft bearings................ v
Segment bracket...................... Clamped on axle......c.cccvvuvennenn.
Segment-bracket bolt, With RUt. ..... | cceeeeiiiaiieiieearanaecnecancananans
Brakesegment with two entracks | Riveted to segment bracket...........

Apron latches, complete, include—

Apron-latch blocks.................... Bolted to apron-latch bracket, which
is riveted to the ammunition tubes.
Apron-latch bolts and nuts...... PO Secure block to bracket...............
Apror-latch pins.............. eeneeens Form pivot for apron-latch body......
Apron-latch bodies.................... Pivoted on block..........cceuene....
Apron-latch levers.................... Pivoted on bodies.....................
Apron-latch lever pins......... ..ol ]ieeiiiniiciicaiorincaacaiascsccsnens
Apron-latch plungers.................. Seated inbody........ccoconininnaa.e.
Plungereyes...................... .| Screwed on end of plunger............
Plunger-eye pins. .. Attach plunger eye to lever...........
Apron-latch springs In body around plunger...............
Apron-latch b .- .| Screwed intobody..........coceaeenn
Apron shield, consisting of—
Apron.......... Hinged to bracket fastening...........
Apron hinges..... Riveted toapron.........ecccvvvecen..
Apron-hinge pins...........c.cc...... Tlfl;'gtugh apron hinges and bratket
3 .
Apron-hinge fillers, used with 0.15 | Riveted toapron......................
armor plate.
Apron-latch staples................... U [ Y
Main shield, complete, consisting of—

Main shield.....ceucencnrecannannnnn.. Bolted to bracket fastenings and axle

Hood...ciciiieneninicacananacaanannnn Riveted to main shield

Hood angle......c.ceeeeecennnranannn. Rivetedtohood.......................
Shutter, peep-sight port............... Hinged to shield.................. .
Shutter, panoramic-sight port......... B [
Shutter support........cocecveaaa..... Riveted toshutter.........c..o..e....
Shutter-latch base..................... B« 1o TR
Shutter-latch plunger................. In shutter-latch base..................
Shutter-latch spring................... B« U TR
Hinge, sight port shuster.............. Onshield..........c.cociaiiiaaaa....
Hinge pin, sight port shutter.......... Inhinges......c.cverericeainiannnenn.
Filler, shutter hinge................... Between hinge and shield.............
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NOMENCLATURE OF PARTS OF CARRIAGE—Continued.
- - _— e ——
* Pl
No. Name of part. . - Locatlon, otc. —_ -
]
1| Main shl;l:‘i] egomplete , comsisting of— .
2| -Wingnuts(frant).........c..enee..... * Riveted onshield. .................... '
2 Wing nuts (rear)........c.ccccecueene. feeees L L
2 W'i'ng-nut pins (from) .......... R, | Ri\etcd toshield.............ceaoo...
2 Wing-nut pins (rear).................. esee-@0 o il
4 W]ninut pin washers ................. On ...............................
4 et-fastening fillers............... ! Bol ln bracket fastening with
1 Shield-brace clip (right). .............. | Riveted toshield. ....... eeeveeaen
1 Shield-brace clip (left)................ -.... L T
1 Top shield center hinge (lower half)... ..... L 2R
1 Top shield outer hinge (lower half), "..... L+ 1 2
right
1 Topshield mﬂfrhinge(lawerhal{) left. ..... T 2
12 Woapshers for shield bolts.......... e emeenee e a———
4 | Bolts, 1.265 grip, with nuts ................ 'I‘hrouf shleld, ammunition carriers,
ings, and washers.
4 | Bolts, 0.92 grip, withnuts................. Through shield, bmcket seat, ammu-
nition carriers, and washers
2 | Bolts, 1.05 grip, withnuts . ............... Through shield, bracket, seat, ammu-
nition carriers, seat-arm support and
: washers.
2 ' Bolts, 064 grip......coooiiiniiiiiaaaa, ’I‘hrwlfh axle bearings, shield, and
washers.
1| Top shield, complete, consisting of—
1 \ Top shiel d.? ............ ing ........... ' Hinged to main shield................
1/ Top shield center hinge (upper half)..., Riveted totop shield.................
1! To shleld outer hinge (upper half), -.... s T
|
1, Top shield outer hinge (upper half), ..... L 1
I
1, Top shleld center hingepin........... (‘onnocts partsof hinges...............
2 ' Top shield outer hinge pins. .........."..... L
2 Top shield (asteninxs .................. * Pivoted to fastening hinge............
4 Fastening hinges...................... Rn eted totopshield.................
2 l Fastenmg-hin o5 T
1 ‘ Ru‘:ge quadrant case bracket, consisting
o &=
1 Bracket...oooeneoeeeeeeaeanaeaannnns ' Bolted on rear face of main shield,
1 Right spring mr o4y tds mb et v 3
8 support.........cc.oe...n ' Riveted tobracket....................
1 Left sprli)ng supgopr% ........................ 4 11 PP
1 ; quadrant case, complete, consisting ; '
o G
1 ) 7% T S | Swung between s tPrlngs by box sup-
' ports, in bracke
1 Body. . iiiiiiiiii i e 1 1+
1 Bottom .................................... L T
1 Box support, left...................... | Riveted ONl CASE........coeeevneennenns
1 Box support,right................ .. ... T L Y P |
2 Bearing plate left (up: ger and lower)..; Riveted toleft box support. ..........
1 Bearing plate, upper, right............, Rlveted to right box support.......... '
1 Bearing plate, lower, nght ................. L 1 N
2 Case hinges (upper half)............... l Rweted onlid.........cceuennia.o....
g Case hinges (lower half)............... " Riveted toback ofcase............... :
1 Haspg '.'.'IZZIIIIIIZIIIZIZIIZZZIIZZ"'Iii&éié&'&ﬁ'é&éé'li&'.ZZiilIZZIZZIIZZIIIZ:
1 Hasp. . .coiiniiiiiiiiii i " Riveted oncasefront................. |
1 Wing | (L | S Rivetedoncase........cceeeeeeucnn... |
1 Wing-nut pin and washer............. ..... L o S !
1 ‘Wing-nut pin reinforce................ --... T R l
1 Chaineye.........cccceeueiicnannnn.. eeees o )
1 Padlockschain........................ i Attached to chaineye................. !
7 Leather-covered packing blocks....... ' Screwed to inside o case .............. :
2 inch buttan head bolts with nuts.... Bolt bracket toseat...................
2 ashers. ... coceceiiieninniinieannnnn. Gowithbolts. .......cocemvieianna.n.
3 Bolts with ¢ 11 17 J , Secure case to bracket.................
3 0.375 PIPeS. - .cucreenenienenannacannn On DOItS. o eeeceeaeiieaaeaacacananas
6 Sprlngs quadrantease..........cc..... Not luterchnngeable with sight-case
1 Padlock ............................... ! Fastened to quadrant case............
1 Boltsnap.........ocooiiiiiiiiiia. loo... s L
1| Panoramic sight case bracket, complete, |
consisting of— i
1{  Bracket,sSight case.................... } Bolted on rear face of maln shield, let
1 8 support (right)
1 Sgnngrlng suggrt (le% ....................... d

e
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NOMENCLATURE OF PARTS OF CARRIAGE—Continued.

No.

Name of part.

Pt s -
RN NN RILINI NN DO TR I 1O B3 00 P b 00 R 00 55 13 b et s 1 b et ok ok ok Gk ek OO M B DD DD CU e it et ok Bk Bt Pt SO DO DO DO DO DO bk ik bk bt

b b

Panoramicsight case, complete, consisting
1)

—
%10% teermevaensanannn ceeenn U, Sus%ended between springs ln bracket.|)
A 2P UIRRRPIN HPPOR . | SO
Bottom....c.cceeieieseccnsecenen- RPN PR L« [ SRS
Boaring Diates, Gpper .1l I %1“%%3"”&’.;;"'1;,&;; """"""
p , UPPOT.ccce-... cecnena- ve sp! SUppOrtS.....ccccen-
Bearing plates, Iower.....ccecececceceerecelOumnnniniiieniiaiecancccococnenns
Case hinges, upper half................ Rlvetod oncaseHd......coeuveumaaan..
%ais;g hinges lower half........ cecnes ...| Riveted to back of ca8@...cccvcceven...
G o2 T . J RN PR R
Hasp B ccenuccnecncacncracanannsn Riveted on caselid.......omeeeeeoinl.
.................................. Riveted oncasefront.....cccvvenen...
Wingnut.....cccviiiciicianeecaenan. Riveted oncase.....cccceecevncennnnn.
Wing-nut pin and washer.............]..... Q0ueceececaeeearencccncancccasascan
‘Wing-nut pin reinforce ..................... do ...................... veeeceaaces
Chain 8ye....ccvccevevnmcannanes PR RN . [ TR, cecscensen
Padlockchaln......cceiveiiniacnansaen Attached tochaineye.....ccccceueen..
Leather-covered wood blocks.. Screwed to inside of c886..ccaucevnn...
inch button head bolts, with nuts. ..| Bolts bracket to shield.............. .
0 1) o J Go with
Bolts with nuts. Secure case to bracket.
0.375 pipes......... On bolts
Springs, sight case... .| Not interchangeable with quadrant-
case springs.
Padlock.............. Fastened to panoramic sight case......
B 2T0) 281 « ORI PN ¢ |« J
Front sight, complete, consisting of—
Front-sight bracket ................c... Rests in socket riveted to cradle.......
BleeVe....cceciiiiiiiiiiiecaiierenann Threaded to bracket.....cccueeueen...
Holder....ccceceeeeunninncennccacanans Supports ring with cross wires...... ..
Rear slght complete, consisting of—
Rear-sight brackset with shank socket..| Fastened by two nuts to bracket sup-
port riveted to cradle. /
Rear-sight shank.......c.cececveanne.. Constitutes the “rear”’ slght ceeeveanan
Shank-socket COVer........ccccvnennann Bolted to shank socket................
Panoramiesight.......cocceeeoaiiiiiaie.. Fitted to rear sight shank.............
Range QUAArant......ccvveeiiiiiiaracnreee]eciaaceacenacacecciccocncccscscnencocane

Wheels, §6-inch, complete, consisting of—
;1‘)1;9 bolts, with nuts and washers.....
) - T,

Felloe rivets and washers.............
Felloe, segments

Location, etc

F 3@&09-].”.

Class.

........................................
.........................................
T T T Y
........................................
........................................
.............
..................

Forced into hub boxes.
Outer flanges of hubs

Carriage bolts......
Carriage-bolt nuts.. .
Hub bands............. Screwed on hub boxes.................
Lock washers..... venanas .| Between hub bands and hub rings....
Hub CapS-coue-eieeecnacnnacaconnacss Onendofhubs........ccovciiaianaaa..
Hub latches with rivets............... Actuate hub-latch plungers...........
Hub-latch Springs......c.ceeeeieeceecafenrureececanareacecsssceccsconcasannsne
Hub-latch plungers....c.c.ceeceean... Lock hub capsin place.......c........
Ollvalves......c.coceecencececancacann- Slideln hubecapS.ceecveececervannnn...
‘Washers (01l valve)..cc.ocieeiaaennrefeereaeiacaaccaccaccccatececsreacaccanncas
Springs (01l VAIVe) ceeeucnemaeenaaei]iiniicecaietascccncancocasncacscsanecas
Wheel fastenings. ......ccecevicencinannn.. Atendsofaxle........ccceveviniacenans
Consisting of—
Wheel-fastening plungers..........|.ccceecececeecccceccccaacccensccecanens
- Wheel-fastening Springs.........o.fecemieiiirinnoereiracaiaiaianennnn.s
UZS e v eeeeenecncanceccasennssssancass|esensansnacnsesessaneensanossamasccasnns

v
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DESCRIPTION OF THE CARRIAGE,
[Plates IX and X.]

The carriage for the 3-inch gun is of the type known as the long-
recoil, in which the gun is permitted a sufficient length of recoil upon
the carriage to render the latter stationary under firing stresses. The
gun is mounted upon a cradle which forms a housing for the recoil-
controlling parts. The cradle rests, and has a small traversing mo-
tion, upon the rocker. The latter is journaled upon the axle and its
rear end is supported by the elevating mechanism, which is seated in
the trail. '

The principal parts of the carriage are the cradle (complete),
trail, elevating gear, traversing mechanism, elevating and traversing
lock, shields, axle seats, ammunition carriers, road brake, and wheels.

CRADLE COMPLETE.

The cradle receives the gun, guides it in recoil, and forms a housing
for the recoil-controlling parts; it consists of a flange steel body bent
to a horseshoe shape, with the upper edges flanged outward and
connected by a top plate riveted on. The flanges are bronze lined,
engage the clips on the gun, and form guides for it in recoil. Riveted
to the bottom of the cradle are four steel forgings, the pintle, trav-
ersing lug, rear clip, and elevating and traversing lock lug. The
pintle fits the pintle socket in the rocker and forms a bearing upon
which the cradle is traversed. In normal position, clips on either
side of the pintle socket engage projections on the cradle pintle,

‘while the cradle rear clip embraces the rear end of the rocker, locking

the two parts together. The cradle is disengaged for dismounting by

‘turning it through an angle of 38°. The traversing lug affords a

point of attachment for the traversing-link pivot. The cradle rear’
clip, in addition to embracing the rear end of the rocker, has a broad
bearing on the latter directly over the point of attachment of the
elevating screw.

To the rear end of the cradle is riveted a steel cradle head, rear,
through which the cylinder moves in recoil and projects for attach-
ment to the recoil lug on the gun. The clearance around the cylinder
in this opening is closed by a felt washer. The front end of the cradle
is closed by the cradle head, front, and retaining ring. The latter
bears against the front end of the cradle body and is held in position
by two swing bolts, one on each side, pivoted to the cradle. The
cradle head has on its outside surface an interrupted collar; the bore
of the retaining ring is finished with a ring correspondingly .inter-
rupted. A bushing in the cradle head, front, allows the piston to
return to its normal position after tightening the piston-rod nut.
The cradle head is assembled in the retaining ring with these inter-

102614—17—=6
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rupted parts interlocking and is held in that position by a hasp. The
cradle-head bushing is bored to take the end of the piston rod, which
passes through and is secured to it by the piston-rod nut. The
retaining ring is so called because it retains the counter-recoil springs
in position in the cradle when the cylinder is removed. The cradle
head and retaining ring are arranged as described above, so that the
head alone or head and ring together may be quickly dismounted to
permit access to the parts within the cradle.

The cradle is strengthened on the inside by two bronze pieces
called “spring-support guides,” placed in the angles of the cradle
and riveted to its sides and to the top plate. These pieces are
finished with grooves, which receive the guide lugs of the spring
support mentioned hereafter, and guide the cylinder in recoil and
counter recoil. To the exterior of the cradle are riveted, on the left
side, sight-bracket supports for the front and rear sights and fasten-
ings for the shoulder guard; on the right side, a range-quadrant
fastening, a firing-shaft bearing in carriages Nos. 1 to 168, and a
recoil-indicator guide. All carriages after No. 168 have the firing-
shaft bracket seat. On some of the repaired carriages the firing
handle bracket seat is an integral part of the cradle head, rear. All
of these parts, with others which are riveted to the cradle, are con-
sidered integral parts thereof and are included in the designation of
“ one cradle complete.”

The recoil-controlling parts of the carriage (Pl. XI) include the
cylinder, piston, counter-recoil buffer, and counter-recoil springs:

The cylinder-lies inside of the cradle and is surrounded by the
counter-recoil springs. It is a steel tube 72.25 inches long and
2.95 inches outside diameter. Its rear end is closed by a steel cyl-

“inder end which is screwed and pinned in place, and is not to be
removed in service. The cylinder end is bored through and tapped
to take the cylinder-end stud, which projects to the rear through
the recoil lug on the gun, to which it is secured by a nut. The rear
end of the cylinder-end stud is bored and tapped to permit the
attachment of the spring compressor. When assembled to the cyl-
inder, the cylinder-end stud is prevented from unscrewing by a
small screw tapped into the cylinder end. When the cylinder is
assembled to the recoil lug on the gun, a small pin projects from the
front face of the lug into one of five shallow holes bored for the
purpose in the rear face of the cylinder and prevents the latter from
turning.

The front end of the cylinder-end stud is reduced in size and pro-
jects 1.875 inches into the cylinder. To this projection is screwed and
pinned the counter-recoil buffer, a tapered bronze rod, Whlch fits

_ with small clearance into the piston-rod bore.
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The front end of the cylinder is closed by a cylinder head screwed
into the cylinder to make an oil-tight joint. It should be lashed to
the cylinder with copper wire to prevent unscrewing. It is packed
with five rings of hydraulic waterproof packing, held by a bronze
gland. On the exterior of the front end of the cylinder is a flange
which forms a shoulder against which the spring support bears. The
cylinder should be held by a wrench on the notches of this flange in
assembling or removing the cylinder head. /¢ should never be clamped
tn @ vise. A small hole through the cylinder head is provided for the
purpose of draining the cylinder for cleaning. It is closed by means
of the drain plug.

The interior of the cyhnder is cylindrical. Three longitudinal ribs
or throttling bars of uniform width but varying height extend from
the rear end to within 19 inches from the front end. Notches cut in
the piston head form ports for the passage of the liquid from one
side of the piston to the other. The height of the throttling bars
along the cylinder is calculated so as to make the resistance which
the liquid offers, plus the resistance of the springs, constant and
such that the recoil will be checked at the desired point.

The piston rod is of steel, and is provided with a bronze head,
screwed against a-shoulder at the rear end. The head has three
notches cut in its perimeter, which fit over the throttling-bar pro-
jections on the cylinder walls. The rear end of the piston is bored
out to take the counter-recoil buffer. In counter recoil the oil in
this bore can escape only by a small clearance. In this way the
return of the gun into battery is so eased and regulated that very
little shock and consequent derangement of the aim of the piece
occurs. The forward end of the rod is also hollow. Near the rear
end of this bore three radial holes connect with the interior of the
cylinder. The front end of this bore is closed by a filling plug. The
piston rod is secured at its front end to the cradle head. A shoulder
on the former bears against the cradle-head bushing, while the piston-
rod nut is screwed on the rod against the outer face of the head, thus
holding the rod against movement in either direction.

The counter-recoil springs are assembled in the cradle around
the cylinder. Each spring is made from a rectangular steel bar
coiled on edge. The spring column of each carriage consists of three
of these coils placed end to end around the cylinder and bearing in
front against the spring support, in rear against the rear end of the
cradle.

Issued in place of flat counter-recoil springs:

Three outer counter-recoil springs.

Three inner counter-recoil springs.
Two bronze separators,

Each spring is made from a square steel bar.
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The separators should be assembled between the coils of the springs
as indicated on plate. They should be used whenever any of the new
outer and inner springs are used, but not between two sections of the
old flat springs. In case one flat section spring is to be replaced,
the springs should be assembled in the following order beginning at
the rear end of the cradle: One outer and one inner spring, one sepa-
rator, followed by two flat sections. In case two flat section springs
are to be replaced, the springs should be assembled in the following
order beginning at the rear end of the cradle: One outer and one
Inner spring, one separator ; one outer and one inner spring, one sepa-
rator, and one flat section spring. :

The spring support is a steel ring, which fits over the cylinder and
bears against the shoulder at its front end. It has guide lugs which
run in grooves in the spring-support guides of the cradle. By this
arrangement, in addition to taking the spring pressure, the support
affords a centering bearing for the front end of the c¢ylinder and pre-
alignment of the piston rod and cylinder as the latter recoils with
the gun. When the cylinder is removed, the spring support is
held in place by the cradle retaining ring. The spring column
is assembled under an initial compression of 750 pounds, sufficient
to return the gun to battery at 15° elevation. '

ACTION OF MECHANISM DURING RECOIL.

The action of the carriage when the gun is fired is as follows:
The gun moves to the rear 45 inches on the cradle, carrying with
it the cylinder and compressing the counter-recoil springs. The
piston rod is attached to a nonrecoiling part of the carriage, so
that as the cylinder moves to the rear the oil in it must pass from
one side of the piston to the other. The energy of recoil of the
gun is absorbed by the resistance which the oil offers to being forced
through small openings past the piston and by the resistance of
the counter-recoil springs. The energy stored up by the springs
returns the gun to its firing position. This return movement is
eased and regulated by the counter-recoil buffer. The piston-rod
pull and spring resistance are transmitted to the carriage, but owing
to its weight and the resistance opposed to the trail spade by the
earth the carriage remains stationary.

The length of recoil of the gun upon the carriage is registered
by the recoil indicator, a simple friction slide working in the recoil-
indicator guide, which is riveted to the right side of the cradle in
a convenient. position for observation. The slide is actuated by the
recoil-indicator throw, attached to one of the recoil-indicator throw
hinges on the dust guard, which moves in recoil with the gun. For
carriages after No. 168 the forward hinge is used. For carriages
No. 1 to No. 168, inclusive, the rear hinge is used. The length of




71

recoil is read from a scale on the guide, the least reading being
0.25 inch. ‘

The gun may be fired by a lanyard attached directly to the trigger
of the breech mechanism, but should habitually be fired by the
firing handle on the cradle. The arrangement on carriages Nos. 1
to 168 for this purpose is as follows: A firing-shaft bearing bracket
is riveted to the right side of the cradle near its rear end. The fir-
ing handle is mounted upon a bronze firing shaft seated in this
bearing. The rear end of the firing shaft is squared and projects
into the squared hole of the trigger-arm sleeve seated in the recoil
lug of the gun. Pulling the firing handle turns the shaft and sleeve
and fires the gun, as described heretofore in connection with the
breech mechanism. When released the spring and plunger in the
handle returns it to firing position.

For carriages after No. 168 the arrangement is as follows: A firing-
handle bracket seat is riveted to the right side of the cradle near
its rear end. On some of the carriages the firing-handle bracket
seat is an integral part of the cradle head, rear. The firing handle
is mounted upon a steel firing shaft seated in a firing-handle bracket,
the whole being held by two studs on the bracket seat. The rear
end of the firing shaft is squared and projects into the squared hole
of the pallet shank seated in the recoil lug of the gun. Pulling the
firing handle turns the shaft and shaft trip collar till the head of
plunger hits the adjusting screw, which forces the plunger and the
latch upward and releases the trip latch from the trip collar. The
shaft-return spring returns the shaft to firing position; the handle-
return spring returns the handle to its normal position. The firing
handle is of the folding type and has a projection which seats in a
slot in the handle bracket. Care should be taken in assembling the
handle and shaft-return springs, which are wound right and left
hand. The shaft-return spring is left hand and is assembled in the
rear of the bracket with the short end of thé spring in the lower
slot of the bracket. The handle-return spring is right hand and
is assembled in the front of the bracket with its short end in the
top slot of the bracket.

TRAIL,

The trail consists of two steel flasks of channel section with the
flanges turned inward, tied together by transoms and plates, as de-
scribed below. To the front end of each flask is riveted a forged-
steel axle bearing, split so as to be slipped over and secured to the
axle by clamping bolts. Near the forward end, riveted to the flasks,
are the front and rear elevating-gear transoms. Between these two
transoms, bolted to and supported by them, are two elevating-gear
transoms (middle) which form a seat for the elevating gear.
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~ In rear of the elevating-gear transoms are the front and rear tool-
box transoms. Between these the trail is provided with a bottom, to
form a tool box, which is closed by a hinged lid secured by a spring-
handle catch. The portion of the trail between the rear end of the
tool box and the wheel-guard transom is formed into a box for the
transportation of the rear-sight shank. This rear-sight box is fitted
with suitable packing to hold the sight shank in place, and has a
lid arranged to be secured in closed position by the tool-box lid and
fastening. A padlock, attached by a chain to the left flask, serves to
lock both boxes.

The portion of the trail in rear of the sight-box lid is closed by a
top plate, riveted on. The flasks at the points of contact of the
limber wheels when making short turns are protected by small plates
called wheel guards, and are strengthened by the wheel-guard tran-
som. The rear ends of the flasks are flanged outward to give a firm
bearing and support to the spade in which the trail terminates.

The spade consists of a piece of flange steel placed crosswise of the
flasks and riveted to their flanged ends. Its ends are supported and
_ stiffened by being turned back at right angles to its bearing surface
and riveted to the float plate. The latter is also riveted to the upper
flanges of the flasks. The wings of the float project on either side
of the spade to give sufficient bearing to prevent the end of the trail
from burying itself in the ground. A hardened-steel spade edge is
riveted to the lower edge of the spade.

A lunette bracket and a handspike fulcrum are riveted on the float.
The lunette is a steel ring with a stout shank, which passes through
a lug in the bracket and is secured in place by a nut, being thus at-
tached so as to be easily replaced when worn.

The handspike is of the folding type. When not in use it is turned
over on the trail and held by a spring fastening riveted to the top
plate. Two trail handles are riveted to the upper side of the float.

Two seats for cannoneers serving the piece are rigidly attached to
" the trail, one upon each side. in a convenient position.

Attachments for carrying the sponge and rammer are provided on
the right flask. On the later carriages the sponge and rammer fasten-
ings are placed so that the sponge end is toward the rear.

A name plate giving the number, name of carriage, model, name
of manufacturer, year of completion, and initials of inspector, is
riveted to the tool-box top plate. In all reports and correspondeme
the carriage should be designated by the number and model given on

the name plate.

ELEVATING GEAR.

The elevating gear (P1. XII) is of the double-screw type, and con-
sists of an inner and outer elevating screw,an elevating-gear bracket,
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an elevating bevel gear, two elevating bevel pinions, and two ele-
vating crank shafts. The inner elevating screw is a steel screw,
threaded with a right-hand thread. It is attached at its upper end
by the elevating pin to the rear end of the rocker. The outer ele-
vating screw is of bronze and is threaded on the exterior with a left-
hand thread, while the bore i$ threaded with a right-hand thread to
take the inner elevating screw. On the exterior are also cut two
longitudinal keyways, in which the keys of the bevel gear work.

The elevating-gear bracket is bored out and threaded to take the
outer elevating screw, and is provided with two trunnions which rest
in bearings in the elevating-gear middle transoms of the trail. These
trunnions are bored and bushed to form bearings for the elevating
crank shufts, of which there are two, one on each side of the trail.
A steel pinion is pinned and keyed on the inner end of each crank
'shaft and meshes with a bronze bevel gear mounted on the outer
elevating screw in a seat slotted through the gear bracket. The bore
of the bevel gear is finished with two steel keys which fit into the
keyways in the outer screw. This arrangement causes the outer
screw to rotate with the bevel gear and at the same time permits it to -
move longitudinally through the bevel gear.

As will be seen from Plate X1II, the revolution of the crank han-
dles rotates the pinions and through them the bevel gear. The
outer screw turns with the latter and moves up or down in the
elevating-gear bracket according to the direction of rotation. The
inner screw is prevented from rotating by its attachment to the
rocker, and on account of the direction of its threads moves into or
out of the outer screw as the latter is screwed into or out of the gear
bracket. An elevating-screw cover is attached by spring clips to the
lower end of the bracket to exclude dust from below. In travel-
ing the elevating gear should be run to the position of maximum
elevation to house the screws in the elevating-gear bracket. In this
position, when properly assembled, the top of the outer screw and
the end of the threaded portion of the inner screw are flush with the
face of the gear bracket. The mechanism is designed to give a maxi-
mum elevation of 15° and a maximum depression of 5°.

The rocker is the intermediate part between the upper carriage, or
cradle, and the lower carriage, or trail. It forms a platform upon
which the cradle is moved in azimuth, and moves with the cradle rel-
atively to other parts of the carriage in elevation. It is built up of an
angle, formed into shape, to which three steel forgings—the pintle
socket, fraversing-gear case, and traversing -plate—are riveted.
Its front end is supported by the portion of the axle between the
flasks; it isassembled by inserting the axle through two bronze-bushed
holes in the pintle socket when the trail is assembled on the axle.
The upper portion of the pintle socket is formed into a bronze-lined
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socket and bearing surface for the cradle pintle, and is provided
with two clips to take corresponding parts of the latter. The rear
end of the rocker terminates in the traversing plate, bronze lined to
form a bearing for the cradle rear clip. The lower side of the trav-
ersing plate is finished to take the head .of the elevating screw, to
which it is secured by the elevating pin. The traversing-gear case,
which forms a housing for the traversing mechanism, is riveted to
the rocker angle in front of the traversing plate. "

TRAVERSING MECHANISM.

The traversing mechanism (Pl. XIIT) consists of a shaft, cilled
the traversing shaft, mounted in bearings in the traversing-gear case,
and a traversing nut moving longitudinally on the shaft, but re-
strained from turning with it by its bearings in the gear case. A
cylindrical lug on top of the nut fits in a hole in a bronze traversing
link, the right end- of which is pivoted by the traversing-link pivot
to the traversing lug on the under side of the cradle., This pivot is
secured to the cradle-traversing lug by a nut and split pin. The left
bearing of the traversing shaft is split for the purpose of assembling
and rests between two collars on the shaft. The bearing with the
shaft in place is slipped into its seat in the gear case, where it is held
in position by two pins.

For new work and repairs.—The traversing-shaft bearing is made
in one piece. One of the collars on the shaft has been removed, in
order that the bearing may be slipped in position on the shaft. The
shaft is threaded to take a traversing-shaft adjusting nut. Two
(special) taper pins hold the bearing in position. 7

The traversing shaft extends to the left of the rocker and termi-
nates in a traversing handwheel. When the handwheel is turned
. the screw threads of the shaft compel the nut to move along it,
since the nut is prevented from rotating by its bearings in the gear
case, and longitudinal motion of the shaft is prevented by its left
bearing. The motion of the nut is communicated through the link
to the cradle; the amount of motion thus provided for is 140 mils,
70 on each side of the axis of the carriage. An azimuth scale riveted
to the rocker and a pointer attached to the cradle show the position
of the gun in azimuth; the scale is graduated to a least reading of
5 mils. '

ELEVATING AND TRAVERSING LOCK.

To relieve the pointing mechanism from all strains in traveling, an
elevating and traversing lock is provided, by which the cradle may
be securely locked to the trail. This lock consists of a stout hook
hinged to the rear elevating-gear transom in such a position as to
engage the elevating and traversing lock lug riveted to the under
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side of the cradle at its rear end. The hook is arranged to be held
in either the locked or unlocked position by a steel spring.

- THE SHIELDS.

The shield for the protection of the crew is an armor plate, 0.15
inch thick, made in three parts—the apron, the main shield, and the
top shield. These shield plates were originally made 0.2 inch thick,
and in order that the new shields may be interchangeable with the .
older ones, four bracket-fastening filler pieces and four apron-hinge
filler- pieces, each 0.05 inch thick, are provided with the new shield
for all carriages to which they may be fitted.

The apron is hinged under the axle and reaches to within 5 inches

of the ground. For traveling it is swung up under the ammunition-
carrier tubes and is held by two apron latches, which are attached to
brackets riveted to the tubes. The main shield is rigidly attached by
bolts to the bracket fastenings and to lugs on the trail-axle bearings,
and is braced by two shield braces reaching from its upper corners
to the ammunition-carrier tubes. It has two wing nuts for securing
the top shield when folded down, and has a sighting port and a gun
port. The latter is made a minimum port and the shield is stiffened
by a hood riveted to its front face. The main shield reaches from
the axle to 4 inches below the tops of the wheels.
. The top shield is hinged to the main shield, has a panoramic
sight port and is provided with two fastenings which secure it in
either the raised or folded position. The upper edge of the top shield
is 62 inches from the ground, sufficient to afford protection from long-
range or high-angle fire to cannoneers on the trail seats.

The panoramic and open sight ports are provided with shutters,
hinged to the main shield. The open sight port shutter has a sup-
port which bears upon the main shield and holds the shutter in an
open position. The shutter of the panoramic sight port, when open,
rests upon the open sight port shutter. When closed the panoramic
sight port shutter is held in position by a latch.

For the protection of the cannoneer sighfing the gun ‘a shoulder
guard is attached to the left side of the cradle at the rear end. The
fastenings for the guard are riveted to the cradle, but the guard
itself is detachable and is secured in place by a steel pin.

A sheet-steel box, with leather-lined packing blocks called the
“ panoramic-sight case,” attached to the rear face (left side) of the
main shield, provides a place for the panoramic sight in traveling.
This box has a hinged lid, secured by a hasp and wing nut, and is
provided with the usual padlock with chain for locking the box. The
sight-case bracket is fastened to the shield by five bolts. The
sight case is supported between springs compressed between sup-
ports on the bracket and held in place by bolts acting as spring rods.
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The mounting is thus such that the sight is well protected from in-
jury due to shocks and jars.

A similar case, called the range quadrant case, is attached to the
right side of the main shield by means similar to those just described
and is provided for the safe transportation of the range quadrant.

A sheet-steel dust guard, assembled on the cradle between the
locking hoop and clip of the gun, covers and protects the guide rails
. from dust and dirt. The dust guard is fitted at its forward end with
a bristle brush and felt wiper, which sweep the upper surface of the
cradle at each stroke of recoil and counter recoil.

All working and bearing surfaces of the carriage require oiling;
those not directly accessible for this purpose are provided with oil
holes closed by spring covers or handy oilers.

AXLE SEATS.

Each axle seat and each pair of ammunition-carrier tubes is sup-
ported by two steel bracket fastenings, which are secured upon the
axle by bolts and are prevented from turning by the axle keys. A
steel plate, called a “tube-support plate,” perforated with two
flanged holes, is bolted to these bracket fastenings. Two plate
angles are riveted to the tube-support plate in order to make it more
rigid.- Two 4-inch steel tubes are riveted to the flanges of these
holes and project to the front, where their ends are riveted to a
brake-beam tube and fashioned to form a foot rest for the cannoneers.
This brake-beam tube is fitted to form fulerum and guide bearings
for the road brake beams. The forward ends of the ammunition
carriers are braced by tie-rods from the lower side of the axle bracket
fastenings and by a shield brace to the shield and the upper ends of
the seat arm and seat-arm support.

An apron-latch bracket is located between each pair of ammunition
tubes and firmly riveted to them. The apron-latch body is pivoted
on a block bolted to this bracket; the lower end of the latch body is
formed into a hook which engages a latch staple riveted to the apron
shield and holds the latter in its traveling position. To prevent acci-
dental disengagement of the hook from the staple, the opening of the
hook is closed by a plunger seated in the latch body and pressed
outward into action by a coiled spring. An apron-latch lever is
provided for withdrawing the plunger from the hook opening when
it is desired to disengage the hook from the staple.

The axle seats, formed of flange steel, are bolted at the rear to the
tube-support plate; at the front it is supported by the seat support,
the two ends of which are bent back and bolted to the axle bracket
fastening. Each seat is provided with a wheel guard, formed of two
small steel tubes, called the “seat arm” and “seat-arm support,”
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and of a sheet-steel piece, called the “ seat-arm guard,” secured to the
seat arm and the shield brace. The top shield, folded down for
traveling, serves as a back rest for the cannoneers on the axle seats.

AMMUNITION CARRIERS.

The ammunition carrier tubes project to the rear over the axle and
under the seat, and are fitted inside with bearings to take each a
round of ammunition. Their rear ends are closed by a hinged cover
secured by a spring latch.

ROAD BRAKE.

The brake beams are pivoted on fulcrum pins in bearings in the -
brake-beam tubes at the front ends of the ammunition carriers.
Cast-iron brake shoes are attached by tap bolts to the outer ends of
the beams. To their inner ends are pinned brake rod ends, into
which the brake rods are screwed. The brake-rod spring slips over
the rear end of the brake rod and abuts against a shoulder upon
it. The spring is covered by a tube called the “spring cover,” in- .
closed at each end by bronze pieces, called the “spring-cover head ”
and “spring-cover end.” The spring is compressed between the
spring-cover end and the shoulder on the brake rod, while the rod
is arranged to have a short longitudinal movement against the pres-
sure of the spring. The spring-cover ends are pinned to cranks
on squared ends of the brake shaft, which is mounted in lugs project-
ing to the front from the trail axle bearings. The brake lever (which
serves as the crank at the right end of the shaft) is double, one arm
projecting to the rear through a slot in the main shield, while the
other is conveniently placed for use from the right axle seat. When
the brakes are set, the lever is held by engaging in the teeth of the
rack on the brake segment. The latter is a flange steel piece, with a
flange in which are riveted two hardened tool-steel racks, riveted to
a brake segment bracket, which is clamped and keyed to the axle.
The levers are made of spring steel. Adjustment to compensate
for wear of the brake shoes is provided for by the distance which
the brake rods are screwed into the brake rod ends. The tension of
the brake rod spring is regulated by screwing the spring-cover end
into or out of the spring cover, thus shortening or lengthening the
spring space in the cover. The brake is to be used as a firing as well
as a road brake.

THE WHEELS,

The wheels are a modified form of the Archibald pattern, 56 inches
in diameter, with 3-inch tires. The hub consists of a forged steel
hub box and hub ring assembled with eight carriage bolts through the
flanges and with a bronze hub cap screwed on the outer end of the
hub box. The hub band is screwed on the hub box. A lock washer
is placed between the hub ring and the hub band. preventing the
latter from unscrewing. The hub band should be screwed up as

102614—17—-7
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tightly as possible with the wrench and finally forced by striking
the end of the wrench with a wooden block or mallet. The bronze
hub cap is screwed on the hub box and is locked with the hub-latch
plunger, which is withdrawn and held in ¢he disengaged position by
the hub latch when the hub cap is to be unscrewed. Assembled to
the hub cap and projecting into the axle arm is an oil valve, through
which the wheel is oiled without removal. The hub box is fitted
with a bronze liner, forced into place. The liners are removable.
The tire is shrunk on and secured to the felloe by eight tire bolts.

The wheel fastening consists of a bronze yoke fitting in the outer
end of the axle arm and is accessible when the hub cap is removed.

‘The axle is hollow and forged from a single piece of steel ; the keys,
solid with the axle, hold the axle bearing, bracket fastenings, and
segment bracket in their places.

The axle arms make an angle of 1° 11.5” with the axle. This brings
the lowest spoke of each wheel vertical.

DISMOUNTING AND ASSEMBLING GUN AND CARRIAGE.

To remove the recoil indicator—The ends of the clips of the recoil-
indicator guide are bent down to form stops to hold the indicator
in place. To remove the indicator, these parts are opened up suffi-
ciently to permit sliding the indicator out of the guide. When the
indicator is assembled, these clips should always be closed down to
prevent its loss.

To dismount the gun.—Remove the recoil-indicator throw, unscrew
the cylinder-end stud nut, and shove the gun to the rear until the
clips are free from the guides.

To mount the gun.—Shove the piece from the rear over the cradle
guides with the clips engaging the guides. Assemble the cylinder-
end stud nut, taking care that the lockmg stud on the recoil lug
enters one of the recesses provided for it in the end of the cylinder.
Assemble the recoil-indicator throw. The dust guard should be
assembled with the gun.

In moving the gun on or off of the cradle particular care must be
taken to support the breech end so that the gun clips remain in line
with the gun slides. The firing shaft is also quite liable to injury
during this maneuver, and care should be taken to prevent its being
struck by the muzzle of the gun or by implements in the hands of
the cannoneers. The cradle should be placed at the desired elevation
and azimuth before beginning either of these maneuvers and not
changed during its progress, since the working of either the elevating
or traversing mechanisms when the gun is only part way in battery
brings an excessive and unnecessary strain and wear upon those
parts.

To dismount the cylinder—Bring the gun to approximately zero
degrees elevation ; unscrew the cylinder-end stud nut and the piston-
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rod nut; remove the cradle head front. The cylinder is now free and
may be pulled out to the front.

To assemble the cylinder—The springs and retaining ring bemg
in assembled position, shove the cylinder (turned so that the drain
plug in cylinder head comes on top) into its seat from the front,
with the projecting stud on the recoil lug of the gun entering one of
the recesses provided for it in the cylinder end; assemble the cradle
head; screw in place the piston-rod nut and cylinder-end stud nut.

Be sure that the projecting stud on the gun enters one of the holes:
for it in the cylinder end before screwing the cylinder-end stud nut
up all the way.

To dismount the springs—Bring the gun to approximately zero
degrees elevation ; unscrew the cylinder-end stud nut and the piston-
rod nut; shove the gun about 1 inch from battery; attach the sleeve
end of the spring compressor—to the cylinder-end stud and put
sufficient strain on the compressor to relieve the retaining ring from
spring pressure; then remove retaining ring (and cradle head) by
loosening and swinging aside the retaining-ring bolts; ease off on the
spring compressor until the springs are free.

T o assemble the double counter-recoil springs.—With the cradle at
maximum elevation and the trail horizontal, place one outer and one
inner spring in the cradle until the front ends are about 2 inches in;
set up a separator agamst the forward end of these sections and
enter the second outer and inner springs, keeping the separator
upheld between the sections; similarly when the outer end of the
second section is 2 inches inside the cradle set up the second sepa-
rator ; place the third outer and inner sections on the recoil cylinder.
Screw the spring centering tool onto the cylinder-end stud, the small
end pointing rearward ; pass the sleeve end of the spring compressor
through the gun lug and the inner springs and attach it to the cylin-
der-end stud. Enter the rear end of the cylinder in the spring at the
front end of the cradle and push the cylinder back until the springs
are at free height, keeping the spring compressor taut. Attach the
block and fall carried in the battery .wagon to the spade of the car-
riage or to some improvised support and connect it to the spring
compressor; put sufficient strain on the spring compressor to bring
the spring column to its assembled height.

As the spring column approaches its assembled height the spring
support must be turned so that its guide lugs properly enter in the
spring-support guide grooves in the cradle; assemble the retaining
ring, disconnect the spring compressor and the spring centering tool
from the cylinder-end stud; push the gun back into battery and
assemble the cylinder-end stud nut. When the retaining ring is
assembled the nuts for the retaining ring bolts should be screwed up
until they just come into contact with the retaining ring. If these
nuts are screwed up too tight they will deform the retaining ring,
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with the result that it becomes difficult to assemble and dismount
the cradle head. A wrench is provided for turning the spring sup-
port to its proper position.

To assemble the single counter-recoil spring.—The same method is
followed except that no separators are used. The spring compressor
is provided with a second -eye at its large end which may be used in
case the sleeve end should become broken; in case this end is used,
however, it will be necessary to pass the compressor through the
cradle from front to rear, through the gun lug. For disconnecting
the compressor the method used is identical to that previously
described.

The cylinder-end stud nut should never be removed when the gun is
at an elevation, and the gun should not be elevated when the cylinder-
end stud nut is not in place. To prevent the cylinder-end stud from
rotating a screw for the cylinder end is provided. 7'Ais screw for the
cylinder end must be removed before attempting to unscrew the cyl-
inder-end stud.

The springs are assembled under an initial load of over 750 pounds;
" a pull of more than 750 pounds must therefore be exerted upon the
spring compressor in assembling them. This can be done by passing
a handspike through the loop at the rear end of the compresser and
making use of the services of the entire gun crew, or the block and
tackle may be used as described above. To avoid the possibility of
injury to the gun crew in compressing or releasing the springs, all
should be required to keep arms and bodies away from the front of
the spring column during these operations.
~ To fill the recoil cylinder—If the cylinder is not completely filled,

loss of stability will occur and higher stresses than normal wdl be de-
veloped in the carriage,; for this reason the cylinder should be filled
with the greatest care; & commissioned officer should himself verify
that the cylinder i3 full and that no air is left in it, with the excep-
tion of the void noted below. The easiest way to fill the cylinder is
when it is disassembled from the carriage. If assembled to the car-
riage bring the gun to its maximum elevation and remove both filling
and drain plugs. It is necessary that the drain-plug hole should be
located on top of the cylinder. Fill through the hole in the piston
rod. Allow a few minutes for the air to escape and the oil to setile.
Reflll and repeat two or three times. When satisfied that the cylin-
der s entirely full of oil, insert both plugs, and depress the gun to its
maximum depression. After a few minutes elevate again to maxi-
mum elevation and unscrew both plugs. Now refill as described

above. W hen entirely full allow not more than 2 cubic inches (about

one-fourth of a gill) of the oil to escape; insert both plugs and lash
them with copper wire.

It may happen that after firing a few rounds the gun will not re-
turn to battery. This may be due to, first, weakness of 'springs;
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second, stuffing-box gland being screwed up too tightly; or, third,
the oil having expanded, due to heat.

In either case the cause must be ascertained and remedied ; if due
to expansion of oil it is proven by the fact that the gun can not be
pushed into battery by force exerted on the breech of the gun. In
that case elevate the gun to its maximum elevation and remove the
filling plug. The oil will now escape, permitting the gun to return
to battery.

About 9 pints of oil are required for filling the recoil cylinder.
Hydroline oil of a specifie gravity of 0.85 is furnished by the Ord-
nance Department for use in these cylinders; it is characterized by
its low freezing point and by its noncorrosive action on metals. The
oil used in the cylinder should be clean and free from grit and dirt;
to insure this it should be strained through a clean piece of linen or
muslin before using. In emergencies water may be used in the cyl-
inder. This should be done only when absolutely mecessary, and
never in freezing weather, and as soon as practicable the cylinder
should be emptied, cleaned, and thoroughly dried and filled with
hydroline odl.

To pack the stuffing box.—The stuffing box is packed with five
rings of Garlock’s hydraulic waterproof packing, 0.25 inch square.
The packing is issued cut into rings of such size that the ends meet
around the piston rod. The latter being assembled, each ring,
placed so as to break joints with preceding one, is forced in succes-
sion into its seat by a packing tool of copper or hard wood, one end
of which is shaped like a carpenter’s gouge and the other end forms
a handle strong enough to stand light taps from a hammer. Such
a tool may be readily improvised by the battery artificer. After the
five rings are firmly seated in the box, screw the gland down on the
packing.

In assembling the gland be sure that at least four of its threads
are engaged with the threads of the cylinder head; otherwise the
threads of the gland may be stripped in firing. With new packing
it may be found difficult to insert more than four rings and secure
sufficient engagement of the gland. In such a case the box should
be packed with four rings and the piece fired a few rounds, after
which the fifth ring should be inserted.

Admtment of the gland—The adjustment of the gland will
require the exercise of some judgment. If screwed up too tight,
the frictional resistance of the packing on the piston rod will be so
much increased that the counter-recoil springs may fail to return the
gun to battery, especially at high angles of elevation. /¢ should be
screwed up just tight enough to prevent the leakage of oil through
the stuffing box. Ordinarily this can be done by hand, but in cases
where band power is not sufficient the wrench provided for the pur-
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pose should be used. When its proper adjustment is determined, the
gland should be lashed with copper wire to prevent it from screwing
up or unscrewing.

To remove the piston rod—Unscrew the gland sufficiently to
release the pressure of the packing upon the rod ; unscrew and remove
the cylinder head. The rod may then be withdrawn from the cylin-
der. In dismounting and assembling the cylinder head (and also the
cylinder-end stud), the cylinder should be held from turning by a
spanner applied to the head retainer or flange on the front end of
the cylinder. ¢ should never be clamped in a vise, as its walls are
thin and not intended to withstand such usage.

To remove the counter-recoil buffer—Remove the cylinder-end
stud screw ; unscrew and remove the cylinder-end stud; the counter-
recoil buffer is attached to the latter.

The necessity for dismounting parts of the cylinder will seldom
arise. It should be done only in the presence of a commissioned
officer, who should see that the parts are handled with the greatest
care. In assembling, the parts should be thoroughly cleaned, as
the clearances in the cylinder are very small, and the presence of
small foreign particles may interfere with the proper working of
the assembled parts. The cylinder head should be set up hard with
a wrench and then lashed with copper wire to prevent unscrewing.

T o dismount the traversing mechanism.—Traverse the cradle (muz-
zle end) to its extreme left position; remove the nut which secures
the traversing-link pivot to the cradle lug; remove the traversing-
link pivot from below; turn the link so as to clear the heads of
the traversing shaft-bearing pins and remove these pins; unscrew
the worm shaft from the nut and at the same time withdraw the
shaft with its left bearing from the gear case. Now move the cradle
in azimuth to its extreme right position; slip the link off of the
nut and remove the nut from the gear case. To dismount the left
bearing of the shafts equipped with the adjusting nut and one
piece bearing, all that is necessary is to remove the adjusting nut
and slip the bearing off the shaft. To assemble the traversing mech-
anism, the above operations are reversed. In certain carriages of
earlier manufacture (Nos. 1 to 10 and 19 to 26, inclusive, Rock
Island Arsenal) the foot rest at the front end of the ammunition
tube prevents the cradle from being traversed far enough to the
right to permit the removal of the traversing.link by the method
just given. For such carriages the traversing-link pivot, travers-
ing shaft, and traversing-shaft bearing may be dismounted as stated,
but the right ammunition carrier must be removed from the car-
riage before the cradle can be traversed far enough to permit the
removal of the link.

To dismount the elevating screws—Remove the elevating pin;
unscrew the inner serew by hand ; remove the elevating-screw cover;
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remove the outer screw by screwing it down through the elevating-
gear bracket.

To dismount the pinions and bevel gear.—Remove the taper split
pin in the pinion hub, after which the crank shaft may be withdrawn
and the pinion removed from its seat. The bevel gear may then
be removed by dismounting the screws as above.

T o dismount the elevating-gear bracket.—Free the mechanism from
the rocker by removing the elevating pin; dismount the pinions
and crank shafts as above; remove the eight elevating-gear transom
bolts; the bracket and transoms are then free and may be removed
from the trail.

To assemble the elevating mechanism.—The operations just de-
scribed are reversed. The following should be noted: The pinions
are a close fit on the crank shafts, and especial care should be taken
not to burr the parts in assembling. When properly located, the two
crank-shaft handles balance each other. This condition obtains when
they are simultaneously horizontal and both pointing to the front or
both pointing to the rear. As the outer screw is assembled in the
gear bracket from below, the bevel gear should be put in place with
its key engaging the keyways of the screw. Before attaching the
inner screw to the rocker both screws should be run down to be sure
that the upper ends of the threaded parts of the screws are flush with
the face of the gear bracket. If this condition is not fulfilled the’
mechanism will not give the maximum elevation and depression for
which designed and will not house properly in traveling.
~ To remove the shields—The main shield is freed from the carriage

by removing the bolts which secure it to the bracket fastenings, axle-
bearing lugs, and shield braces. - The apron is detached by removing
the apron-hinge pins.

To remove the apron latch.—Remove the bolt which secures the
apron-latch block to the bracket riveted to the ammunition tubes.
The block, with latch, can then be slipped to the front, clear of the
bracket.

To dismount the cradle—Remove the traversing gear (it will suf-
fice to remove the traversing-link pivot and to remove the handwheel
from the traversing shaft) ; remove the three shield bolts and shield-
brace bolt; slip end of shield brace from tie-rod fastening; raise the
right axle seat (and for carriages of earlier manufacture, as Nos. 1 to
10 and 19 to 26, R. 1. A., the right ammunition carrier) as described
below ; swing the rear end of the cradle 88° to the left, and then lift
it clear of the carriage.

To remove the road brake—The brake rods are dismounted by
removing the brake-rod pins which attach the front ends of the
rods to the brake beams and the rear ends to the brake crank and the
brake lever.
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The brake-beam fulcrum pins are removed by driving them upward
out of their seats; the brake beams are then free and may be removed
from the carriage; the brake shoe is freed from the beam by unscrew-
ing the brake-shoe tap bolts.

The brake crank may be slipped off the left end of the brake shaft
after removal of the split pin. The brake lever is dismounted by
moving the brake shaft a short distance to the left through its bear-
ings; by a continuation of the movement to the left the brake shaft is
removed from the carriage.

" The brake segment is dismounted by removing the segment-bracket
clamping bolt and slipping the bracket off of the axle (the right
ammunition carrier having first been dismounted as described below).

To assemble the road brake.—The operations just described are
reversed. The following should be noted: The brake beams, with
shoes attached, are rights and lefts, and are properly assembled when
the shoe has a full bearing upon the tire. Reversing the shoe upon
the beam changes the combination from a right to a left, or vice
versa. The brake crank when correctly assembled on the brake shaft
is parallel to the crank end of the brake lever. The tension of the
brake rod spring is regulated by removing the split pin, which passes
through the spring cover, and screwing the spring-cover end into
or out of the spring cover. The tension of the spring is increased
by screwing the end into the cover. The length of the brake rod
should be adjusted by screwing the front end of the rod into or out
of the piece attaching the rod to the brake beam.

To adjust the road brake.—The brake rods are disconnected from .

the brake beams. The brake shoes are placed with the clearance
from the tire desired and the brake lever with handles in extreme
forward (released) position. The length of the brake rods should
then be adjusted to correspond. Should test show that one shoe
bears harder on one wheel than the other, the brake rod of the latter
should be lengthened.

T'o remove a hub liner—Remove the wheel from the axle and drive
the liner out by striking with a heavy hammer or sledge upon the
hub-liner driving tool (a bronze tool carried in the forge limber)
placed against the small end of the liner.

To remove a wheei.—First remove the hub cap, then the wheel fas-
tening, and then the wheel.

To remove a hub cap.—First 1lift the hub latch which removes the
hub-latch plunger from the hub band and then unscrew the hub cap
by turning it to the left.

To remove a wheel fastening.—First lift the wheel fastening
plunger until it is clear of the axle and then lift the wheel fastening
off of the axle.

To remove the axle seats and ammunition carriers.—The wheels,
wheel fastenings, and shields having been dismounted, remove one of
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the brake rod pins to free the brake beam; then remove the bracket-
fastening clamp bolts and slip the bracket fastenings, with axle seats
and ammunition tubes attached, off of the axle.

To remove the axle seats—It is sometimes desired to remove the
axle seat without the ammunition carrier, and thus avoid dismount-
ing shields and wheels. This may be done by removing the three"
bolts which hold the rear edge of the seat proper, the two special
bolts which hold seat support in bracket fastening, the bolt at the
upper end of the shield brace, and the tie-rod fastening nut at the
lower end of the shield brace. The seat, with seat support, seat arm,
seat-arm support, seat-arm guard, and shield brace attached, is then
free and may be removed from the carriage.

To dismount the trail and rocker—The wheel, wheel fastening,
shields, axle seat, etc., having been removed as described above,
remove the axle-bearing bolts and slip trail and rocker off the axle.

The parts of this carriage in general are made with sufficient clear-
ance to permit of the assemblage of any part without the use of force.
In assembling them no part should be directly struck with a hammer.
If resort to force is necessary, a piece of wood or copper should
be interposed between the hammer and the part struck. All nuts
are provided with split pins as keepers. The split pin must, of
course, be removed to remove the nut, and when the nut is assembled
the split pin should be inserted and properly opened. Certain parts
are lashed with wire to prevent unscrewing. A spool of copper wire
is provided in the tool box for this purpose. A pair of wire-cutting
pliers is also provided for use in pulling split pins, cutting wire
lashings, etc.

CARE AND CLEANING OF RECOIL CYLINDERS AND OTHER PARTS OF
CARRIAGE.

The carriage must be properly cleaned and cared for to insure its
working correctly. The officers responsible for the efficiency of the
battery should familiarize themselves with the carriage mechanism
and with the foregoing instructions as to the methods of mounting
and dismounting the various parts, and should see that the carriage
is properly handled, cleaned, and cared for. The following general
directions for its care and cleaning are given: _

The recoil cylinder should be emptied and refilled once every three
months, and thoroughly cleaned once every six months, or oftener if
the conditions require it. The cylinder is most readily emptied and
filled when removed from the carriage. For cleaning it is dis-
mounted and the cylinder head, counter recoil buffer, and piston rod
removed, as heretofore described. The interior of the cylinder, the
piston, the counter recoil buffer, and the stuffing box should then be
thoroughly cleaned by the use of cotton waste and coal oil and
wiped dry with cotton waste. The removal of the packing is not
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necessary in cleaning. The cylinder bore should be carefully in-
spected, and if any rust has formed it should be removed with
coal oil, using, if necessary, fine emery cloth. The latter must be
used with great care to prevent any increase in the clearance be-
tween the cylinder and piston. If rubbing, burring, or scoring of
- the parts is noted, the rough spots should be carefully smoothed down
by a skilled workman with a dead-smooth file or with emery cloth,
and the cause of the roughness ascertained and removed. Where
unusual rubbing or scoring has occurred, the facts will be reported to
the officer of the Ordnance Department charged with the duty of
keeping the battery in repair for his information and action.

The parts should be reassembled immediately after cleaning and
inspection, and the cylinder filled with the hydroline oil issued for
that purpose. The piston should be moved back and forth in the
cylinder by hand to make sure that all parts are correctly assembled
and are without interference. The cylinder should then be mounted
in the carriage and the gun pulled from battery by hand and per-
mitted to counter recoil rapidly to insure that all parts are in proper
position for firing. 7'his should never be done, however, unless the
cylinder i8 known to be filled with oil. In reassembling the parts the
condition of the vulcanized-fiber washers between cylinder head and
cylinder and cylinder-end stud and cylinder end should be noted;
they should be replaced whenever necessary to prevent leakage. In
removing and inserting the piston rod care should be taken to keep
it central in the cylinder, so as not to bind, burr, or spring any parts.
T he dismounting and reassembling of the parts of the cylinder should
in every case be supervised by a commissioned officer. Before firing,
an inspection should be made to ascertain that the different parts,
especially the piston rod and cylinder-end stud nuts, are correctly
assembled.

The recoil-cylinder oil should be stored in the closed cans pro-
vided for the purpose, and be carefully protected from dirt, sand, or
water. Oil withdrawn from cylinders and containing any sediment
must not be used again until it has been allowed to settle for not
less than 24 hours. When sediment has thus been permitted to settle,
great care must be taken not to disturb it in removing the oil. To
insure the cleanliness of all cylinder oil it should be strained through
a clean piece of linen or muslin before using.

The exterior of the cylinder should be kept well oiled and free from
rust or dirt, and an inspection made at least once each month to ascer-
tain its condition. Where rust has formed it should be removed with
coal oil and, if necessary, emery cloth. For shipment or storage,
or where the carriage is to stand without firing for extended periods,
the cylinder should be coated with the light slushing oil used for the
bores of guns.
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The counter-recoil springs should be dismounted at least once every
six months and be thoroughly cleaned. All rust should be removed
and the springs well oiled before reassembling. When the springs
are dismounted the interior of the cradle should be cleaned and exam-
ined for defective riveting, missing rivet heads, and scoring. The
condition of the spring-support guides should be noted and all burrs
or scores carefully smoothed off.

The recoil guide rails of the cradle should be kept well lubricated.
Immediately before beginning to fire, they should be oiled through
all the oil holes of the gun and dust guard. Lack of proper lubrica-
tion of these guide rails is the most frequent cause of failure of gun
to return fully into battery. '

The contact surfaces between cradle and rocker should be kept
clean, thoroughly oiled, and free from rust. If indications of rust-
ing, cutting, or scoring of these surfaces appear, the cradle should be
dismounted, the rust removed, and the rough spots smoothed away.

The elevating and traversing mechanisms should be dismounted
at least once every six months for thorough cleaning and overhauling.
They should be kept well oiled and should work easily. If at any
time either mechanism works harder than usual, it should be impme-
diately overhauled and the cause discovered and removed.

In traveling, the cradle should be locked to the trail by means of
the elevating and traversing lock, so as to relieve the pointing
mechanisms of all travel stresses.

The wheels and wheel fastenings should be dismounted period-

ically and the fastenings, hub boxes, axle arms, and axle bore cleaned
and examined. All roughness due to scoring or cutting should be
smoothed off.
. The hollow part of the axle acts as a reservoir for the oil to lubri-
cate the wheel bearings. Experience will show how much oil is
needed, but enough should be used to insure that the oil will pass
through the axle arms to the hub caps.

The nuts on the hub bolts should be tightened monthly during the
first year of service and twice a year thereafter. The ends of the
bolts should be lightly riveted over to prevent the nut from un-
screwing. When the hub bolts are tightened, the hub band should
be screwed up as tightly as possible against the lock washer at the
outer end of the hub ring.

T he importance of strict compliance with these instructions can not
be overestimated. The wooden parts of the wheels are made of
thoroughly seasoned materials, and the hub bolts and bands, when
the wheels are issued, are properly tightened ; but all wood is suscepti-
ble to change with atmospheric conditions, so that the spokes speedily
become loose, and if the wheel is used in this condition it will rapidly
be made unserviceable and may be damaged beyond repair.
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THE 3-INCH GUN LIMBER, MODEL OF 1902.
[Plate XIV.]

WEIGHTS, DIMENSIONS, ETC.

Weight, complete, empty - - — _— ~--pounds_. 964
Weight of tools and equipment ecarried do.... 101
Weight of ammunition carried — do____ 675
Weight, completely equipped and loaded —-Go____ 1,740
Weight of gun, carriage, and limber, completely equipped and with 40
rounds of ammunition -pounds_. 4,260
Rounds of ammunition carried in limber chest number.__ 36
Diameter of wheels - ——_inches__ 56
Width of track - e do____ 60
Free height under limber (and carriage) do 22
Turning angle with carriage degrees.... 80
Turning angle with caisson ; --do 5
NOMENCLATURE OF PARTS.
Property clas-
sification.
No. Name of part. Location, ete.
Class. (Sectton.
21.' Wheols and wheel fastenings.............. Sameasoncarriage..................- '
1 mdd'lé"rdﬂ'(ﬁbﬁﬁdib'v&éi'ﬁ&ii)’.liifllii'iiiéééé&'t'dh'il'e'.'.'.'IZZZZZZZZZIZIIIZIIZI.
1 Poleclamp.......cccoiiiniacienaaanann Riveted to middlerail.................
1 Pole-prop bracket..................... Riveted to pole clamp and middle rail
with limber prop in place
1 Pole-clampbolt....................... In pole clamp
1 Poleclampnut........c.cocevereeneacac]eenaracnaiacaaaas
1 Polepin........... .1 Secures pole in sea
1 Pole-pin reinforce....... ‘| Riveted to lower half of middle rail. ...
1 Polestop-......cceueene. -| Riveted between upper and lower half.
of middle rafl.
2 Separating pieces.........cc.eeeennn.. Riveted to middle rail with side rails. .
1 Doubletree strap........ccceeeveunenn. Riveted to middlerafl.................
1. Doubletree bolt........c.ccaevenennn.. In bolt clamp and doubletree strap....
1, Doubletree nut.......cococieneeiecea]ioeriniiiiiai it iiieiiiiatsaiean
1, 8ide rail (right)... T IRRUALLELLELIIERLER Riveted to axle and middle rail......
o ===
1 Reinforce pll?s%e, front........coea..... Riveted tosiderafl....................
4 Reinforce plates, rear............cocoooofoee.. ' L YN
4 Sleeves............... O P s [ PP
1 [S17:) PP RPN do .................................
1 Pole- ro 2o/ C.) 2 PR . [« e
1| Siderafl (Teff).......ccoveeererracecnnnn.. Riveted to axle and middlerail....... L VI 3
Cons ting of —
1 Reinforce plate, front......cc.......... Riveted tosiderail....................
4 Reinforce plates, rear. d
4 Sleeves.........c..... veeee
1 Step...cceevuenn..
1 Pole-pro; pport.
1 Strap 1 . Rivetod tosiderail, for pole-prop strap.
1 Na.mep te...... ‘| Riveted to middle rail.................
1 | Limber prop.......ccce--... .| Assembled to middle rail by means of
pole-clamp eye.
Consistinﬁ of—
1 Limber-propfoot.......c.c.oocaaee.... Pinned to bottom of prop.............
1 Limber-prop BY8..cuanieraancmnennennn Pinned to top of fpl'op .................
% (1‘; st T Se h;lgroél tto § b ...................
TOP tUDB.... ot veniiiieicecnaaanen. ed to pole by prop eye...........
1 Prog-chain fastening.e..c.coeeenenn.. Riveted o% hain..... p ...............
1 Prop-chain ege ........................ Riveted to prop tube..................
1 | Tie-rod, rear g 1 3 J Brace middle rail from axle...........
1 Txe-rod rear (left).......cooeerianaiaiil]ienns [+ U S PN
2 Tie-rods. fromt....ooicirieniraiiancannas]rasan [ T
1 | Tie-rod clamp 2r1ght) ...................... Onaxlearms........cccoeevenienennnn..
1| Tie-rodclamp (left)....cccvuecicieeracana]ecnnn L T
6| Tierod pIns.....cccveercviiiacnrceanans Fasten ends of tie-rods................
2 | Doubletree rods.............. eeeiacenaean From doubletree toaxle...............
2 | Doubletreerod pins.................c..l. Secure rods to tie-rod clamps...........
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NOMENCLATURE OF PARTS—Continued.

Property clas-
sification.
No. Name of part. Location, ete.
Class. (Section.
1 | Foot rest, co! of—
1 ngle plece L 3 J . Riveved tofoot Te8t. c.cnvrininacannnns \
1 Angle plece ) PN FUPE s |, S PPN !
2 Foot-rest liners...... A P do ............... ceesecceesasesanes !
1 Pick-handle rest, large end
1 Pick-handle rest, smallend........... .
1 Pick ,needleend...............
i ;rick l%wgr wsﬁmp fastener..
op~chain hu;
1 Pro rivet...
1 Ax- e bracket.......cccucnunenn.. ces
1 fastener for shovel handle
1 Pl:ftle th bearing, complete, consisting
1 Pintle.......... ceccessceranenan cecseses Soatedinplntlebearlng ...............
1 Pntlelatoh ... oo . o oeeeoee e npIntle....cieeieiiiiieiiiiiienan...
1 Pintle latch pin with splitpin......... Forms lvot of lateh.. ... 1l
1 Pintlelatch spring.................... Onpintle...ccoveniinaneananinnannnnn.
1 Pintle bearing (ln two parts).......... Rearend of middlerail................
1 Pintlelpring.... ................. -e...| Inpintiebearing...........0.001100 |
5| Pintle veatsr boits with nute.. .11 Sovures] s Bl i 11 |
o nuts......... to erafl........ |
1 Doubletree ......... PP SARALELIL IR L LRI, On doubletr ) ) |
|
1 Doublotreo body with reinforce........ .
1(1) %elpu;ators...i& ............. eesecscsan Riveted togeth ‘
0 96PATALOT . .. coecnecnnninnecann. ve ogether......cccocvvuvunn....
1 Dol:&lo hook zrl t) ................... |
1 Double hook (left)....ccceceeecunenn.. I
1 Doubletree nipple........ccccceeee.... Renewable...........ccocvuiennnnnnn..
1 Nipplenut.......cccceivieicnennnn.. B PP |
i ' Pole ll,ci)mplote, consisting of— I
0l@ DOAY ... ceeeeeenninecasccacacncane]oacsansaccassnasasacascnacas A
1 Poleplug..cceverieniennnnnann... ..| Rivetedinbody................. .
1 Neck-yoke counter stop .| Bearson neck-yoke counter stop . N
1 Neck-yoke counter stop p. .| Riveted inbody....c..ccccco....... '
1 Neck-yoke counter stop............... Hinges on counter stop pin .
1| Neoke T e—— Riveted b oo side of body 122"
1 ~yoke plate............... veted t per side o \ 2P :
1 Neck-yoke stop separator. ............ Insl e of bodp ......................... ; } v 3
1 Neck-yoke sto rivet soparator ..............................................
1|  Poleptn bushing. ool Jorm
1 Butt reinforee. . . ..c.ccivernnenannnnn Riveted to inside of body............. !
-1 An}munltion chest, complete, consisting '
of— .
2 Doorchains.........ccoeeiiienaaan. Attached tochest door................
1 Shot bolt (right)......ccoeeeeueannn... Onchest dOOr......ccvveviniennnnnnn..
1 Shot bolt (left).........c.cveevenannaanonenn 1 (R
1 Shot-bolt bracket (right).............. Riveted todoor..............co.oel..
1 8hot-bolt bracket (left)................0..... 1 .
2 Shot-bolt stops......ccccvvnveennnnnans|enans 4
1 Padlock Fastened tochain.....................
1 ‘ Fastened t0 d0OT. . conumeeennnnnennnn..
1 Riveted to door.........
i Hinged to door........
1 .{ Riveted to top of chest
1 .| Inlock
} On lock bolt. . ... ...,
2 ‘ Riv etod on handrail brackets so as to j
make rights and lefts.
1 l Handrail forward bracket (n%ht) ...... Rivetedonchest.............ooaeao..
1 Handrail forward bracket (left R PO [+ Lo T !
1 Handrail rear bracket (right)..........1..... [« o T U
1 Handrail rear bracket (left)...........[..... L« (o
1 Bucket holder..............cocoao... Riveted to top ofchest, formsseat......
1 Chest rail (n%ht) ...................... Riveted to bottom of chest .............
1 Chestrail (left).......cocoeveimaiaaad.t. (o ¥ TR
8 Washers......ooociiiiiieecannnann.- On chest-rail rivets....................
4 Chest-rail connections................. Riveted tochest.....................u
4 Connection pins........cocoveeevaen... Fit throu Fh side rails and chest—raﬂ
) connect
1 Body, lowerplate.................... N
1 upper plate. o |
4 Door innges male._ Riveted to door......... . |
4 Door hmges, female «ee-.....| Riveted to chest bottom.
4 Door-hinge pins.......ccoceveaiaaa .. Fit in door hinges
1

The components are for the steel pole, which will be issued to replace the wooden pole when the latter
unserviceable and the present supply of wooden poles is exhausted.
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NOMENCLATURE OF PARTS—Continued.

t
Pr. clas-
: cation.
No. Name of part. Location, ete.
Class. |Section.
Ammunition chest, complete, consisting
of—Continued. .
2 goor-chain fasteners ................... : %;veted on ggr .......................
8 phragm angles.....c..coccveiann... » Riveted on hragms..........c....
1 Fillor piece (n ) .................... ' Under shot-boit bracket._..............
1 Filler piece (left) .. .oueeericiaanaaan oot L s
1 Patllockstaple......ccociiaiencnnnna.. y Rivetedtodoor..... .................
1 Chest-front reinforee................... Riveted to chest front
1 Front diaphragm..................... Riveted to chest body.....
1 Miidle diaphragm U PR do...oiiiiiaaa.. eee
1 Rear diaphragm... N P o Lo
2 Diaphragm braces. . ..| Connects front and middle diaphragms
1 Stiflener............... Riveted to chest body.................
1 Chestfront. .. ....cociveniiiiiiininena]onenn L o
1 DOOL. . et iiieitaiaraaaaas Hinged tochestboly.................
1 Doorframe.........ccoeeeeeiianennnnn. Riveted todoor.......................
39 Ammunition-chest connecting pieces..| Connects rear and middle diaphragms.
78 Reinforce pleces....................... Brazed on ammunition-chest connect- I
ing pieces. Iv 3
1 Hatchet-blale bracket................ Rwetel tochest...........cc.ceeenens
1 - Hatchet-handle fastener...............|..... o [ 2
1 Pick pocket, chiselend... . ........._|..... do..e e '
1 Ax-hea{ bracket......... do
1 Shovel-blade bracket.
1 Lantern bracket, consisting of— .
1 Lantern-bracket boly.............|..... do....o.....oln e eaeeiceeeraaaas
1 Lantern-bracket bottom........... Riveteitobody........cooiceeaaaot '
2 Lantern-strap fasteners............[..... o o R
3 Grip-strap fasteners. .................. i Riveteltochest. ... ..................
3 Strap fasteners for paulin strap........ i Rivetel to bucket holder..............
14 Rope-strap fasteners................... Rivetel to chest; 8 are for blanket
* straps.
2 Rope-strap fasteners (special)......... Rivetej tochest.........ccieiiiuannn
1 Strap fastener for AX StrapP..c.c..ciue i it ittt ieaaiesiiisesanasaane '
1 Shovel-handle bracket......... PR Riveted to foot rest and middle rail...'

' DESCRIPTION OF THE 3-INCH GUN LIMBER, MODEL OF 19802,
[Plate XIV.]

The limber is of metal throughout, excepting the spokes and felloes
of the wheels. The principal parts are the wheels, axle, frame,
ammunition chest, pole, doubletree, singletrees, and neck yoke.

The wheels and wheel fastenings are the same as, and interchange-
able with, those used on the carriage. The axle is hollow and is
made of a single piece of forged steel. The axle arms and the grooves
for the wheel fastenings are finished to the same shape and size as
those of the carriage axle. The axle body is provided with lugs, to
which the middle and side rails of the frame are riveted.

The frame consists of a middle and two side rails riveted to the
axle lugs and braced as shown on the drawings. The middle rail is
in the form of a split cylinder, one half passing below and the other
half above the axle. The two halves are united in front to form a
pole seat and in rear to form a seat for the pintle bearing. Two
lugs are provided on the axle near each axle arm. Tie-rods, two in
front and two in rear, are pinned to these lugs and attached to the
front and rear ends of the middle rail. The tie-rods are assembled
under tension and rigidly brace the pole and pintle seat. To the
front end of the middle rail is riveted the pole clamp—a steel collar,
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split on one side ana provided with a clamping bolt for drawing the
two halves of the middle rail firmly about the pole. A seat for the
doubletree is formed on top of the pole clamp; the doubletree bolt
projects up through this seat and through the doubletree; its upper
end is threaded for a nut and braced back to the middle rail by the
doubletree strap. Riveted to the lower side of the clamp is the prop
bracket, which is connected to the prop by the prop eye. When not
in use this prop is swung up under the frame by a chain attached
to its lower end and reaching up through the foot rest and is held
in that position by hooking the free end of the chain over a button
provided for the purpose.

The pintle bearing is of bronze, made in halves and bored out to
take the pintle shank. The two halves of the bearing, with the pintle
_1n its seat, are assembled and held in the rear end of the middle rail
by two pintle-bearing bolts. The pintle has a swiveling motion of
360° upon its shank, but is kept in its normal position by the pintle
spring in the pintle bearing, which bears upon a flattened seat on the
front end of the shank. The lunette is retained upon the pintle
hook by a pintle latch. The latter is pivoted by the pintle-latch
pin upon the end of the pintle horn and is arranged to be held in
either the open or closed position by the pintle-latch spring. The
latch is opened by the lunette in entering it upon the pintle hook,
but must be closed by hand. The spring is peened in its seat, but
may readily be driven out and a new one inserted, if required.

The side rails are of channel shape, divided at the front, one
branch being led forward and secured to the middle rail near the
pole seat, while the other branch is utilized as a foot-rest support.
The foot rest is a perforated steel plate formed to shape and riveted
to the middle and side rails in front of the ammunition chest. The
latter is secured to and supported by the side rails. For this pur-
pose four connection lugs are riveted to and project downward from
two chest rails on the bottom of the chest. The connections fit into
four slots made in the top of the side rails and are held in place by
connection pins passing through both pieces. The rear ends of the
side rails project slightly beyond the chest to form steps for the use

of the cannoneers in mounting. :
" The doubletree and singletrees are formed of flange steel. The
hole in the former for the doubletree bolt is bushed with a bronze
nipple held in place by a steel nut, and may be replaced when worn.
Two doubletree rods reach from the ends of the doubletree to the
tie-rod clamps on the axle to which they are pinned. The neck yoke
1s now made of steel sleeves and rings.

The pole is now made of steel and is prevented from turning in its
seat by a pole pin. To the front end of the pole is riveted a pole
plug and a neck-yoke stop. Just forward of the neck-yoke stop is

102614—17—S8
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the neck-yoke counterstop, which, with its spring, is hinged to the
pole body and works through a slot cut in the under side of the pole.
A pole prop is hinged to the rear end of the pole and when not in use
it is secured by fastenings under the limber frame and the prop-
chain button on the foot rest. |

The ammunition chest is a rectangular steel box built up of sheet
steel, formed to shape and riveted together. The front of the chest
is flanged all around and riveted through the flanges to the body of
the chest. The chest door is hinged at the bottom and swings down-
ward and to the rear to an approximately horizontal position, where
it is held by two door chains. The front of the chest and the door
are strengthened by vertical corrugations pressed into the metal,
those in the chest door serving as shields for the primers of the car-
tridges. The door is held in its closed positioneby a shot bolt at each
of the upper corners and by a chest door lock in the middle. Each
shot bolt slides in a shot-bolt bracket formed of sheet steel and riveted
to the door; the end of the bolt engages in an eye lug projecting from
the body of the chest. The shot bolt on the right is provided with
an eye, by which it may be locked by a spring padlock to a staple
riveted to the door. The padlock is attached by a chain to the lock
staple. The chest door lock at the middle of the door comprises a
hasp hinged to the door and engaging over a cam lug riveted to the
top of the chest. A spring-lock bolt in the hasp automatically secures
the hasp to the cam when the former is thrown into position.

Inside of the chest the cartridges are supported by three vertical
diaphragms, flanged all around and riveted to the body of the chest.
Each of the diaphragms is perforated with 39 flanged holes.

Corresponding holes in the middle and rear diaphragms are con-
nected by conical brass tubes, called connecting pieces, which are
cut away on top to reduce weight. These connecting pieces support
the front end of the cartridge case and enable empty cases to be
carried. The rear end of the connecting piece is turned over the
rear face of the flange of the perforation in the rear diaphragm,
and forms a stop for the rim of the cartridge case. The chest door
closes against the head of the case so that the cartridge is firmly held
in position. Suitable finger clearances are cut in the flange of each
cartridge hole in the rear diaphragm to enable the fingers to get a
good hold on the rim of the case in withdrawing it from the chest.

To the under side and front of the chest are riveted two rails to
which the connections for securing the chest to the frame are fas-
tened. Seats for three cannoneers are provided by a perforated metal
bucket holder, riveted to and slightly raised above the chest top.
The paulin issued with each limber serves as a seat cushion, and is
held in place by three paulin straps suitably fastened. The watering
buckets are carried in suitable compartments provided for them
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between the seat and the chest. At each end of the seat is a handrail
which projects above the top of the chest and is securely riveted to
its ends. To the front of the chest are riveted a bracket for a lan-
tern and fasteners for four picket-rope straps for securing two picket
ropes. (One picket rope is issued for light batteries; two picket
ropes are issued for horse batteries.) Fasteners are also provided
on the front of the chest for three grip straps for the use of the can-
noneers on the chest seat. Brackets for carrying an ax, a shovel,
and pole prop are provided under the limber. The shovel is carried
on the right, the ax on the left side of the middle rail, with handles
to the front. The blade brackets for these implements are riveted
to the bottom of the chest, the handle brackets to foot rest and lim-
ber frame. The pole-prop brackets are attached to the side rails just
in rear of the axle. The pickax rests in brackets on the foot rest
with handle pointing to the right and lying along the rear edge of
the foot rest under the lantern bracket and picket rope. The hatchet
is carried in two brackets riveted to the left end of the chest. All
of these implements are secured in their brackets by leather straps,
which are held by strap fasteners provided for that purpose. With
each limber are issued three oil cans, each of the general form of a
cartridge and of a capacity of approximately two-thirds of a gallon.
They are intended for hydroline, lubricating, and coal oil, and are to
be carried inside the chest in the central vertical row of cartridge
holes. ‘

A name plate is attached to the middle rail of each limber near
the pintle seat, giving number, name of carriage, model, name of
manufacturer, year of completion, and initials of inspector. In all
reports and correspondence the limber should be designated by the
number, name, etc., as given therecon. As repairs to implement at-
tachments and other parts of limbers may from time to time be
required, the parts needed should be referred to by the names given
on the drawings or in the nomenclature of parts herein.

v THE 3-INCH GUN CAISSON, MODEL OF 1902.
[Plates XV and XVI.]
WEIGHTS, DIMENSIONS, ETC.

Weight, empty, without implements and ammunition_________ pounds__ 1,424

Weight of tools and equipment carried - _____________________ do____. 84
Weight of ammunition ecarried_—_ . _______________________ do____ 1,312.5
Weight, complete, equipped and loaded________ ______________ do__-_. 2,820
Weight with limber, completely equipped and with 106 rounds of am-
munition_ ——— e e e e pounds__ 4, 560
Rounds of ammunition earried.. . ________________________ number__ 70
Diameter of wheels_ . ______________ inches_. 56
Width of track_ . _____ do____ 60
Free height under caisson____________________________________ do___. 22.5

. Turning angle_____________ degrees._ 75
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NOMENCLATURE OF PARTS.

Pro&erty clas-
cation.
Name of part. Location, etc. __
Class. [Section.
.................................... Sameason carrlage.........ccovee.n.l)
XVheel fastenings, complete ..................... 0ueeneaenaneaenncancacecaaenancn
Middle-rail angle 8’1 ................... Rwetod toaxleand siderail..........
Middle-railangle (1eft). .. ..cococineiii i @0mieiieiearanararannecneananenacan
Middle-railplate......coeevecinennnnnn.... R1veted to middle-rail angles..........
Siderail (right).....cceveeeeeenennnrnan... Rivoted toaxlelugs.......ccovunnnn...
Siderail (1eft)......ccoeieniiinineees]eeeee@Omireeeaeneeeaansecancasscananan
Fillerplates.........coeeeeeeiiiiiinaaa.. Riveted to side-rail flanges............
Pxnftle with bearing, complete, consisting |
o —
Pintle......coooeiee Sea.ted in pintle bearing............... '
Pintlelateh................... npintle......c........ pecnsecascsanas |
Pintle-latch pin, with split pin Forms pivotoflatch ................. |
Pintle-latch spring.......... Onpintle....c..c.cvcmenicniinnnnnn.. i
- Pintle bearing (in two parts) .| Rear end of middle rail
Pintle spring............ .| In pintle bearing... !
Pintle-spring pin.........ccoiiiiiiiil L @00 it :
Pmtle-beanng bolts with nuts. Becures bearing to middle rail !
Namenplate......c.coceeenen.. Riveted near rear end of side rails
Fuze-setter bracket rod lug.... ..| Riveted toright siderail....... l
Brake channel.............. ..| Fastened to side rails..
Channel supports .| Fasten channel to side rails.
Cross brace........ .. Riveted toside rails........ i
Frame handle (right)...... Front end of side rails
Frame handle (left)..................... ... ... Lo [0 S,
Frame reinforce plate .............. L L R |
Lunette bracket............. ceme S D [+ 0 !
Lunette bracket filler plate................ Under lunette bracket.................
Lunette, withnut........ccooooiaaaa..... Secured in lunette bracket............
Caisson ropz eompleto .................... On front end of siderails..............
Prop eye (n%ﬁt) ....................... Riveted toright tube.................
Propeye(left).......cocvmiueaaaa... Riveted tolefttube.............c.....
Proptubes........ccoeeviiiiiiiiao.... Supportspole........c........oll.
Propfoot....cocoiiieninniniiiannnnn.. Riveted to lower ends of tubes. .......
Fastening pin......................... Through rop eyes ....................
Fastening-pin washernut............. On fastening pin.......cocoemaiani...
Fasteningnut......................... Secures pr to vehxcle ................
Prop-chain clamps.................... Onprop tubes. .....coeeeeeeennnnnn.. v 3
Prop ghalﬁls ............................... Seourg 170302 {1« .
0P hoOK. ... .ovvireciiiiinneiaeenene..l Onchaln. . oueieieaaeariiacacenaann..
Prop-chain button........................ Rweted into lunette bracket..........
Prop-chain guides......................... Riveted to crossbrace.................
Box bottom (right)................. O Riveted to ends of brake charmel ......
Boxbottom (left).....c.ceeeemiii i ]ouo.. do ................................
Brake-box fillers. .........cooioiieiniiii]iei a0t ieeeaaaaaa
Brake-beam guide 211 L 3 B vaeted to brake channel. .. ..........
Brake-beam guide (left)...... ... ... . i i@Oeieei i,
Front-brake brace (right)................. Brake channel to side rails. ...........
Front-brake brace (left)...................01..... £ [
Rear-brake brace Erl 1% N N do .................................
Rear-brakebrace(left)........ccoeioii|aeaic@0m it iiiiiiiineaees
Brake beams .............................. Seated in brake boxes.................
Brakeshoes........ccceceecereenacannnnnn.. On end of brake beams................
Brake-shoe tap bolts (short)............... Secure shoes tobeams.................
Brake-beampinS.......ccoeveninicinannnan. Formpivots....c.eoeiroenecnnnnnnna...
Brakerodends......cociecimennnianann... Connects rods to brake beams.........
Brake r(i%s.1 cesceescesstioiocconecactanaens Connect beams to cranks..............
cluding—
Brakerod springs..................... On brake £+ s - SRR
Brake-Spring Covers.......cecceeverneafereee@0uunnnneeennniericaeenennnnnnnns
Brake-spring-cover heads..............|..... do .................................
Brake-spring-coverends...............|..... s o
Brakerod pins.......cccciiiiiiiianiannn.. Secure rods to beams and cranks......
BrakeCranks......c..ccceeeieiricaniennnns Onbrakeshaft.........c.cceceuao.an.
Brake-crank bolts, with nats....ol 000 Clamp cranks onshaft.................
Brake shaft, with two KeYS.ieenecnurannnn In shaft bearings on axle..............
Brake-shaft bearings.......c.ccceacen.... Riveted toaxlelugs.........cccceeea..
Brake-shaft bushings. ......coociiiiiiiie]ieiiiiaierireneacecancneacascasanasanen
B ent bracket.................... Clamped on right end of axle..........
Brake-segment bushing................... On brake-segment bracket............
Brake-segment bracket bolt, and nut...... Clamps bracket toaxle................
Brakesegment.......ccciicrriiiiinannann. Riveted tobracket....................
Brake-segment brace........c..ccecvuunn.. Riveted to brake segment.............
Brake-segment guard...................... Riveted tosegment...................
Segmentrack............... do
Front separator .
Rearseparator....c.cecveeeiueaninnnnn..
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NOMENCLATURE OF PARTS—Continued.
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Name of part.

Rear-separatorbolt........................
Brakelever........c.cceecicinnnnnn.. e

Riveted to bottom plate...............

Riveted tochest rails..................

. Rivetodtochest ............. feemccenen

'ZIZZId SN

Front-dlaphmgmbrwu(lright 1left) | Riveted to frort plate, front dia-

Middle-diaphragm braces (1 right,
1 le_g?a
phragm braces (1 right, 1 left)

Diaphragm tees, long.........c.........
Dmghr tees, short

Connec?gpleces..................:.:

Reinforce] pleces .......................
Frontplate.............ccccveaiia...
1 by 1 by 0.125 chest angle.............
Chest-front braces............ccccee...
Ax-head bracket..........c.cccu......
Ax-handle support................... .
Ax-strap fastener..........c.c.........
Grip-strap fasteners...................
Paulin-strap fasteners.................
Shovelsupport.......ccceeuienennnnnn.
Reinforce washers.....................

Pick-mattock handle support..........
Wrench holder for spanner wrench. .

Wrench holder for spanner wrench....|..... Lo 1 TP
Wrench holder for nut wrench.........|..... L« 0 TR
Wrench holder for nut wrench.........[..... L+ L T
Strap fasteners for wrenches........... Riveted tochest.......................
Chest rail (ﬂfglt) ................... SR vaeted to bottom plate...............
Chestrafl (left)........cooeuemnammric ] @0t e iieeieereeeanenaeannannn

Fillerpieces...........cccevueanna.... Rlvetod to chest body and chest rails. .
Apron latch hinge (right).............. Riveted to chestrails..................
Apron latch hinge (left)..............|..... L1 Lo
Footrest.... . ... ...l '+ (o S
ilshanks...................... Riveted to sidesof chest...............
Handrails..........cccovivieennnnnn.s Riveted to handrail shanks............
Door prop guide (right)............... Rtveted to sides of chest...............
Door pro guide (left)......oooinieiii]ieiiOi i iiiiriiraeancnacacnans
Doorplate.........ccocoiiivinnnn.e. nged tochest.......cccoveennennn...
Doortees.......coveveveiinnnnnncnnnnn Riveted to inside of door..............
Doo;' LT P do .................................
L R Y « [« SO

Lock bar (right)...........coooaa. ... Lock- bar hinges riveted to chest...

Lockbar(left). ..coviriiiimiiiiiii i a@0meeiiieieiiieeneerenannnnnnn
Padlock chainrivets.................. On lock 237 o 2
wWingnuts...o.oiiiiiiiiiiiiiiana.... Fastened to doorplate................
wingnutpins......................L Rlvetod todoorplate......c............
Wing nut pin washers................. ONnpPINS. ...ciieeeneaieenccnceacaacann
. Padlock with chain and bolt snap..... Attached tolockbar..................
. (‘hain with two chain rings and bolt |.....d0.cceeuiieiiiiiiiiiiiiiiinaaaon...
Padlock chain staple............... ...| Riveted to bottom plate...............
Doorpropstuds....................... Riveted to door plate..................
NUtS. e i i i ivierieaanns Forstuds.eeeeoveuennaraancaoincanans
Doorprops......ccoevieiiiinnnannn.. Pivoted onstuds..........ccecveann...
Door gi P nvets .............................................................
Doorhingepins.............c.ou...... Fasten door plate tochest.............
Doorhandi@..........c.cocvvvvnnnn.... Rlveted to door plate..................
Fuzesetterlatchhinge..... .. .........|cceec@0ieereruererenienreereneennancannn
Lock bar hinges.................ccc... Rlvoted to bottom plate...............

I
! Location, etc.

i | Through roar soparator................|

Riveted on brake lever................ ]

..........................

Rivetod tocrossbrace.................
Riveted to pick-mattock bracket and
brake channel.

P hragm, and bottom plate.
Riveted to front middle dia-
Phragms, and bottom plate.
Riveted to xazigdtlg a.utlltl t:ear dia-
hragms, and bottom p!
Riveted to diaphragm
Riveted to rear diaphragms
olled into rear and middle dia-

hragms.

So?dered on connecting pleces.........
| Riveted to le .
. Riveted to body.-....

ciea@Oeeiniinennnn...

Under rivet heads for pick-mattock
handle support and shovel support.

.......................................

1v

; sﬂcatyign.

!
‘ Class. ‘Section.
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NOMENCLATURE OF PARTS—Continued.

Pr%erty clas-

No. Name of part. Location, etc. -
Class. lBection
Ammunition chest, complete, consisting l
of—Continued
4 Door hinges, male. sevaesesseesesss| Riveted to door plate........c.cc...... ] 1
4 Dioor hinges, femalé.. - .............| Riveted totop plate.........ceveeenn.. ;
1 Apron, eomplete, consisting of—
1 Apron. ieeevveecvee....| Hingedunderaxle................. ... {
2 ¥.nd hinge filler pieces.......oo.000enrs Riveted toapron................cceeen l
1 Canter hinge (right). .o eeernneeanniijonans L o R
1 Canter hinge (left).... .....cceeeeeeeneaaceee L1 U AP ' f
1 End hinge (right). oo eeiveenneecencnelonans 0 eneaeernecneasncnsacancnnnencns |
1 End hinge (left).. . - FU L T l
1 Apron staple i S 14113 PN MRS L (s YN X
1 Apron s 1]|L|]|[r| RS P L U T R |
2 Hinga pins. ... fEEEL AR e eovnracens Secure aprontoaxle....cceeeueocan..,
2 Hinge pins. .. ... SRR veneanes Se’;:ure aprou and fuze-setter bracket‘
o0 axle. I
2 | Apron latches, complete................... Plvoted on hinges on chest rails....... ‘
onsisting of—
2 Hinge pins
2 Latch DOdies...c.ceueecaeeeieeriieeaiececacaacececncanancenaanns
2 Latch levers. . Pivoted on bodies
2 Lever pins,.. .. Form dpivots for levers
2 Latch plungers....... «..., Seated in body .
2 Latchclevises....coceeerirenrcnnannn..  Screwed on end of plunger.ee.........
2 Latch clevis pins ...................... Attach clevistolever..................
2 Latch springs. e.c.ccceeeeeencennannn.. ! In body around plunger............... :
2 Latch bus| cetenecirarnentoseneras Screwed into body........c..ooov.ant |
1 | Fuze-setter bracket...........c.coeaean... Attached to axle brackets by apron- v | 3
| hinge pins. 1
Consisting of— -
1 UPPerrod..ceeeeccerceerecaccaccnanncs Pi%laed to bracket-rod lug and to lower
1 Lowerrod.ceee ceececacaiaeneannanass Pill)me% tg upper rod and to fuze-setter
racke
1 Fuze-setter bracket end Eleft) ........... H ed to axle bracket................ !
1 Fuze-setter bracket end t) ......................................... :
1 Fuze-setter bracket arm (right)........ Rtve;hed) ‘fo fuze-setter bracket end
1 Fuze-setter bracket arm (left)......... ! Ri(\l’etie)d to fuze-setter bracket end
| of
3 For up r and lower rod.............. !
1 to fuze-setter bracket arms.. |
1 ) ] ¢ o |
1 | Fuze-setter latch, complete Pinned to hlnge on chest door piate. .. i
Consisting of—
1 Latch body. D PRI + {: PN i
1 gh P ............................. | Attaches body to door plate...........
1 Latc (L PP Pivoted on body........cccveiiennnn.. |
1. Lever pila.c.ceeeieiearinaenananaann.s Attaches lever tobody.....covvuennnn. !
1, Latch plunger...........cccceeveea.... Seated in body....c.cociiieniiininnn..
1 LatchcleviS.....cooeireiirecnnncann.. Serewed on end of Ipmnger. ...........
1 Latchclevispin........ccveveueeaa.... Attaches clevis to lever................
1 Latch Spring.....cceeevieivicenennnn.. In body around plunger...............
1 Latch bus g ........................ Screwed into body.....eeneuenniiennn. )
NoTE.—Parts of apron latches and | !
fuze-setter latches are not inter- ’ '
changeable, and requisitions for .
spare parts should state specifically :
for which latch required. [
i

DESCRIPTION OF THE CAISSON.
[Plates XV and XVI.]

The caisson is made of metal throughout, with the exception of
parts of the wheels. The principal parts are the wheels, axle, frame,
road brakes, and ammunition chest.

The wheels and wheel fastenings are interchangeable with those of
the carriage and limber. The axle is similar in design, but larger in
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section than the limber axle, and differs from it also in the location
of the lugs for the attachment of the frame and apron hinges.

The frame is diamond shaped and consists principally of two steel
side rails of channel section riveted to lugs on the axle and meeting
in front of it at the lunette and in rear at the pintle. Opposite the
front part of the wheels the two side rails are connected by a 4-inch
steel channel, which forms a support for the road-brake beams. The
middle rail is formed of two steel angles riveted to lugs on the lower
side of the axle. In rear of the axle the middle rail braces the two
side rails at the point where they meet to form the pintle seat; in
front the two parts of the middle rail extend diagonally forward and
are secured ¢o the side rails at the brake channel.

The pintle bearing and pintle of the caisson are in all respects sim-
ilar to and interchangeable with like parts of the limber. The front
ends of the side rails are brought together and securely riveted to
each other and to the frame reinforce plate and the lunette bracket.
To the latter a lunette, interchangeable with the one on the carriage,
is assembled by the lunette nut. Two frame handles are attached to
the frame at the lunette bracket. A stout cross brace of channel
shape is riveted to and strengthens the side rails at the point of con-
tact of the limber wheels in making short turns. A caisson prop,
formed of two steel tubes united by a bronze foot, is hinged on a prop
pin which passes through the side rails and lunette bracket. When
not in use the prop is swung up under the spare-pole body and is
held in that position by chains leading from the prop legs through
guides on the cross brace and uniting in a hook which is engaged
over a button riveted into the top of the lunette bracket.

The caisson road brake is modeled after that of the carriage, all
parts as far as possible being interchangeable. The ends of the
brake channel are braced front and rear to the side rails, and on
their lower side is formed a box in which the brake beams are pivoted.
The brake-box bottoms project to the front and form steps for the
cannoneers in mounting. The outer ends of the beams carry brake
shoes attached by tap bolts; the inner ends are supported by brake-
beam guides riveted to the brake channel. The front end of the brake
rod is screwed into a piece, called the brake-rod end, which is pinned
to the brake beam. The brake-rod spring slips over the rear end of
the brake rod and abuts against a shoulder upon it. The brake
spring is covered by a tube called the brake-spring cover, inclosed at
each end by bronze pieces, called the brake-spring-cover head and
brake-spring-cover end. The spring is compressed between the
brake-spring-cover end and the shoulder on the brake rod, while the
rod is arranged to have a short longitudinal movement against the
pressure of the spring. The brake-spring-cover end is pinned to
cranks on the brake shaft. This elastic brake rod is in all respects
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similar to that upon the carriage, and all parts (excepting the rod
proper) are interchangeable with like parts of the carriage brake.

The cranks are secured on the brake shaft by clamp bolts and are
keyed to prevent turning. The shaft is assembled in three bearings
riveted to the axle lugs. The brake lever is mounted on the right
end of the shaft, is held in place by the brake guard, and extends
upward and forward in a convenient position for use by a cannoneer
seated on the chest. A brake segment bracket is clamped and keyed
to the axle and has riveted to it a tool steel segmental rack provided
with ratchet teeth. The brake is set by engaging the brake-lever
catch in the rack on this segment.

The caisson ammunition chest is a rectangular steel box built up
of flange steel, formed to shape and riveted together in a manner
similar to the limber chest, but is larger, making provision for 70
rounds of ammunition arranged in five horizontal rows of 14 rounds-
each. Caissons having serial numbers 1141 to 1284 inclusive have
provision for 56 rounds of ammunition only, arranged in four hori-
zontal rows of 14 rounds each. The front of the chest is made of
armor plate, 0.15 inch thick. A steel angle is riveted to the armor
plate all around its edge, and the projecting leg of the angle riveted
to the body of the chest. Three steel tees, placed vertically and
riveted to the inside of the front plate, gives stiffness to the latter.

Inside the chest the cartridges are supported by three vertical
diaphragms flanged all around and riveted to the body of the chest.
Each diaphragm is perforated with 70 flanged cartridge holes. Cor-
responding holes in the middle and rear diaphragms are connected
by conical brass connecting pieces, which are in all respects similar
to those used in the limber chest. The diaphragms are rigidly braced
to each other and to the chest front and bottom by six diaphragm
braces riveted in place over the side rails.

To the front and middle diaphragms are riveted vertically three
long steel tees. To the rear diaphragm three long and two short steel
tees are riveted. For caissons not equipped with diaphragm braces,
the rear diaphragm has five steel tées. For caissons carrying only 56
rounds of ammunition three long steel tees are riveted to each dia-
phragm. . :

The chest door is made of armor plate, 0.15 inch thick. It is
hinged to the body of the chest at the top by four hinges and is held
closed by two lock bars hinged to the bottom of the chest. A hasp
and two eccentric lugs are formed upon each of these bars; in locking
the door the lugs come into contact with its lower edge, pressing it
forward, while the hasp engages a wing nut on its rear face. The
left lock-bar hasp has a spring padlock attached by a chain; the
left bar hasp is fitted with a bolt snap which when snapped in the
wing-nut eye serves to lock the hasp in position.
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Seven steel tees are riveted to the inner face of the door. These
tees are spaced so that with the door closed the vertical leg of the T
falls between each alternate row of cartridges and the horizontal
legs press against the heads of the cartridges. The rims of the
cartridge cases are thus firmly held between the rear diaphragm and
the door tees, which, in addition to.forming stiffeners for the door,
provide clearances between the door plate and the cartridge percus-
sion cap for the protection of the latter. The lower edge of the door
is also stiffened by a steel angle, running its entire length.

The door opens upward to the rear, swinging through an arc of
120° to its open position, where it is held at each end by a door prop.
One end of each prop runs in a door-prop guide riveted to the end of
the chest; the other end of the prop is secured by a nut on a door-
prop stud riveted to the door. As the door is thrown open the props
catch in notches in the guides and hold it in the open position; to
_close the door the props must be released by hand from the guide
notches.

The top of the chest forms a seat for cannoneers and has a hand-
rail at each end. To strap fasteners riveted to the front and top of
the chest are attached three grip straps for the use of the cannoneers
and three paulin straps for securing the paulin, which serves as a
seat cushion. To the bottom of the chest are riveted two chest rails
of channel section, which fit over and are riveted to the caisson side
rails. On all caissons manufactured after November 11, 1911, and
on all completely overhauled after that date, steel filler pieces and a
filler plate are riveted to each side rail. On these pieces the chest rail
rests, thus taking the shear strain off of the rivets in the side flanges
of the chest rail and side rail. The chest rails extend to the front
and are divided and bent up to support the foot rest, a perforated
sheet-metal plate formed to shape and riveted on. To the rear ends
of the chest rails are riveted hinges for the apron latches, which sup-
port the apron in traveling position.

An apron shield, made of armor plate 0.2 inch thick (0.15 inch
in later type), is hinged under the axle and arranged so as to be
lowered into position in action or drawn up to clear obstructions in
traveling. This apron-shield plate when lowered reaches from the
axle to within 5.5 inches of the ground and, in connection with the
armored front and door of the chest, affords protection from small-
arm and shrapnel fire to the ammunition servers in rear of the
caisson. The caisson-apron plate, the chest door plate, and the
chest front plate are made of the same quality of material as the
carriage shields. For the attachment of the apron to the caisson
. axle four sets of hinge lugs are formed on the axle, and the apron is
attached by hinges to these lugs. It is slightly convex to the front,
so that when swung up for traveling it clears the spare pole carried
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under the caisson frame. For traveling, the apron is drawn up to
the rear, as stated, and is held by two apron latches.

Each apron latch consists principally of a latch body, lever,
plunger, and spring. The apron-latch body is supported by a hinge
pin passing through the apron-latch hinge riveted to the rear end of
the chest rail; the lower end of the latch body terminates in a hook,
which engages the latch staple riveted to the apron shield and holds
the latter in traveling position. To prevent accidental disengage-
ment of hook from staple, the opening of the hook is closed by a
plunger seated in the latch body and pressed outward into action by a

.coiled spring. An apron-latch lever is provided for withdrawing the
plunger from the hook when it is desired to disengage the hook from
the staple.

The fuze-setter bracket consists of two angle irons, pivoted at the
front upon the two apron-hinge pins on the right side of the caisson
and united at the rear to form a seat, to which the fuze setter is
securely bolted. A staple is riveted to the bracket near its lower end,
and a fuze-setter latch pivoted upon a hinge or support on the chest
door is arranged to engage this staple and hold the bracket with fuze
setter in traveling position. For use, the fuze setter with bracket is
swung down and supported by a jointed rod extending from the
lower end of the bracket to the right side rail. This jointed rod or
brace consists of upper and lower rods pinned together; the upper
rod is also pinned to the bracket-rod lug on the side rail and the lower
rod to the bracket itself. This flexible connection enables the rod
to fold up when the bracket is swung up for traveling.

The fuze-setter latch is of the same general design as the caisson-
apron latch described above, but the parts of the two latches are not
interchangeable. The fuze-setter latch body is attached by a hinge
pin to a hinge riveted to the rear face of the chest door.

For batteries equipped with wooden poles, a spare-pole body is
carried under the caisson frame on each of four caissons. The small
end of the pole rests in a leather-covered bracket called the spare-pole
bracket, which is riveted to the middle rail directly under the axle;
the large end is held in place by the spare-pole fastening, a swing-
ing bolt, the upper end of which is located in the lunette bracket
and held in place by the fastening pin; near the center of the pole
a third point of support, the spare-pole rest, which is riveted to
the brake channel, holds the pole rigidly in place. A long-handled
shovel is carried, with the blade resting in the shovel support, riv-

_eted to the bottom of the chest, and with the handle supported by
the shovel-handle support, attached to the frame cross brace. The
pick-mattock head is held by a bracket riveted on the brake channel.
The handle projects to the rear through a pick-mattock handle
bracket riveted to the bottom of the chest. The ax is carried in



-
- - - -
- - - -
- - o

101 A A .

- - se e
-

see o e o
- «*, ® A4

- . »

- -
- - X

brackets riveted to the front and the two wrenches in brackets riv-
eted to the left end of the chest. All of these implements are se-
cured in their brackets by leather straps, engaging in strap fasteners
riveted to various parts of the’caisson.

A name plate is attached to each caisson near the pintle, giving
the number, name of carriage, model, name of manufaturer, year
of completion, and initials of inspector. In all reports and corre-
spondence the caizson should be designated by the number, name,
model, etc., given on this name plate. In requests for spare parts
for repairs, etc., the parts should be asked for by the names given
on the plates or in the paragraph giving nomenclature of parts in
this handbook.

THE 3-INCH GUN CAISSON LIMBER, MODEL OF 1916.
[Plates XVII and XVIIL]
WEIGHTS, DIMENSIONS, ETC.

‘Weight complete, etapty .. ___ pounds__ 987
Weight of tools ana equipment carried (oil cans filled) __________ do-___- 113
Weight of ammunition carried __________________________________ do____ 675
Weight, completely equipped and loaded-_______________________ do____ 1,775
Weight of gun, carriage, model of 1902, and limber. model of 1916, com-
pletely equipped and with 40 rounds of ammunition__________ pounds__ 4, 295
Rounds of ammunition carried in limber chest________________ number__ 36
Diameter of wheels_______ __ . inches... 56
Width of track_______ __ ___ do___._ 60
Free height under limber (carriage., model of 1902=22)__________ do____ 24
Turning angle with carriage, model of 1902__ . ________________ degrees__ 80
Turning angle with caisson___._________________________________ do____ 81

Nore.—The 8-inch gun carriage, model of 1916, will not be used with the 8-inch gun
limber, model of 1902, or the 3-inch caisson limber, model of 1916, on account of the
excessive weight of the 1916 gun carriage. A special carriage limber will be provided
for the 1916 carriage.

. NOMENCLATURE OF PARTS.
[Parts not enumerated in the following list are the same as those for the 3-inch gun limber, model of 1902,

| [ Property clas-
| | sigec;tion.
No. Name of part. 1 Location, etc. !
! l Class. (Section.
1 | Middlerail (lg)ggr and lowerhalf).......... | Riveted to chest bottom.............. !\
Cons: g of — ' |
1 Doubletree bolt............ccvevnn.... ' In top of poleclamp........ccccuuee...
1 Doubletreenut..............c.coaee... | On doubletree bolt
1 Doubletree strap............... ..! Riveted to middle rail
1 Poleclamp..... e [ U TN
1 Pole clamp bolt .. In poleclamp........
1 Poleclampnut........................ On pole clamp bolt .. v 3
1 Polepin.........ccoiiicnnneneciinna.. Secures poleinseat....................
1 Pole pin reinforce plate................ Riveted to middle rail at pin..........
1 ) 300 LX) " Riveted in middlerail..................
1 Propbracket.......c.coceveeccnannnnn. Riveted to poleclamp................. '
1 | Axle bracket, right ... Clamped to axle, right end....
1| Axle bracket, left. .. Clamped to axle, left end......
1 | Side rail,right.... .. Riveted to axle bracket, right.........
1| Siderail,left......ccocccvievieciirennannnnn . Riveted to axle bracket, left...........
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: NOMENCLATURE OF PARTS—Continued.
Property clas-
' st%ec;tion.
Name of part. Location, etc. I
Class. |Section.
1 Nameplate....o.cooeniiiiiiaennnnnannnn Riveted to middle rail near pintle.....
1 Limber ProP.ecccceceeceeeeeceeencannanaes Assembled to middle rail by means of
. propbracket..............cc.o....
Consisting of—
1 Propchain........ccocveviraninannan. Fastened to prop tube................. !
1 Prop chain fastening.................. Riveted toproptube..................
1 Prop chain handle............c....... Onfreeend ofchain...................
1 Propeye.....cceeeevecnnannn. vevennen In top end of prop tube............
i grop f;ootfe ............................. Il?hlxmrtmd lof tll:;be" B oreneee T
00 (R 0L« - ! 0 pole clamp peye.....
1 Fronttierod,right........ccc.eeenenn..... ! Ties middle rail and axf; racket......
1 Front tierod,left.................. cassens leceas s 1 '
1 Reartierod, Fight..o.ouooooesnoonnnes couns 0 - e |
1 Reartierod,left.........cceemveerennnanan oo o L 1
6 Tierod pins.......... eeesebenctenanananann | Fasten ends of tierods................
2 Doubletreerods......cccceceennenecnannnnn.  From doubletree to axle brackets......
2 Chains, doubletreerod.......cc.convuenn.. On doubletreerods.........cccceveen..
1 Footrest.....c..cecuiiecracunncncncnncann- Riveted tosiderails...................
Consisting of—
2 Foot-rest plates........ccoeuvenennn... Riveted to front of foot rest........... .
1 Holereinforce. .....o.eoeeeeneeeennnn-. Riveted to foot rest at prop chain..... !
1 Pick handle fastener.................. Riveted on footrest........cc..ouuue..
1 Pick-mattock point guard............. Riveted to footrest.........cccueeen.n
1. Pole prop pocket.........covnieenn]nans T P
1 Pole prop support.......c.cccveeceeaafunn.s 0 T TN
1 Prop chain button..........cceveueeea e (s [ YR
1 Prop chain button rivet...............|..... L1 Y
1 Shovel handle support................ Riveted under footrest................
1 Strap fastener No. 1..........cucu..... For pick-ax strap. .... ferececsceecaons
1 Strap fastener No.2.............. N B go .................................
1 Pintle with bearing, complete............. At rear end of middlerail.............
Consisting of:
1 Guide bolt..cererrnrerniiviinnnnnn.. In middle rail behind axle.............
2 Lock plates.......................,...| Locktrunnion and pintle bearing bolts
1 Pintle. ... ciiiiieiiiieieieaen.. Seated in pintle bearing...............
1. Pintle bearing......................... Pivoted in guide......ccooeoiaao...
2 Pintle bearing bolts.......coceene..... Bolt guide to middlerail............_.
1 Pintle bearing guide................... In rear end of middle rail..............
1 Pintle bearing spring.................. In pintle bearing...................... v 3
1 Pintle latch..........ccoociciinnnnn... Onpintle......coocvviiinienecananen..
1 Pintlelatchpin....................... Pins latch to pintle....................
1 Pintle latch spring.................... jonpintle...c.c.ceevveincicnninniianen.
1 Pintlenut........c.c.oooiiiiiiiil. On pintle shank... ..
1 Pole supporting spring................ Around springrod......
1 Bleeve.......coeceiiiniieniiiienaaaeaa. On pintle shank...........
1 Springrod........coiiiiiiiiiiiann. In middle rail behind axle.......
1 Springrodnut...oioiiaiiiiiiia, Onspringrod.........cc.ooaa. ..
1 Springrod pin...cceeveecenienacaann. Pivots spring rod to gintle bearing. ...
2 runnjon bolts..........coiiiiiill In pintle bearing guide................
1 Pole e)mplete, consisting of:
1y Buttreinforee..........ccooeiiiiial.. Onrearendofpole......ccocoeununnnn.n
1, Neck yoke chafing plate ..| On pole at neck yoke......c..covuuuene.
1 Neck yoke counter stop..... .| At front end of pole... .
1 Neck yoke counter stop pin... ..d
1 Neck yoke counter stop spring .
1 Neck yoke StOP. v.cceceeenaaccrenanacafoann- d
1 Pole body......
1 Pole plug. . .| Infront end of pole................. eee
1 Pole pin byshin ../ Inpolebodyat pin.........cocooaell,
1 | Ammunition chest, complete, consisting of: i .
39 Ammunition chest connecting pieces. . Rolllled .into rear and middle dia-
ragms.
1 Axe handle support...... ereesscencans Rgret to right side of chest..........
1 Axehead fastener...........coconiaol]o.. . L T J
1 Bottom plate, right................... | Forms part of chest bottom........... :
1 Bottom plate,left.............c....c...s A0 eeeieeeecvecaccananacceccancans :
1 Bucket holder..........c.cccvvnnnnn... Riveted to bucket holder transoms....
2 Bucket holder transoms, right.........| Riveted to top of chest................ |
2 Bucket holder transoms, left.......... B« L T Y
2 Chains, dOOF. .. c.cieuiinecaneaannnens Fastened to door and handrail shanks.
2 Chains, No. 11........coiiiiennnin.... Fastened todoor.............c.c.coeee
4 Diaphragm reinforces................. Riveted to diaphragms at side rails....
1 )0 777 S Forms back of chest...................
2 Door chain fasteners................... Rivetedtodoor............ccvneneeen. ‘
1 Door frame............coooiilllll B« ,
4 Door hinges, male..................... B 1 T
4 Door hinges, female................... Riveted to bottom of chest............ -‘
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NOMENCLATURE OF PARTS—Continued.

Property clas-
sificatlon.
No. Name of part. Location, etc.
Class. |Section.
Ammunition chest, complete, consist
of—Continued. plete, Ing

4 Door hinge pins.......ccc.........00 . Inhinges....c.coveeeriieiennnneennnn.

1 Front dh{)hra.gm ...................... Insidechest.....cccovuvieiennnnenaan..

1 Frontplate..........cccocicnennnnn... Forms front of chest...................

1 Front som, right.................. Riveted to diaphragms................ |

1 Front transom, Ieft.................... B 1 TN

1 Hand rail forward bracket, right...... Riveted toside of chest...............

1 Hand rail forward bracket, left........ S 1 SRR

1 Hand rail rear bracket, r ..ol FR L T

1 Hand rail rear bracket, left............ B T

2 Hand railtubes........c.ccooeemn..... Riveted to hand rail brackets. .

1 Hatchet blade bracket................ Riveted to left side of chest..

1 Hatchet handle fastener R R o ¢ T

1 Lantern bracket body.. ..| Riveted to front plate.....

1 Lantern bracket bottom............... Riveted to bracket body.. eee

2 Lantern strap fasteners................ B« o

2 Lock bArS.....oceveeeeiinncannnnnnn. Hinged in lock bar bearings...........

2 Lock bar bearings, right............... Riveted totop plate................._.

2 Lock bar bearings, left................ B

1 Middle diaphragm.................... Insidechest......c.covveeeieiainaae..

2 Middle transoms, right................ Riveted to diaphragms................ v 3

2 Middle transoms, left.................. FRRN [

1 Padlock, No. 850............cccc...... hained todoor........cccevenaanaa...

1 Pick guard, chisel point............... Riveted to left side of chest

1 Rear diaphragm........... ....| Inside chest.............

1 Rear transom, inner, right............ Riveted to diaphragms..

1 Rear transom, inner,left.............. SRR s (s SO

1 Rear transom, outer, right . ........... B s [ YR

1 Rear transom, outer,left.............. B 1 S P
78 Reinforce pieces...........ccceueennn.. Soldered to connecting pieces..........

4 Strap fasteners, No. 1................. For axe and paulin straps.............
16 Strap fasteners, No. 5................. For blanket and uf“’ket rope straps....

3 Strap fasteners, NO. 7......cccuuenn.n. For grip and paulin straps............

3 Strap fasteners, No. 12................ For hatchet and shovel straps.........

1 TOP Pl . e eenseeieeereeanaenaannnn Forms top and sides of chest..........

2 Top plate front fillers.................. Riveted tosiderails...................

2 Top plate rear fillers................... s [ TP ..

2 Wing nuts........... ..| Fastened to door plate................

2 Wing nut pins....... ..| Riveted to door plate.................

2 Wing nut pin washers................. On wingnut pins........cocevene.....

DESCRIPTION OF THE 3-INCH GUN CAISSON LIMBER, MODEL OF 1918.

[Plates XV1I and XVIIL]

As in the 3-inch gun limber, model of 1902, the model of 1916
limber is of metal throughout, excepting the spokes and felloes of
the wheels. The principal parts of the limber are the wheels, axle,
frame, ammunition chest, pole, doubletree, singletrees, and neck yoke.
Of these parts all are the same as described for the earlier model of
limber except the frame and ammunition chest.

The frame consists of a middle and two side rails. The middle
rail is in the form of a split cylinder, one half passing below and
the other half above the axle. The two halves are united in front
to form a pole seat and in rear to form a seat for the pintle-bearing
guide. Two axle brackets are clamped about the axle near the axle
arms with two bolts each, and are provided with lugs. Tie rods,
two in front and two in rear, are pinned to these lugs and attached
to the front and rear ends of the middle rail, thus rigidly bracing
the pole and pintle seat. To the front end of the middle rail is

102614—17—"—9
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riveted the pole clamp, a steel collar, split on one side and provided
with a clamping bolt for drawing the two halves of the middle
rail firmly about the pole. A seat for the doubletree is formed on
top of the pole clamp; the doubletree bolt projects up through this
seat and through the doubletree; its upper end is threaded for a
nut and is braced back to the middle rail by a doubletree strap.
Riveted to the lower side of the pole clamp is the prop bracket, which
is connected to the prop, a steel tube provided with a bronze foot,
by the prop eye. When not in use, this prop is swung up under the
frame by a chain, which is attached to the lower end of the tube
by a prop-chain fastening, and reaches up through the foot rest,
where it terminates in a prop-chain handle. It is held in the raised
position by hooking the handle over a prop-chain button provided on
the foot rest for that purpose.

When limbered up with another vehicle, this limber has in its
pintle and pintle bearing an automatic pole support. The pintle
hook has a lug formed on its lower side, which projects backward
and bears against the underside of the lunette on the drawn vehicle,
thus preventing the vertical rotation of the pintle. The pintle-
bearing guide is a steel yoke fixed in the rear end of the middle rail.
The pintle bearing is of bronze, pivoted to the guide by two trunnion
bolts; it is bored out to receive the shank of the pintle and is counter-
bored in front for the pintle-bearing spring. The latter, assembled
about a sleeve fitting over the pintle shank, is compressed between a
pintle nut and the pintle bearing, and absorbs the shock of starting.
The sleeve checks the movement of the pintle nut before the spring
becomes compressed solid. On top of the pintle bearing is formed
a lug, to which is pinned one end of a spring rod, the other end of
which is threaded for a spring rod nut and slotted to receive a guide
bolt that passes through the middle rail near the axle. This spring
rod, guided in the rear by a vertical wall of the pintle-bearing guide,
* through which it passes, and in the front by the guide bolt through
the slot, as stated, is drawn backward by the relative action of the
pintle bearing on its trunnions, and in doing so compresses the pole-
supporting spring, which is assembled about it, between the spring
rod nut and the vertical wall of the pintle-bearing guide. When the
limber pole is dropped, the pintle tends to rise. Being held down,
however, by the lunette in it, the pintle bearing is forced to swing
on its trunnion bolts and draw the spring rod backward, thus com-
pressing the pole-supporting spring until the reaction of the spring
is sufficient to support the pole.

The pintle has a swiveling motion of 360° upon its shank. .The
lunette of the drawn vehicle is retained upon the pintle hook by
a pintle latch. The latter is pivoted upon the end of the pintle
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horn and is arranged to be held in either the open or closed position °
by the pintle latch spring. The latch is opened by the entering
lunette but must be closed by hand., The spring is peened in its
seat but may readily be driven out and a new.one inserted if required.

The side rails are of channel shape, fitting down over the axle
brackets and riveted thereto. The rear ends project slightly be-
hind the chest to form steps for the use of cannoneers in mount-
ing; the front ends are bent up to support the foot rest. To the
middle portions are riveted the chest, which they support, and of
which they form a part of the bottom. The foot rest is a perfo-
rated sheet of flange steel formed to shape and riveted to the side
rails. :

The ammunition chest is a rectangular steel box built up of sheet
steel, formed to shape and riveted together. The front plate is
flanged all around and is riveted through-the flanges to the top
plate, which forms the top, sides, and part of the bottom of the
chest. The remainder of the bottom is formed by two bottom
plates and by the side rails. The door is made of a steel plate
riveted to a frame, which consists of a steel angle around the top
and sides of the plate welded to a flat steel bar along the bot-
tom edge of the plate. The door is hinged at the bottom and swings
‘downward and to the rear to an approximately horizontal position,
where it is held by two door chains, attached to the handrail shanks,
and to the door by door-chain fasteners.

The front plate and the door of the chest are strengthened by
vertical corrugations pressed into the metal, those in the chest door
serving as shields for the primers of the cartridges. The door is
held in its closed position by two lock bars, each hinged in two
lock-bar bearings riveted to the top of the chest. A hasp and two
eccentric lugs are formed upon each of these bars; in locking the
door the lugs come into contact with the projecting leg of the upper
door angle, pressing it inward, while the hasp engages a wing nut
riveted to the door plate. The right lock-bar hasp has a spring
padlock and a bolt snap attached by a chain to the door; the left
one is fitted only with the bolt snap; which, when snapped in the
wing-nut eye, serves to lock the hasp in position. A door handle
is also riveted to the right side of the door plate.

Inside the chest the cartridges are supported by three vertical dia-
phragms, flanged all around and riveted to the body of the chest.
Each diaphragm is perforated with 39 flanged holes. Between the
diaphragms, riveted to them and supporting them, are 10 vertical
plates called transoms, the lower ends of which are riveted to the
middle and side rails. Other than as described the interior of the
chest is the same as in the limber model of 1902.
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On top of the chest, seats for three cannoneers are provided by

a perforated sheet-metal bucket holder, supported by four bucket-
holder transoms. The watering buckets are carried in the compart-
ments thus provided for them between the seat and the chest. The
_ paulin issued with each limber serves as a seat cushion, and is held
in place by three paulin straps attached to strap fasteners, which are
riveted to the bucket holder and the front of the chest. At each side
of the seat is a handrail, which projects above the top of the chest,
and which is riveted to the sides of the chest by means of handrail
shanks. In strap fasteners riveted to the top of the chest behind
the bucket holder are four blanket straps.

To the front plate of the chest are riveted a bracket for a lantern
and fasteners for four picket-rope straps that secure two picket-
ropes. To the paulin-strap fasteners riveted to the front of the chest
are also attached three grip straps for the use of cannoneers on the
chest seat. Under the foot rest is riveted a shovel handle support
and under the chest are strap fasteners for a shovel-blade strap,
which carry a short-handled shovel. On the right side of the chest
are riveted an ax-head fastener, an ax-handle support, and a strap
fastener, for carrying an ax, the handle to the front. On the left side
of the chest are riveted a hatchet-blade bracket, a hatchet-handle
fastener, and a strap fastener for securing a hatchet. Riveted to the
foot rest .are a pick-head fastener, a pick-handle fastener, a pick-
mattock point guard, a pole-prop support, a pole-prop pocket, and
the necessary strap fasteners for carrying a pickax and a pole prop.
The head of the pickax projects slightly over the left side of the foot
rest, and the ax end is supported by a pick guard, chisel end, riveted
to the left side of the chest. The pole prop is the shape of a pair
of tongs and is used to prop up the end of the pole to relieve the
horses of the weight on the neck yoke.

With each limber are issued three oil cans, each of the general
form of a cartridge and of a capacity of approximately two-thirds
of a gallon. They are intended for hydroline, lubricating, and coal
oil, and are to be carried inside the chest in the central vertical row
of cartridge holes. ’

A name plate is riveted to the middle rail of each limber near the
pintle seat, giving number, name of limbbr, model, name of manufac-
turer, year of completion, and initials of inspector. In all reports
and correspondence the limber should be designated by the number,
name, etc., as given on the name plate. As repairs to implement

_attachments and other parts of the limber may from time to time be
required, the parts needed should be referred to by the names given
on the drawings or in the nomenclature of parts.
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[Plates XIX, XX, and XXI1.]

WEIGHTS, DIMENSIONS, ETC.

Weight of ammunition carried

munition______

Rounds of ammunition carried

Diameter of wheels___

Width of track -

Free height under caisson

Weight empty, without implements and ammunition_________ pounds__ 1, 384
Weight of tools and equipment carried___ do 53.5
---do 1,3812.5

Weight, completely equipped and loaded do 2, 750

Weight with limber, completely equipped and with 106 rounds of am-

______ pounds... 4, 525

_____ -number.._ 70

inches. . 56

——— s [ S 60

__________ do 21

__________________ degrees.__ 81

Turning angle____________

NOMENCLATURE OF PARTS.
[Parts not enumerated in the following list are the same as those for the 3-inch gun caisson, model of 1902.]

Property clas-
gification.
No. Name of part. Location, ete.
Class. [Section.
1 | Middle rail, complete... ceoseneemnrenrennnn Riveted to bottom of chest............ ‘
Consistin, g of— : \
1 é&on—hlnge lug,center............... Piveted to middlerail................. ‘
2 jdepinS....ccccececnaean... At wheel guards........c.c.ceecenanenas
2 End relnforeces.......cccceeeeaaanaa.. On front end of middlerail............
1 Frame handle, right................... vaeted to front end of middle rail....
1 e ha.ndle | 11 { FRN SR . [ J PPN
1 Fuze-setter bracket ll:f inner...... T‘iveted to middle rail.............
1 Lunette, with nut an fock washer. Secured in lunecte bracket........
1 Lunette bracket... Fiveted to front end of middle rail
1 Middle rail, right.. Riveted to bottom of chest
1 Middlerail,left....cceeeriiieenneerecafeneeed0uieniencecanaennaaanaans
1 Middle-rail top plate...... .| Tiveted to middlerails................
1 Middle-rail transom........... .| Braces middle rail at wheel guards....
1 Nameo late. egeccmcescsascennaacmaeaes On middle-rail top cover plate.........
2 Prop (11 (s (-1 SN Riveted to middlerail.................
1 Prop -chaln 111771+ DA On middle-rail top cover plate.........
1 Shovel-blade bracket........coeeeeee.. Riveted to middlerail.....ccece......
1 Tie-rod sleeve......ccccccemeacaaancnas Covers front tie-rod bolt...............
2 Wheel guards.......c.ocooeeaanaaenae. T iveted tomiddlerail.................
2 THerods..c.cuececccncecennccacaccancna.- Bolted to middle and side rails........
2 | Sideralls.complete...eocecccacacanncnanns Suppors cheston axle.......cceeueeeee.
3| Aproshmor e ond On ends of front spring bolts v 3
pron-hinge lugs, end................. n ends of front spring ceccecnane
2 - AXle bracketS.......cececcececaana.. Cl onaxle. .. ..c.ceinnacenacans
16 Belleville springs......cccceveceaannnn. s;ged g rods below axle brackets... .
1 Brake ¢ -shatt bearing, right....... Flve toright sideral..............
1 Brake crank-shaft bearing, left........ Riveted to left side rail................
4 Caisson-carrying springs....... On spring bolts in side rails,
1 Fuze-setter bracket lug, outer Riveted to side rail, left .
1 Side rail, right.. Rxdes on axle bracket .
1 Siderall.left.........cccoiiuirirniciifeeeca@0ieiennnanaaaaae.
8 Side-rail liners. Riveted to side rails. .. ..
4 Spring bolts................. In side rails and axle brackets.........
2 prlng-boltnutl.............. ...| On ends of rear spring bolts.......... .
1 | Pintle, with bearingfcomplete ........ «--.-| Rearend of middle rail.............. .
Consisting of—
1 Pintle.ccoceicieiiiiaeiriierieeene. Seated in pintle bearing...... teseevenn
1 Pintle bearing. . ...ccecocvueinnnnenanen Rear end of middle rail...............
2 Pintle bearlng bolts, with nuts. 22100 Bolt pintle bearing to middle rail ....
1 Pintle lateh.............. tesescccaacna On pmtle ............................
1 Pintle-latch spring ................ T R« o J Y caeee
1 Pintlespring......ccccceivienennnnn... In pmtle bea.nng ......................
1 Pintle spring seat.......... O M do e eeteeeseensenseneacaaseavasns
1 Ps;.»ll;mgplunger.... ......... ceeene FRIPR PR . [ RPN
1! Pin,type A......... Ceresscecsecnnnans Plvotslntch to pintle........ ceeconnes
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NOMENCLATURE OF PARTS—Continued.
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Rear transom, outer, left. ..
Rear transom, inner, right.
Rear transom, inner, left.
Reinforce pleces. . ..
Reinforce washers. .
Strap fasteners, No. 10.
Wingnuts.............
Wing nut pins........... .
Wing nut pin washers.................
Wrench holders.........coeovvennna...

Foot rest, com

) (17T
C’onsisFing of—

Apron latch base, right................
Apron latch base, left.................
Apron latch base reinforces............
Footrest.....cooeueueennnceencnneenn.
Foot rest brace, right.__...............
Foot rest brace, left...................
Foot rest corner brace........couee....
Foot rest reinforce, right..............
Foot rest reinforce, left................
Fuzesetterlatch base.................
Lock bar stops. ...oveeeeciciannnnnn..

B P do
.| Soldered on connecting pieces. .
.| Under door prop guide rivets...
.| Riveted on chest............... .ee
.| Onchestdoor.........ccvveemevennnn..

...do....
do.

Fasten wing nutstodoor..............
Under wingnut pins..........cco..o..
Riveted to chest back.................
Riveted to middle rail and chest......

On right side of footrest...............
On left side of footrest................
On apronlatch bhases..........c.......
Riveted to middle rail and chest......
Braces foot rest to side of chest........

Property clas-
cation,
Name of part. Location, ete.
Class. |Section.
Caisson prop, complete.................... On front end of middle rail............
isting of—

Prop chains....... Secured tO Prop........cccccviinnnnnn.
Prop-chain clamps On ptog tubes....... .
Prop eye, right .| Riveted to right tube. .
Prop eye, le .| Riveted to left tube.... .
Prop foot. .. .| In lower ends of tubes. . .-
Prop hook.. ./ Onchain............... .
Prop tubes.. Support middle rail ....... .
Fastening pin. Pins prop eyes to middle rail..... .
Washer nut. .. .| Onfastening pin........ccceveennnnans

An}munition chest, complete, consisting

o &=
Ammunition-chest connecting pieces. . Conm‘act {?ar and middle diaphragm
orations.
Axe handle suggorts .................. Riveted tochest back........c........
Axe head bracket..........ccovueenen]oaonn L U TR
Chains, No. 11....cciuicirnnnnnnrnnnnn Fasten bolt snaps todoor.............
Chestangle........c.ccoceveeeeencnnenn Riveted to chest back and body.......
Chest back.....c.cveevincnecnnncnnaacs Forms back ofchest...................
glimst top... inforeag T gorms to anltli sides of cheeix::i e
aphragm reinforces................. upport diaphragms over side rails. ... .

10111 S P Hinged to top of chest in front........
Doorangle........cocveemrnencvnnnnnns Riveted to lower edge of door inside. ..
Doorhandle.......cccoivneiennnnnn.s Riveted todoor.........cocvveininnnns
Door hinges, male...........cccoeovifen... [« 1 T teeercseanane
Door hinges, female................... Riveted totop ofchest................
Door hinge pins........cccoceveiinea.. Pin male to female hinges.............
DOOr PrOP. .« - ceeeceeancnacananacanans Holds dooropen..........ccocevunene.
Door-prop guide, right................ On left side ofchest...................
Door-prop sliding rivet................ Connects prop to guide................
Door-propstud.....ccoeeeineennnnaan Fastens prop todoor..................
Doortees........cceeueenan.. ceeirenen Riveted on Inside of door.............
Front diaphragm............ccocueen. Rivetedinchest................ ...
Front transom, inner, right........... Braces diaphragms to middle rail. ....
Front transom, inner, left.............J..... L 1 S S
Front transom, outer, right........... Braces diaphragms tosiderall........
Front transom, outer, left............. B « [ N
Handrails........ccoceiniiaaaiiaa., Riveted to handrail shanks........... 1v 3
Handrail shanks............c...oceeaes Riveted to sides ofchest..............
Hinge reinforces....................... Inside chest at hinges. ................
Intermediate bottom plate, rieht...... Forms part of chest bottom...........
Intermediate bottom plate, left........|..... 4 U
Lockbars......occoviiiiieiiiniinan.n In lock-bar hinges.....................
Lock-bar hinges. ...................... Riveted to chest door.................
Middle diaphragm.................... RivetedInchest......c...coeeeeonaan.
Middle transoms, right................ Riveted to diaphragms................
Middle transoms, left..................[..... s
Quter bottom plate, right............. Forms part of chest bottom. ........ -
Outer bottom plate, left. ..............|..... 6 1 2
Padlock No. 850.........ccoviminnnnn. Chained todoor. ............cooeia..
Pick-mattock handie stop............. Riveted to side of chest................
Pick-mattock head bracket............ Riveted tochest back.................
Rear diaphragm....................... Riveted inchest................. ...
Rear transom, outer, right............ Riveted to diaphragms..... .-
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NOMENCLATURE OF PARTS8—Continued.

Pro clas-
hoatlon
No. Name of part. i Location, etc.
i Class. [Section.
— |l
1 | Band brake, com consisting of—
2 Adustlngllnps‘;t.‘.' .................... Pinned to brake band ends............
2 Adjustingnuts....cccociiieiinninnaae. Pinned to brakeshafts. ...............
4 Band olips......ccccenveiarcnnecnannnas Riveted to brake hangers..............
4 Band guides....-.cccceeveeanncancaan Riveted to brake band bodies.........
2 Brake d bodies........cccveuenen-. Around brakedrums........c.........
4 Brakeband ends.........cccocncecacen Riveted to brake band bodies.........
2 Brake band linings.................... Inside brake band bodies..............
{1 BrakecranK........c.ccocecencnacnannn. Keyed to brake crank shaft. ..........
1 Brakecrank shaft..................... In gearlngs onsideralls...............
"2 g:ie drums.... T glglxtnegegotwlm;ls ?'it ht:bs.d. ....... .-
"1 e hanger, r . 0 axle, end.....
1 Brake hanger:l 't .| Clamped to axle, left end.......
1 Brake lever. ...... .| On right end of brake lever shaft
1 Brake-lever catch e ol Cnlever......oiiiiinieiinaiaan.
1 Brake-levershaft.. ...........cc...... In and in crank shaft. ........
1 Brake-lever shaft bearing............. Bolted to chest and foot rest..........
6 Brakepins............ccooeieiniann... Pin brake-band ends to brake shaft...
| 2 Brakerods.......coceieeeniieianannnn. Com%ect brake cranks and cranks,
outer.
FIIE s e G ks
rakeshafts...........coooemiaaa.. uppol y brake hangers. .........
[ 2 Cranks, outer........ceceveeeencecan.. Fixed on brake shafts.................
1 Segment guard.........c.coceeea..... Riveted to chest side and foot rest....
1 Begment racK.......ccceeeeiaiannnnnofennn- | T
2 Separators..........ceeeeiieinenannn.. Se) te guard and rack..............
1| Apron, complete.........cccecvvereeen.... ed under chest...................
Consisting of—
1 V50 PN Pinned to hinge lugs.................. Iv 3
4 Apron hinges.........cceuvvivinnnnn.. Riveted on apron......c.ceeeovevean...
2 Apron-latch staples...................|-.... s T
2 | Apron lat;ches,t fgénp‘lete .................. Pivoted on bases on foot rest..........
ons! of—
2 Lateh bodies. .........cccevnneannn.... Pinned tobases.........cocuvuenen....
2 Latchsprings......................... In body around plunger...............
2 Latchhandles........cccvveenennnnn.. Pivoted on bodfes.........cccceuee....
2 Plungers....ccccevevevnireenninnnnnn. Seated in bodies..........cocean......
2 Pins, type A..........coiiiiinnnnn... Pin bodies to bases...........cccuun...
2 Pins, tyge . N Pin handles to bodies.................
1 | Fuze-setter rz:c;ket, rc_omplel:a ............. Hinged to middle and side rails.......
sting o
1 Fuze-setter bracket arm, t........| Riveted to bracket end, | F.
1 Fuze-setter bracket arm, left.......... Riveted to bracket end, left...........
1 Fuze-setter bracket end, | S Pinned to lug, inner ..................
1 Fuze-setter bracket end, left. ......... Pinned to lug, outer..................
1 Fuze-setter bracket separator.........| Between ends of bracket arms.........
1 Fuze-setter rod, lower................. Pinned to bracket separator...........
1 Fuze-setter rod, upper................ Pinned to latch base..................
1 | Fuzesetter latch, complete................ Pivoted on base on foot rest...........
Consisting of—
} ! ia:cc}ll body...cceeiiiiieiaaaa %’mt?o%d to basedl ....................
al spanf . In around plunger..
1 Latch handle -..| Pivoted on body..
1 Plunger...... .| Seated in body....
1 Pin, type A.. .| Pins body to base. .
1 Pin, type A. . ...l Pins handle to body......cccua....... /

DESCRIPTION OF THE 3-INCH GUN CAISSON, MODEL OF 19186.

[Plates XIX, XX, and XXL]

As in the 3-inch gun caisson, model of 1902, the model of 1916
caisson is made of metal throughout, with the exception of the fel-
loes and spokes of the wheels. The principal parts of the caisson
are the wheels, axle, frame, brakes, and ammunition chest.

The wheels and wheel fastenings are interchangeable with those
of the carriage and limber. The axle is similar in design and equal
in cross section to the limber axle, but differs from it in the size
and location of the lugs for the axle brackets and in the lugs for
the brake hangers.
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The frame consists principally of two side rails and a middle
rail, braced by two tie rods and also by the ammunition chest, to
which they are riveted, and of which they form a part of the bottom.
The tie rods, one on each side of the middle rail, are bolted at their
ends ¢to the middle rail, opposite the front and rear parts of the
wheels, and to the side rails near the axle. The middle rail is made
of two pressed steel channels connected by a top cover plate, with
the flanges overlapping in the rear to form g pintle seat, the front
ends being securely riveted ¢to a lunette bracket. In the latter a
lunette is assembled by a lunette nut.

The side rails are of cast steel, the length of the chest. Each has
two pairs of vertical guides that straddle the axle, fitted with bronze
liners in which the axle bracket slides. Above and between these
liners the side rail is bored out and tapped for the spring rod and
counterbored for the caisson carrying spring. Clamped to the axle at
each side rail with two fillister-head screws is an axle bracket, upon
which are formed two lugs, bored out for the spring rod and coun-
terbored for the caisson carrying spring. These lugs slide up and
down between the side rail liners and hold the chest from lateral
and longitudinal motion with respect to the axle. The four caisson
carrying springs, assembled upon spring rods, are compressed be-
tween these lugs and the side rail, thus supporting the chest on the
axle and allowing it 0.75 inch of movement. The upper end of each
spring rod is screwed into the shreaded portion of the side rail,
where it is prevented from turning by a rivet; the lower end extends
below the axle bracket lugs, where there are assembled upon it four
Belleville springs, rings of flat spring steel, cupped to give them a
slight spring action, held in place by a nut on the lower end of the
rod. When the caisson is traveling over rough road the rebound
of the chest from the caisson carrying springs is met by the action
of the Belleville springs, which are compressed between the spring
rod nuts and the axle bracket lugs, a maximum upward spring motion
of 0.25 inch being thus available.

The nuts on the .two front spring rods are made to serve as and
are called apron hinge lugs, end. To these two lugs are pinned
the end apron hinges. An apron hinge lug, center, made of flange
steel and riveted to the middle rail, supports the remaining two of
the four hinges by which the apron is hung. The apron itself is
made of armor plate 0.15 inch thick and may be lowered into posi-
tion in action or swung up to clear obstructions in traveling. When
lowered it reaches from the axle to within 4.5 inches from the ground,
and, in connection with the armored back and door of the chest,
affords protection from small-arm and shrapnel fire to the ammuni-
tion servers in rear of the caisson. The apron, chest door, and
chest back are made of the same quality of material as the carriage
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shields. For traveling, the apron is drawn up to the front and held
by two apron latches. ‘

Each apron latch consists principally of a latch body, handle,
plunger, and spring. The apron latch body is pinned to an apron
latch base riveted to the side of the foot rest; the lower end of the
latch body terminates in a hook, which engages an apron latch
staple riveted to the apron and holds the latter in traveling position.
To retain the staple in the hook, the opening of the hook is closed
by a plunger seated in the latch body and pressed outward into action
by a coiled spring. By pressing the apron latch handle down with
the hand, the plunger is first withdrawn from the hook, and then
the hook is pushed backward, disengaging it from the apron latch
staple.

The pintle bearing is of bronze, bored out to take the pintle shank,
and is held in place by two bolts through the middle rail. The
pintle has a swiveling motion of 360° upon its shank, but is kept
in its normal position by the pintle spring in the pintle bearing,
which presses a spring plunger against a flattened seat on the shank.
The lunette of the drawn vehicle is retained upon the pintle hook
by a pintle latch, which is pivoted by a pin upon the end of the
pintle horn and is held in either the open or the closed position by
the pintle-latch spring. Both the pintle latch and the pintle-latch
spring are interchangeable with those on the limber. The latch is
opened by the entering lunette, but must be closed by hand. The
spring is peened in its seat, but may readily be driven out and a new
one inserted, if desired.

Near the front end of the middle rail and riveted thereto are
two frame handles and two wheel guards, the purpose of the latter
being to present a wearing surface against which the limber wheels
may rub in turning short, thus saving damage to the middle rail.
Between the wheel guards, inside the middle rail, which it braces, is a
stiffener called a middle-rail transom. A caisson prop, formed of
two steel tubes united by a bronze foot, is hinged on a prop pin
which passes through the middle rail and lunette bracket. When
not in use, the prop is swung up against the middle rail and is held
in that position by chains leading from the prop legs through guides
on the middle rail, and uniting in a hook, which is engaged over a
button riveted to the middle-rail top cover plate.

The caisson band brake is similar to that on the 3-inch gun car-
riage, model of 1916, and on the two vehicles the brake drum,
brake-band lining, brake-band end, band clip, band guide, adjusting
nut, and adjusting link are interchangeable. The brake-band bodies
differ only in the placing of rivet holes for the band guides.

Bolted to the hub of each wheel, and revolving with it, is a brake
drum of cast iron,shaped somewhat like a pulley, about the periphery
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vf which is a brake band, consisting of a steel band comprising about
nine-tenths of a complete circumference, and lined with a strip of
Raybestos or equivalent material. The brake-band ends, each with a
pair of jaws formed on it, are riveted to the terminals of the brake
band. To prevent the band from shifting or slipping off the drum, -
two small blocks, called brake-band guides, are riveted to the band
body and work in brake-band clips. These are bronze castings radial
from the axle, and are riveted to a brake hanger. The latter is a
strut with a collar formed on one end, which is clamped on the axle
by a bolt; the other end carries the brake shaft.

On the outer end of the brake shaft is formed a crank, one arm
of which is pinned in the jaws of the upper brake-band end, while
the other arm is connected to the lower brake-band end by an adjust-
ing nut and link, which may be shortened or lengthened by screwing
the nut in or out of the link. The inner end of the brake shaft is
made square and carries the crank, outer, which is connected to the
brake crank by a brake rod with two adjustable brake-rod ends.
The two brake cranks are actuated by a brake-crank shaft, one of
them being integral with it, the other being assembled to it by two
feathers and a pin. The ends of the crank shaft are supported just
inside the cranks by brake-crank shaft bearings, riveted to the side
rails; the middle receives support from the flanged holes in the
- middle rail through which it passes. Assembled in the brake-crank
shaft, which is tubular and has two diametrically opposite slots cut
its entire length, is a solid brake-lever shaft, feathered only a few
inches at its inner end, which extends to the middle of the crank
shaft. Thus the torsional force in the lever shaft is transmitted to
the crank shaft at the middle, thereby equalizing the effect on the
two cranks. The brake-lever shaft, square on the right end to receive
the brake lever, has its outer bearing in a triangular brake-lever shaft
bearing, which is bolted to the chest side, the bottom plate, outer,
and the foot rest; the inner end is carried in the crank shaft, as
stated. The brake lever is placed convenient to the cannoneer riding
on the right side, as it is just in front and to the right of the chest,
extending forward and upward from the end of the brake-lever
shaft. It has an angular travel of about 60°. For holding it in
any set position, it carries a brake-lever catch, riveted near the lower
end, which engages in the teeth of a segment rack, which, together
with a similar quadrant of flange steel, called a segment guard, is
riveted to the side of the chest and the foot rest. The rack and the
tooth of the catch are case-hardened. Two separators at the ends
of the segment hold the rack and the guard sufficiently apart for the
lever to work between them. _

When the brake lever is pulled up to a set position, the torsion
produced in the brake-lever shaft is communicated to the brake-
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crank shaft, and through it to the brake cranks. These, in turning,
pull forward the cranks, outer, by means of the brake rods. The
cranks, outer, turn the brake shafts, which, by means of the crank
arms on their outer ends, draw the terminals of the brake bands
closer together, clamping them tighter upon the revolving brake
drums, and the resulting friction retards the rotation of the wheels.

The caisson ammunition chest is a rectangular steel box built up of
flange steel, formed to shape and riveted together in a manner simi-
lar to the limber chest, but is larger, making provision for 70 rounds
of ammunition arranged in 5 horizontal rows of 14 rounds each.
The top and sides of the chest are comprised in one piece of flange
steel, and the bottom is made up. of four pieces, two outside the side
rails, and two between the middle and side rails, called outer bottom
plates. and intermediate bottom plates, respectively. The back of the
chest is made of armor plate 0.15 inch thick. A steel angle is riveted
to the armor plate all around its edge, and the projecting leg of the
angle is riveted to the body of the chest.

Inside the chest the cartridges are supported by three vertical
diaphragms, flanged all around and riveted to the body of the chest.
Each diaphragm is perforated with 70 flanged cartridge holes. Cor-
responding holes in the front and middle diaphragms are connected
by cylindrical brass connecting pieces similar in all respects to those
used in the limber chest. The diaphragms are rigidly braced to each
other and to the caisson frame by 12 transoms, which are securely
riveted to the diaphragms, the middle and side rails, and also to the
chest back, which they serve to stiffen. Riveted to the bottom of the
rear and middle diaphragms and to the top of the side rails are
four diaphragm reinforces made of flange steel angle, which help to
transmit the load from the diaphragms to the side rails.

The chest door is made of armor plate 0.15 inch thick. It is hinged
to the body of the chest at the top by four hinges, at each of which,
inside the chest, is a hinge reinforce riveted to the chest top and
middle and front diaphragms. The door is held closed by two lock"
bars hinged to the bottom of the door. A hasp and two eccentric
lugs are formed upon each of these bars; in locking the door these
lugs bear against an equal number of lock-bar stops riveted to the
foot rest, thus pressing the door shut, while the hasp engages a wing
nut higher up on the door. The right lock bar may be locked in po-

sition either by a spring padlock or a bolt snap, both of which are
fastened by a chain to the door near the wing nut and engage in the

eye of the latter; the left lock bar has only the bolt snap so attached.
Seven steel tees are riveted to the inner face of the door. These

tees are spaced so that with the door closed the vertical leg of a T

{alls between each alternate row of cartridges, and the horizontal

102614—17——10
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legs press against the heads of the cartridges. The rims of the car-
tridge cases are thus firmly held between the front diaphragm and
the door tees, which, in addition to forming stiffeners for the door,
provide clearances between the door plate and the cartridge percus-
sion cap, for the protection of the latter. The lower edge of the door
i8 also stiffened by a steel angle running its entire length.

The door opens upward and forward, swinging through an arc of
120° to its open position, where it is held by a door prop on the
left side of the chest. One end of the prop is secured with a nut on
a door-prop stud riveted to the door; the other end runs in a door-
prop guide riveted to the side of the chest. As the door is thrown
open, the props catch in notches in the guides and hold it in the
open position; to close the door the props must be released by hand
from the guide notches. A door handle is riveted in the middle of
the door at its lower edge.

The top of the chest forms a seat for cannoneers and has a hand-
rail at each side. To one set of strap fasteners riveted to the door
~ are attached three grip straps for the use of the cannoneers; and
to another set riveted to the top of the chest are attached three
paulin straps for securing the paulin, which serves as a seat cushion.
In front of the chest is provided a foot rest, a perforated sheet-metal
plate the width of the chest, formed to shape and riveted on; it is
supported by the middle rail and by a foot-rest brace at each side,
extending from the front corners of the foot rest up and back to
the sides of the chest. The rear corners are strengthened, on the
right side by the brake lever shaft bearing, and on the left side by
a foot-rest corner brace, which is riveted to the side of the foot rest
and to the chest.

The fuze-setter bracket consists of two angle irons united in the
front to a bronze fuze-setter bracket separator, forming a seat, to
which the fuze setter is securely bolted. In the rear the angles are
hinged to brackets—one outer, which is riveted to the side rail, and
one inner, which is riveted to the middle rail. A fuze-setter latch,
pinned to a fuze-setter latch base, which latter is riveted to the front
of the foot rest, engages a pin in the bronze separator mentioned
above, and thus holds the bracket with fuze setter in traveling posi-
tion. For use the fuze setter with bracket is released from the latch
and swung down and supported by a jointed rod extending from the
separator to the fuze-setter latch base. This jointed rod consists of
an upper and a lower rod pinned together, and also pinned at both
ends, the flexibility of the connection allowing the rod to fold up
when the bracket is swung up for traveling.

The fuze-setter latch is the same as, and the parts are interchange-
able with, the apron latch described above, with the exception of the
handle, which, on the fuze-setter latch, is designed as a finger hold
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to be lifted in releasing. ‘This arrangement obviates the possibility
of dropping down the fuze setter by accident. |

A long-handled shovel is carried under the middle rail, the end of
the handle resting in the lunette bracket, while the blade rests in a
bracket riveted to the sides of the middle rail under the foot rest.
The shovel is secured in position and held tightly against the middle
rail by a leather strap passed around the handle near the blade and
attached to the tie-rod bolt sleeve. On the back of the chest are
carried an ax, resting in an ax-head bracket and an ax-handle sup-
port; a pick mattock, resting in a pick-mattock head bracket and an
ax-handle support, the handle being prevented from coming out of
the head by a pick-mattock handle stop, riveted to the side of the
chest; and a spanner and a wrench, each carried in two wrench
holders. These brackets are all riveted to the chest back, and all
the implements are secured by leather straps, engaging in strap
fasteners riveted to the chest back, those for the wrenches, how-
ever, being riveted to the intermediate bottom plates. -

A name plate is attached to each caisson on the middle-rail top
cover plate just in front of the foot rest, which gives the number,
name of caisson, model, name of manufacturer, year of completion,
and initials of inspector.

In all reports and correspondence the caisson should be designated
by the nwmnber, name, model, etc., given on this name plate. In
requests for spare parts for repairs, etc., the parts should be asked
for by the names given on the plates or in the paragraph giving
nomenclature of parts in this handbook.

"CONVERTED 3-INCH LIMBER, MODEL OF 1908.
[Plate XXII.]

WEIGHTS, DIMENSIONS, ETC.

Weight, complete, empty _— - -— e pounds__ 1, 050
Weight of tools and equipment_____._______ - - do 135
Weight of ammunition carried do. T70
Welght, completely equipped and loaded do 1, 955
Weight of gun, carriage, and limber, completely equipped with 45 rounds

of ammunition pounds__ 4, 475
Rounds of ammunition carried in limber chest______.___ - 41
Diameter of wheels e e e inches_.. 57.75
Width of track_ e do.___ 60
Free height under limber (and carriage) .. .. ________ do__._- 22
Turning angle with carriage_______________ degrees._.. 73

Turning angle with caisson____ do__.. 7%
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NOMENCLATURE OF PARTS.

4
°
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Property clas-
sification.
Name of part. Location, ete.
’ Class. | Section
|
Assembling bolt.......................... On rear part of frame..................
Axchafingplate...................o...... Screwed to chest.......
Ax-handle support........................ Bolted to top of chest
AX DOCKet .. caiiiniiiiiiaiiieiie e do....
P 0 < L TSI PPN
Bearing plate, 2 inches wide... Screwed to doo
Benaring plate, 2.5 inches wide.............{.....do............
Bolt, 0. 75 inch by 4.7 inches. .| For intle bearlng
Bolt 0.75inch by 5.6inches...............|.....d0. . .coceiuiiaiiann
Bolt, steel, square head machine, 0.375 inch
by 2 inches.
Bolt map, 0.625 inch
Bushing.........cccceeena...
Carriage bolts:
0.187 5".) inch by 1.25 inches.......... Forchest.........cccoiiiimiinnnnnnn..
0.187 (y%) inch by 1.5 inches...........|..... do ................................
0.25inch by 3.251inches.......ccoeeeiee|oceec@Oo i
0.25 inch by 1.5inches.......cccov..... Secures ax-handle support to chest....
0.312 (/) inch by 1.5 inches........... For door attachments ................
0.312 (&) inch by 2.75 inches.......... For door prop guide.......cccen.......
Cartridge case packing, intermediate:
With finger notchesat A.............. Inchest.....ccoveeiveeeceracncecnnans
c n&v&gh finger notchesat B..............|-.... go ................................
Y e case packing, upper............. BN+ s Y
Cartridge case packlng, lower..............}-eee. o U
L0 13- 1 4 For doublotree.......cccceveeneeneenn.
Chain, 2.52feet long........ccccocaenean... Forchest door...o.cvevnvnnnannnnnn..
Chain” ¢ 17 SRS Forchains.......ccovveieiinennnennnns
Chainrivets..........cccoveecnnenrnennnn. Riveted to chest door.................
Chest back plate..................oe. Bolted to rear part of chest............
Chest body........ccocimecnennnaaannnnn Secured to frame......c...coeeviuennnn.
Chest bracket { S Riveted to siderails...................
Chest bracket | 11 { 2R N [« 11 T N
Chest straps.........ccoee.-. R, Bolt chest toframe....................
Clamp boltandnut......ccooovveene. ... On sheathing clamp......c.c.ocieenne
Copper sheathing............... feeeeeaaen OnPole....ocoirenencncsnntecncasnnnen
Corneriron........ccceveeecenenaacannnnn Onchest.......cocececeunnncennnnnnns
gomer pos:, nﬁht .............................. go ................................
orner post, left. ...........c....c.llleeen L SN
[0/ O PR L T v 3
Crossrail.....cooiiiie i Riveted to side and middle rails.......
Crown nuts
0.625imneh.......ccovvieiiiiiiiiaaen For chest strap bolts..................
0.75inch ... ..o For pintle bearing bolts...............
Door, woodwork, complete................ On rear ofchest ........occoceviinanans
Doorhandle............ccooiiiiivuninnnn.. Ondoor.....coiciuinieeiannaanncann
Door hinge, center, door strap............. Bolted tochest.......ccvvveeennennnnns
Door hinge, center, lid strap...............[--... Lo L Y
Door hinge, end, door 17 x:Y + JA PPN [ L
Door hinge, en’l hdstrap....ccoevenaenac]oenen o L
Door jamb, n ht. e Part ot door. ...,
Door j amb 1.1 4 PR o [ SO N
BR1T0) O o) {1 « Attai(g)ed to chest door and door-prop
gu
Door-prop guide, nght.................... Bolted to side of chest................. |
Door-vrop guide, left......................|..... s L ‘
Doubletree. ........ccvevieriiennenniann.. Fits on doubletree bolt and strap......
Door-proprivet.......cccvevvivneennnn.. Connect door prop to door prop stud ..
Door-vropstud............oiiiiiinann..- Bolted to chest .
Doubletree bolt brace. .......... ..| Fits on doubletree bolt and strap.
Dowel, oak, 0.375d.......... .| For door jamb.
En1 and stay hook, right. On doubletree
En1 and stay hook, left ...................].....
End bracket........ .| On footboard.. .
Enilink.......... .| On deubletree chain
Filler piece.. . ../ Onchest...........
Footboard.............. ..| Secured to front of frame.
Footboard compartment, right .| Under !ootboard .........
Footboard compartment, left..............[.......dO. ...l
Footboard - J U . Rlveted to footboard.................. !
Footboard latch and strap..... ..] Onfootboard............cooumiaiaaa.. i
Front stay.. ...oooeoiiiiiiiiiiiiiiaa., Bolted to front of chest................ |
Handrail...... ... i, Bolted tosideof chest................
Hatchet blade bracket
BOoly.ee e Bolted to front of chest............... {
Handlerest.............oocooaiifannts o 1 T
Hatchet handlerest...................|..... L S PP 1
Lantern bracket body............oovveens|oonns A0non o '
Lantern bracket bottom................... Riveted to lantern body.............c.
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NOMENCLATURE OF PARTS—Continued.

EE

Il
Aunuwunnwuunuunu---»-u-u--n-n-u-uuv—u—uunuuuuwnuu-u-n-u-u-u-u—u-oow-hHano#wwﬁg »----—----Nu-u-uunwnu |

Name of part. Location, ete.
1
Lantern strap fastener_... ... ._........... 1 Onhntem bracket body.............. 3
Linchpin. ... ... iiiiiicaaaa.. Onendofaxle.............c.cooeaao..
meﬂn. and CIASP. ..o e
PID SPIIDE . ... o ciienececeencecnonns ctoeenantocesoesocsssatanacennreonenn
Linch washer . ... .o i i ieaaeae
Lock bar,right. ... . ... . ........... Ondlmtdoa- .........................
Lock bar, deft .. ... .o e @O i iieriaiicaceacccaaaa-

plate, 2.
Lock bar plate, 2.75" long
' Middle-razl buc::: t.

Name p!
Neck-yoke s
Nuts: vp- -

0. ls’l (&)inch. .. .....__. Goreeereannnn Fordocan-isgn |73 | S
0. 25inch .............................. Fortirebolt..................... F I
0. 312 ({.) ineh. . oL, For bolt....occicimiieniannaa.
0375inch. ... For k1) | N 1
0.375 inch ............................. Fortierod...... . .. ..coceiaeai....
05inch............ eeentenccasnenaecns Fordoor propstud.......cccvuunnnn...
0.625inch. . ..., For understrap bolts........cccc......
0.75imCh .« oo For doubletree bolt................... t
Packing corneriron.... .................. Screwed to corner of packing..........,
Packing support, middle, 2.16 wide........| Between chest packing................
Packing support, middle 2 25 wide........|..... [+ 1 YN 1
Packing support, side, right........ weeeann Securedt.o side of chest................!
Packing s:ﬁppon LY T { SRR PO ; | SO,
.......................... Onchest [ 111 R
Pick mattock bracket.........coooia.... Riveted under rear of frame........... |
Pick mattock handle support.............|..... L1
Pickaxsupport.............o.olllll. Riveted tosiderail.........cccenuen.. [
Pintle..... ...l Fits in pintle bea:l‘ipf .............. '
Pintle bearing ............................ Bolted to middlerail.................. X
Pintleiatch.. ... . ... . ............... Pinnedtopintle...........cccccaeae.. |
Pintlelatchpin........................... Joins pintle latch to pintle............ ‘
Pintlelatchspring..............c.c...a... On pintlelatch..c...cocvivemennnana... i
) o7 Bolted tochest dOOr......ceueeueannnn. ,
Polebody....cveeineeiaiiaeiiiancann.. Secured toframe.......c..cceeeeennn.. '
Polebolt. . ..o ieieianaaans Onmiddlerail ... .. ... ...c.eee ... '
Poleferrule...........cceoiiomiiianaan.. On tmnt endofpole........co...co...
Polepad.. ... ..o iiiiiaiec e 0ie e iiecdiiiiccnaceneen '
Polepadband... ... .....cooiiiiiinnnn. Attsehod to l:ﬁnd ..................
Pole prop earrier, right............... 1....| Riveted tosiderail.................... l
Pole-prop eamer, 11 1 I S s [ SN
PoleStoP. o iiiaeaaan Riveted tomiddlerail.................
Project e packing, intermediate........... Inchest......cioieimiiieireiainanenen
ile packing, upper.................. IR [ SN teecanaaaas -...|
Pro ectile packing, lower..................|..... [ T TN
chain. ... ... iieiiieiiaan... Attached to Prop........ccoceccenann..
Prop-cgl: button.........coceveernennn.. %iveg ‘t_'g foot oerd eocecennacnancann
Prop-c fastening,..................... ive prop tube.......cccc.......
Propchainhandle.........c.ccccuan....... Secured topropchain.................
) ¢ 0 X3 4 T Pinned to top of pro ofp ...............
Propfoot...... ..ceeueiiiiiiiaanaann ..| Pinned to bottom ProPeccecccenn...
Proptube.........cccccvvvmunnn.n ..| Forms bodyof prop.........c.cccc ...
Rear brace, lﬁ)t. . Riveted to side a.n middle rails..
Rear bmce, | 1Y (N AU 0 1 T ...
Separator......... On doubletree..
Sheat clamp. .- Clamped to -
Shovel blade bracket.. Secured un e
Shovel handle bracket...ooceneneninanaeoo.n. [+ 1 SN .

Side rail, right........
Side rail, left..........
8ide rail and chest bolt, front
Side rail and chest bolt nut....

8ide rail brace rod, forward................| Riveted to side and middle rails..... ..
Side rafl filler pla.t.e right..eeoeoeeoea.... Riveted tosiderail....c..c.vuuennnn...
Side rail filler plate, left.... ..............0..... s L S e
Bidedrall understrap, right.................]..... go .................................
............................................... 1
8ide rail understrap,left..................0. ... s

8ide rail understrap bolt.................. I

-| On side rail and chest boit............

v
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NOMENCLATURE OF PARTS—Continued.

Pro v clas.
slggttlon
No. Name of part. Location, eto.
Class. |Section.
4 Siderallwasher.........ccccvevevnennnnn. On side rail understrap bolts..........
8plit rins;
2 0.003 Inch by 0.75InChe.. . cceuinee]oeeceecrnenieaccccccacnccncacanccasccees
1 0.156 Imoh by 1Inch, ... e iiiceciicccaectecesccsssaccacacsccrass
4 0.158 () Inch by 1.51nches. ..........|eeccocnciccecccccansccacsancasnsaacassan I
2 8taples.....ccuiennciiiiiaiiicaaenannn.. Onsiderafls. ..o cceucnanocanccncanan.
Bmﬁ fasteners:
1 00 e iieicraieettncnacicctsecocncaleasesnscsssacanctccnsssanacsaanstennanns
2 NO. 2eeeiiiiiiitieieiieceieeeaaanee]ccoeenccasaccaccecncsoncassosnsncsnsnans
3 o[ I R S PP
12 ) [ . S e eeeeiceccceeacecececosnsncnnscsennsannn
9 NO. 10, et iiiiiieeeeieceeeceaeasaneefosacasuenscacasacscanassanssncasssnansss y IV 3
8 | Tierod, 18 inches long....ccceceeeeen...... Secure packing to chest...............
21| Tle rod 42.3 inches long..........cocco.oadf.. ... 1 T e
66 | Wi er, Drass. .. iceecnecannceenncneacans For No.6 Wood SCTeW .. ..ccvaeveceens
2 | Washer,leather.........ccceceeeevnennnn.. wheel.... . ....c.ccccivcecencann-
2 | Washer,steel....... ..ccccveincananaan... For 0.187 (4&) inch rivets ..............
10 | Washer, steel, 0.375 inch................... ortlerods.........ccceceienninannnn.
8 | Washer, steel, 0.5inch...................0l]oaens O.evennsconanncssscssncnseccnnsans
2| Wheels, complete.,..c.cvueurenencerinecorriiiiiei i i cireeracecacracacanenns
2 ¢ 1 F N On wing nut pin........... ceceseccace
2 | Wing nut pm washer.......cceevieneeneean]enns- L (S
2| Wingnut pine.s.eeeneirieaniennaeneannnn Riveted to chest body.................

DESCRIPTION OF THE CONVERTED 3-INCH LIMBER, MODEL OF 1908,

[Plate XXII.]

The limber is of metal throughout except the chest body, pole,
footboards, and spokes and felloes of the wheels. The principal parts
are the ammunition chest, axle, frame, pole, doubletree, singletrees,
neck yoke, and wheels.

The ammunition chest is a rectangular wooden box with alumin-
ium and wooden packing for holding 41 rounds of ammunition and
three oil cans. A steel back plate is riveted to the rear of the chest
which is perforated and forms a stop for the rims of the cartridge
cases. The chest door is hinged at the bottom and opens downward
and to the rear. A door prop and various implement fastenings are
attached to the chest. The chest is covered with heavy cotton duck.

The axle is hollow and of wrought tubular steel, 3 inches in diame-
ter, §-inch walls. Upon it are shrunk three square forgings with
chamfered corners. One of these 6 inches long is at the middle of the
axle and one 9% inches long is at each end inside the wheel spindles,
the outer part forming the shoulders.

The frame, which consists of a middle rail, two side rails, and
braces, is seated upon the squared part of the axle and is secured
thereto by understraps.

The pole is of wood and has a copper sheathing, a leather pole
pad on the forward end and a neck-yoke stop on its underside. The
pole is also provided with a folding prop.
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The doubletree is made of steel and is mounted upon the double-
tree bolt. This bolt is part of the doubletree bolt strap, being forged
solid therewith.

The singletrees are of steel and shaped similar to the doubletree.

The wheels are of the Archibald pattern, 574 inches in diameter.

CONVERTED 3-INCH CAISSON, MODEL OF 1908.

- [Plate XXIII.]

WEIGHTS, DIMENSIONS, ETC.

Weight, empty, without implements and ammunition__________ pounds__ 1, 300

Weight of tools and equipment carried
Weight of ammunition carried-
Weight, complete, equipped and loaded._._____
Weight with limber, completely equipped and with 44 rounds of am-

munition..._ ---pounds.. 4,170

______________ do.___ 90
e e e e e e do.._. 825
e—do__._._ 2,215

Rounds of ammunition carried - ________ --number__ 44
Diameter of wheels______________________ inches__ 57.75
Width of track _ et do____ 60
Free height under caisson.______._____ _— do____ 24
Turning angle_ e degrees... 75
NOMENCLATURE OF PARTS.
Property clas-
on.
No. Name of part. Location, etc.
Class. [Section.

1 | Ammunition chest (woodw0rk complete) Ontopofframe......ccccevveuennnn...

1 pron ............... Hinged under frame

2 | Apron hinge, center.. .| Riveted toapron..

1 Apron hinge, side, ri sht PR PR d ...................

1| Apron hmge, side,left. . ..ol o

1 | Apron-hinge bracket center, right. . . Riveted tomiddlerail................

1 | Apron-hinge bracket center,left..........|.....d0. ..ol

2 | Apron-hinge brack et side..c.eeeinennnnnn. Riveted tosiderail....................

2 Apron C17: Y (D Riveted onapron.....................

2 | Arm attachment (brake).................. Bolted tobrakearm..................

2 | Arm attachment screw bolt............... Bolts arm attachment to brake arm...

1| Axchafingplate.............cccoamano... Top of chest

2 | Ax-handlesupport............ccocemiennnnn do

1 | Ax-pocket body...

1| Ax-handlerest..
3 | Bacing piate; 3 fuches wide,.

e plate, 2 inches 0..

4 | Bearing plate 2.5 inches wide. . cee-

1 | Blocking émiddle  ¢:V1 ) J v 3

2 | Blocking (siderail). ......................

8 | Bolt, steel, square head, machine, 0.375

inch by 2 inches.

2 | Boltsnap,0.825inch..........c...o.ooalt On chainsriveted to door.............

2 Bracket....cocoiiiiiiiiiiiiiiiiiaciiae Between under strap and middle rail..

1| Brackethinge...............cocoeaiaaen.. Riveted to side rail, right.............

1 Bracket-hinge bolt right.................. B<l))lts l!ru? of fuze-setter bracket to

racke
1 | Bracket-hiuge bolt, left........ resaeecenas Bolts arm of fuze-setter bracket to
middle rail.

1| Brakearm,right..........ccceivenienannnn ed on brake-arm hinge bolt. .....

1 Brakearm, left. . .oooouiiiiiriniioreanfioeee@On i i iiieeiaen

1 | Bralre-arm hingeboit..................... Hinges brake arms to middle rail......

1 | Brake-arm hi:igepiece.................... Riveted to left brakearm.............

1| Brakelever,right........cccovaaiaaa.a.. Riveted on brake-segment bracket.left.

1| Brakelever,left..........c..coeiiiaaia.... Rl\{;tgd on brake-segment bracket,

2 | Brakelever boltand nut................. .| Holds brake levers on segment brack- |-

ets.
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NOMENCLATURE OF PARTS—Continued.
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Pro y clas-
cation.
Name of part. Location, etc.
Class. |Section.
Brake segment, right............cco.e..... Riveted to brake-segment bracket,
Y right.
Brake segment,left...............c..c.... Riveted to brako-segmant bracket, left.
Brake-segment brackot ............. Clamped $08X10. . eneeneinianinnnn.
Brakocogment bracket le t .................................................... i

Brake-segment bracket "bolt..... .. ceacnne Cla.m segmentstoaxle.............. i
Brakeshoe............cocvieciiiiiiiann.. Bolted to brakearm..................
Brake-shoe scrow boltS....ciiiiiriinannnn. Bolt shoes to brake arms..............!
Bolts (carriage)

0.187 (1) inch by 1.251nChes. . cooeee e iiiicieiaiie it caneaa e
0.187 ,l.g inch by 1.51Inches. c.cceeeee|iirineinriconenccrcemracienicanannnnns
0.187 inch by 2.251inches. ... c.oo ] iiui i iiiiieiineiaeiannnant
0.25 by 1.25Inches.....cciviieieie]oeceriiciecieaconiesecsccsoscnccsncancs
0.25inch by 1.6InChes........coiieeree]aeeranerencacarcseccascarcccacsnceasens
0.25inch by 2.25iNCheS.cccceeneneenfiiriiiiiriaaririeenieionniennennenanens
0.25inch by 2.51inches........ceieeeeee]eeeeeececrsecasccassscnsssnaacensennccnes
0.25inch by 3.25inches.....cccoveirieefernmiaiianiiiicicnnacaceseecannannn
0.312 (¥)inch by 1.6inches. .. c.ce.ve|ieininenricannananns ceceececaccacensnes
0.312 ,l.; inCh bY 1.7510Che8 . « e eeeeeefnneereeriiiiennerereeeeencenaseneennans
0.312 (V) InCh bY 2.75 INCheS . . cevenefeeeeenn e eeinineeernsaneanneasannseanns
Cartridge case packing. ..........cceueen.. In chest, intermediate with finger
notchesat A.
B 5 T T PN In chest, intermediate with ﬂnger
Cartrid king, Inmlfceéltes 5.

) g6-case pac) UPPOr....ccvvune.- CheSt...e.cneeeienaneranacans
Cartridge-case packing, lower..............|..... L, T T
Chain 2.52feet ong...........cc.oevveenne Connected together and rlveted to
ChAINTING. . uevvenreenrannceeennenannnnnes "hest.

Chainrivet. . ...cocineiirmaiaamciennnns

Chest back plate.......cccoeeeciicanannnns Screwed onto packing.................
Chest Strap...cccoceeenercoccnacecnnanns Sc;:lvived to side of chest, bolted to side
COrneriron. . .cecccevscersacancescncncens Screwed to corners of packing.........
Corner post, right......o00os esesenenacenn Inside chest, rear, right side...........
Corner post, left...... .. .......caiiiiiln Inside chest rear, left side....... panaen
Cover, uck ............................... On top of chest ........................
Cover, leather (for pole strap) ........................................ essseseenuuns
Crossrail front... ... .ccooieievicininnnns Bolted to side rails and miidlerail....
Cross rail, Fear. ... .occeceeeceaccecaceccanans Bolted to rear ends siderails.......... 1V 3
Crown nut, 0.625ineh. ..o eiinanaaaaes On side rail and chest bolt, front. .....
Doar (woo 1“ ork, complete)............... Rearofchest........coeeivennnnnnnnn.
Doorendplate.....covveiinineniennananen. Bolted to outer face of door............
Door handle. ... . .ceeereeenennncccecoceacfecese@Oieeenencnnaccaceannas .
Door hinga, center, door Strap. ....ccccaeee|eee @0 iiiciiiienaannn..

Daoor hinge, center, lid strap........ . Bolted to underside of lid tOp

Door hinge, fc-nl door strap..
Door hinge, end ., lid strap..
Door ioint, right.........

Door Joint, left.. ... Rear end of left side of chest.

Door plate, right............... Bolted to outer face of door.

Door plate, left. .. ...coeeeereannnn R P [\ S

Doar prop, A=17.562 (178&-inch) . On door Prop studs...

Door prop guide, right........... .1 Riveted to outside of chest right side..

Door prop gulio. left........... ‘| Riveted to outside of chest, left side. .

Door prop sliding rivet........... .{ Runs in door prop guide attached to
end of door prop.

Door Prop stud He=4inch................ Riveted to end of door. . ..............

Dowel, 0.375inch........cccecvecireannnenn. Indoorjoints....cccoceecacennnnnnnn..

Fillerpiece......ococeveencraanncanncnnan. At ends of packings.......c.ceeenn....

Footboard.......ccvieicincncencneacancan. Secured to ootboard brackets.........

Footboard bracket..........cccccaea.... Secured to middle and side rails.......

Frame handle, right....................... Ri\_rgted to front of middle rail, right
side.

Frame handle, left........coueeeee........ Rh_rgbed to front of middle rall, left
side.

Front shield............coovuiiminmnanna... Inner face of front of chest.............

Front shield cleat, bottom................ Bolted tobottom of chest,bearsagainst
tront shield.

Front shield cleat, side........coovuieieii]eee 0o toiiiuiniueecacncncencraanans

Front Stay...c.ccevemeeecerncnacacanaann.. Bolted to front of chest..............

Fueze setter bracket (2 pieces)............ Attached to side rail and middle rail,
under right side of chest.

Hand rail.......cooiiiiiiiiiiiaes Bolted to sides of chest...............

Hand rail reinforce .....c.coecee aaa.a.... Between chest and hand rails........

Hanger......ccoeeeieeeiiacenaieeacaannan Pivoted in hanger clip................

Hanger bolster.......ccoceceeieiaacaaan.. Riveted to middlerail.................

Hangerelip..o.cocoveeeeeeiciraracnnnn.. Riveted torear crossrail..............

Hanger filler plate...........ccccoceeeaen..

---| Bolted to outer face of
-| Rear end of right side of chest.

Riveted on brake arms.

door...
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OF PARTS8—Continued.
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Name of part.

Location, etc

P hadon

Bection.

Nut, stee
Nut :teel , square, 0.375 inch (for machine
Nuts, steel, standa,

Middle-rail bolt, .625 inch by 8.25 inches. . .

Middle-rail bracket, front, right...........

Middle-rall bracket, front left.............
Middle-rail bracket intermediate, right. ..
Middle-rail bracket lntermedlete, left.....
Middle-rail bracket rear right........

Middle-rall bracket, rear left..............
Middle-rail reinforce, right................
Middle-rail reinforce, left.......cc..cc.....

Middle-rail separator..........cocceeuen...
Middle-rail top plate.....ccceveveaneaanlen
Nalls

......................................

Nameplate.....cocoveiinimnincannnenns
Nuts, steel for carriage bolts

0 187 (,IL) inch......

0 312 i{.) inch........

stud)

025 inch (for tlre bolt) ................
0.375inch
(111 T0) | D PN
0 5 lnch clflor bracket-hinge bolt, left....
0 625 inch, for brake arm hinge bolt....
0.625 inch for spare pole fastening bolt.
0.625 mch for understrap bolt.........

.............................

Packing corneriron.......................
Packing support, middle, A=2.16.........
Packing support, middle, A=225.........
Packing support, side, rght...............
Packing support, sideleft............._....
Padloc

No. 850 with clevisand clevisrivet

. Bolte:l to brake arms...........
.| Bolt

--] Riveted in lunette........... .
.| Riveted to rear crossrail...... ceravee-

special, 0.5 inch (for door prop' .

Pick-mattock guard
Pick-mattock support ..
Pin, bronze..............

Pole strap

Pins, steel:

0.156 (4 ;
8%27&,3} inch,D..;eeeviininneann....

. Projectile packing, mtermedlate ...........

Projectile packing, upper. .

Pr::slllinktohmger , other pins hanger
0

er strap to brake arms

In apron CL T ..

Assembled and pivoted in latch
brackc t.

Pivoted in hanger clip and fuse setter
bracket.

....................................

Bolted to bottom of chest . ............

Secured in front of middle rail.........

Riveted and bolted, forms main part

of frame.

Passes through middle rail and middle

rail bracket, intermediate.

Rigeted to middle rail and cross rall

ont.

Riveted to xxﬁddle rail and cross rail
rear

Riveted to middle rail and cross rail
rear left side.

Riveted inside middle rail at prop-
chaln guide.

“Betwoen parts of middie rail .- o1

Riveted to middle rail and side rails...

Becure wedges and filler piecesto chest
sides and packin,

Attached to left side rail..............

........................................

........................................
........................................
........................................
........................................
........................................
........................................

On corners of packing
etween paclgn
‘At rxght ends of packings.............
At left ends of packings...............
Fastened to ock chain.....
Fronit ofchest....................
Cornects end of link with separator in
fuze setter bracket.

Inlatchlock......cocneiennneananenn.

In brake-lever bolt...........ccccae....

Inlatchhandle.......................

Hinge pins connecting 1id straps and
door straps.

Riveted on rear of middle rail.

In sgpports in chest

v
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NOMENCLATURE OF PARTS8—Continued.

Property clas-
si%ecgtion.
No. Name of part. Location, etc.
Class. |Section.
1 | Projectile pac yJOWer e ievnnnncnnnnne.. In supportsinchest..................
2 | Propchain, A=m20.75........cccvuneuennnn. Colxlm?tzted toprop-chain eyes and prop
ook.
1 | Prop-chain button, A=1.875.............. Assembled in lunette.................
2 | Prop-chainelamp.........ccceveveieannen. On prop tubesS. coe.voceeeacnceenenanns
2| Propchaingnide.....veieriiaaannnn.... Riveted to middle rail top plate.......
1] Propeye, right.coo.ieeeiireineenenanaanaan Riveted in prop tube, upper end......
1| Propeye, lelt, .. .eoceeiiimnienieaeees]eaess L o
1| Propfoot. . ueeeiereeeniiarneaciannacnacaes Riveted to lower ends of Prop tubes. .
1| Prop hook . ouuniicaen i iiiiiceceaicaeenn Connected to upper ends of prop chains
b N I ¢ (i i 1)« DD Connects prop eyes to middlerail. ....
1| Prop-pin Washer.eeeeeeeeeeeeeeeeanennnens Onend of proppin......cocvvceenna...
2| Proplubi. .. .o ciiiiiiiinieiiiiiirenass Riveted to lower ends of prop tubes...
2 | Rivet, Norway iron, countersunk head | Connect linchpin spring with linchpin.
0.187 () by 0.875 inch.
Rivets, steel, button-head:
2 0.187 () by 0.375INCh. eeoeieiiiieieieeieeeieaieeceiceisncnsnannansnancas
3 0.187 (Y) by 0.5InCh. ... e eeeiiii e eeeriaeanacea i iaccaaecenaacasonnncannas
2 0.187 (FI DY 0.812 (HINCh. oo oo e e eaeaaes
4 0.187 (#) by 0.8751nch, v ..o e
2 0.187 ,l,; inch by 1.562 (1) inches. ... |....ceoieeir i eaecciaeaacaaee.
2 0.187 (%) inch by 1.6251nches. ... ... | cieiiiiuimiiiiiiiiiiiiiiieiieeeeannes
2 0.25 by 0.8751INCh. . .o eeei i e itarecicec e caaanesaanan
2 0.25by 0.937 (P) INCN . e uvnnemee e riiiiiietcrieeneeas
2 0.25inch by 1.125InChes. ... c.ciceeru]enaneieoaieiiaaciaaceccascnascnsennns
6 0.25inch by 1.625inChes. ........cooeoeereeeecaceiieeaacasacanacsccasccnns
4 0.25inch by 1.937 (148)inches .........|ceeeeioaiiiiiiiicicicanannnnnns
2 0.312 () inch by 1.187 (1}) inches. ..|.
4 0.312({}) inch by 1.25 inches. ........
4 0.312 (&) inch by 1.312 (14§) inches.
10 0.375 by 0.875 inch. .
4 0.375 by linch.........
1 0.375 inch by 1.25 inches
42 0.375 inch by 1.375 inches
10 0.375 inch by 1.437 (1+%) inches
18 0.375inch by 1.51nches. c.u.oeiieenesfeiii i iieieee
6 0.375inch by 1.625inches. ... .oooeeeifoeneennmne i
4 0.375 inch by 1.687 (1 ; INCheS. . .cuiee|ieeneecanceaciaiaiccaccacaaccancaceaens
4 0.375inch by 1.812 (144) INCheS. 4 ceeeeufenrneea it ieciecceacaaeaeann v 3
10 0.375inch by 1.875inChes. ... .ccceveeefoeecaeirima i iicienaae
14 0.5inch by 1.125inches. ... .ooeeveeosfomee i
2 0.5 inch by 1.187 (1) inches. soc.ceeefeeaniiiiiiiiii i iiiiiciieernaa
2 0.5inch by 1.625inches.........cocceoifoeiuniiiiiiniiiiiiiiiiieiieiianann..
12 0.5inch by 1.687 (14) Inches. ....coeuofonenemirari i erecenens
2 0.5inch by 1.761inches.........ccceeoe fomiiiiiiiiiiiiii i
Rivets, steel, countersunk head:
4 0.187 g,l,) inch by 1.25INCheS. eoeneveefieeeeaceeeaceeeicaeecscceancsccacnees
2 0.312 (v) inch by 1.937 (14§) Inches. ... | . cecmee i cciaceireecceetcnans
4 0.375inch by 1.25inches. .o coeieinei oot e e itiseeraeceaccnanaaean
2 ROAS. ettt eeenaa Connected to brake levers and springs. \
21 Rodbolt.....cooireiiiiiiieiiiaiiaaann Connect rod and brake levers.........
2 | Screw, steel, countersunk head, 0.25 by [.... ... i iiiiiiiiiiiiiiiiiiiiiaaaes
0.5 inch standard. . !
1| 8eparator.ee.eecerneeeerneinnennnnennnns Riveted between arms of fuze setter !
: bracket.
1 | Shovel-blade bracket..............c....... Riveted to footboard,.................
1 | S8hovel-handle pocket....c.ocvnenennn..... Riveted to middlerail................
1| 8iderail,right...c...coeviiiieiriiaa... Connected to right ends of cross rails
and right side of middle rail.
1| Siderail,left..... ...l Connected toleft ends of crossrails and
left side of middle rail.
2 { Side rail and chest bolt, front............. Secures front of chest to side rails. .....
2 | Side rail and chest boltnut................ On side rail and chest bolt, front. .....
1 | Side-rail bracket, front right............... Ri\_'gted' _%o cross-rail front and right
side rail.
1 | 8ide-rail bracket,frontleft................ Rivg,]ted to cross-rail front and left side
rail.
1 | Side-rail bracket, rear right................ Rivg]ted to cross-railrearand right side
rail.
1 | Side-rail bracket,rearleft................. Riveinlted to cross-rail rear and left side
rail.
1 | Side-rail reinforce,right................... -Riveted to right side rail...... eaaans
1 | Side-rail reinforce,left..................... Riveted toleftsiderail................
1 | Side-rail top plate, right.......... ...| Rivetedto topofright side railat bend.
1 | Side-rail top plate,left....... Riveted top of left side rail at bend....
1| 8leeve.......ccceeveunnnnn.. .| On brake-arm hinge bolt ..
2 | Spare pole fartenings...,....... Bolted on middlerail .................
1 | Srare pole fastening bolt, A=4............ Holds pole in fastening................
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E OF PARTS8—Continued.
i(;lerl:y clas-
cation.
No. Name of part. Location, ete.
Class. [Section.
1 Spal;e pig:!e fastening bolt, A=§.5.......... Joins fastening to middle rails.........
plit p.
2 0.093 () by 0.75INCh . cevvvneevnaneras]ioeenccareensetmnecasccacaccncrcccsneans
2 0.125 DY 0.75 100t e eu s eeennneeneenc|eencaensnsesesssasscessrassssnnsasnananns
2 (IBVLE AR v(:3) 1o NI BN
2 0125 by 11nCh. .. oenvriiereieeeeececfeeeearacnreensceceeacaccneanasnsnsnseecs
38 0.156 (x LA X R N SR
2 0.156 2{; DY 1.5IMCheS .cveeveiiinrec]eenaieecrecaicrocscacsoocnnacancccnonnas
1 0.187 (#) by 0.875inch - ... o o ool ieeaianes.
2 | BPIiDgS..cciernacecnnecnciacanccncncacenss Cox;laected with arm attachments and
4 | Spring assembling boltS.......ccoeveunnnn. Com:iect springs to arm attachments
and rods.
Strap fasteners
3 L1 g 1 on chest top, 2 on chest front.....
3 D[ 2 F P Chestfront.....ccccouncencnannccanens
g o If)‘c’lhli"ih ............................ (Ckl:est tgp and mi;idle m? .............
rods, A=ml8. . ... uiiiiiiiniaieiaiaaes nnec! king to chest..............
2 Tierods, A=md23.............ccccvenvennedf.....do... pac ...........................
8 | Tire bolt.s 0.25 i.nch by 3 inches........... Connect chest straps to chest..........
1 Understrap ............................... Bolted to middle rail, holds axle......
2| Understrap bolts........cceceeieeienannnnnan Holds understrap to middle rail.......
‘Wagon-box rivets:
4 0.187 (%) INCh DY 1.312 (145)I0CN6S <o 2| o oo ceeeceeeeee e e eaaeeeaaranaeans
3 0.187 (&) inch by 2.375inches -........|...c..coeieiieeaa....
2 0.25 inch by 1.75inches.......coocveacafernnnn.. v 3
2 0.25 inch by 2.437 (2&) inches
2 0.25 inch b 3.375 inches......
8 0.3128 ) i.nch by 1.937 (144) inches.. .|........
2 | Washers, leather, for wheel................ Onaxle.....oeeeveeceaaeaeaccccanaes
1 | Washer, £ ISR On brake arm hinge bolt..............
1{..... [+ T On bracket hinge bolt.................
10 | Washers, steel, 0.375 inch.................. On tle {1 1s K S
8 Washers steel (123610 + DRI RPN ¢ [« SO
7 Washers SEOOL..eeeemensi, | On tire bolts for chest straps..........
4|..... L L N Under shovel blade bracket rivet..
16 | WedgeS.....ccovuiecnnennmarancancacnnnanns ' Between filler pins and side of chest. .
g Wheels ctgmplete ......................... Same as On CAITiage .. cooveceeecnnnn-.
nuts............. .e
3 ng-nut pin washers. .. }Assembled and attached to chest door.
3 | Wing-nut studs........ .
Wood screws, brass round head: ‘
65 0.75 inCh, NO. 6. ..eotiniiiiiiaeeesiaeieciaeacanecasansanascacsoncnasanss
9 0125 inch, No, 10, --noo 2 lllo il NSRS
Wood sqrews steel: [
48 0.75 NO.Buoereeeeiieicieenncnns leeenoenccnennececonecnncassnnsencansanas
4 1 inch bfo B e
34 1inch, No.8......oolllliliiiii b e e e reeecereceeenaecramcscaaanaaanaan
57 1.25 inches, No.12.cveriirieenannnn. e eeeessesesseseeasnenacesasncasnsacnanes
6 2.75 inches, No. 14.................... [varenemsseessonsmsecnansaasccccsancacanas
1 2.75 inches, No. 14............ccueann.. ] On bracket hinge bolt...........ce....

DESCRIPTION OF THE CONVERTED 3-INCH CAISSON, MODEL OF 1908.
[Plate XXIII.]

The construction of the caisson is very similar to that of the lim-
ber. The side and middle rails are longer and the latter terminate at
the front in a lunette by which the caisson is coupled to its limber.
The caisson is furnished with two lever road brakes, each of which
operates separately, so that either or both wheels can be: affected.
The brake arms, steel angles, are pivoted at the middle rail by the
brake arm hinge bolt and extend out to the rear of the wheels. They
are supported by a hanger strap on the side rails. On the outer ends

are cast-iron brake shoes.
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A spare pole is carried under the middle rail on each of four cais-

sons in a battery.

A fuze-setter bracket which is made of steel is hinged to the side

and middle rails.

[

3-INCH GUN AND 3.8-INCH HOWITZER, FORGE LIMBER,

MODEL OF 1902.
WEIGHTS, DIMENSIONS, ETC.

Weight, empty, without equipment_________________________ pounds__

Weight, complete, equipped and loaded oo do.___
Weight of forge limber and battery wagon, both complete, equipped and
loaded - - - - pounds._.
Diameter of wheels - _— inches__
Width of track_ . ___ . — ——— _ do
Free height under limber._____ - -do
Turning angle with battery wagon_ . ____ ... degrees_._

NOMENCLATURE OF PARTS.

958
1,577

4,324
56
60
26.5
7%

[Parts not enumerated in the following list are the same as those for the 3-inch gun limber, model of 1902.)

Pro
No. Name of part. Location, etc.

rty clas-

sification.

Class.

Section.

Forge limber chest, complete, consisting
of—
Back and left end.... Partofbody
Front and right end.. N PR do.
Bottom............. cecaeeecacene esacn do..cecincnnnnnn.

Chest-rail filler pieces.................. [ Riveted to body and chest rail........
Outer lef b-hand partltlon .............. Part of .........................
Inner left-han 115 (1) + HRRR PPN | [+ SRR
Inner right-ha.n partition. e do .................................
Outer right-hand artitxon .
Longitu partition (ri
Longitudinal partition (le
Left rear corner angle.
Right front corner an le
Bottom stiﬂening ang
Comer-tie pleces.......... ...

Filler pieces.......cceeeeiiiencnnacanen
Shot-bolt stops.........coceceneaaaa..
Shot-bolt bracket (right).............. .....
8hot-bolt bracket (left)...............
Shot-bolt filler pieces.........c........

Chest rail (ri
Chest rail le ) ..
8hot bolt (ri )
Shot bolt (left)
Shot-bolt hasp (nght).................
Shot-bolt hasp (left)........ccee.n.... do
Wing-nut pin......coevvivivicinnnnen. Riveted to chest body................
Wingnut....o.cooiiiiiiiiiiiiiaiaaenn Rivetedonpin......c.coveeeaiao...
Wing-nut pin washer................. OnpIn..coviieiiiiniiiiaiaisansns
Wing-nut pin washer, large........... Between pin and chest body..........
Padlock, with chain and bolt snap....| Eyerivet on chest body..............
’ Eg hmges ............................ Riveted to lid and body..............
Hand—rail grackets Riveted to body of chest..
! Hand-rail tubes..... Connect hand-rail brackets .
) Lid-prop bracket . ceee ...|Rivetedtolid...........cocoanininias,
Lid-prop guide (left) .............. -...| Riveted to chest partition............
(s 30 {2 Riveted on lid-prop bracket. ..........
I le-prop L A Rivets hd prop to bracket............

et bt ot DD B B M bt Pt o Bt e e ek ik ot et e e ik ek ot D Bt gt DD DD DD D B e e o i ek bt Bt o e ok et bt et et
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NOMENCLATURE OF PARTS—Continued.

Pro clas-
| honsion.
No. Name of part. Location, etc.
Class. ISeotlon.
Fo eclimtber chest, complete, consisting
—Continued
1 le 31 P slidmg rivet ... ...oolo... Rivetedonlid prop.....cccveueennn...
1 Ratchet-dnll fastening, No. 1......... Riveted to outer ht-hand pamtion .
1 Ratchet-drill fas No ......... Riveted to inside ol chest back........
1 Forge-legs fastening, No. 1............ Riveted to inner rlght-hand partition..
1 Forge-legs fastemng, No 2 ................. s L !
1 Screw-wrench fastening, No. 1........| Riveted to outer right-hand partition..
1 Screw-wrench tastemng, No.2.coevaoferen. s
1 Chisel gcold iron) fagtening)........... Riveted to inside of right end.........
1 Chisel (hot iron) fastening............[..... L« 1o PN
1 Flatter fastening........cccoceemeceeefoanen s L
1 Hand-hammer fastening.............. Riveted to outer nght-hand partition..
2 Fore punch and creaser fastenings. .. .. Riveted to inside of left end...........
1 Shoeing-rasp fasteming, No. 1.......... Riveted to inner right-hand partition..
1 Shoeing-rasp fastening, No. 2..........|..... s o
1 Flat bastard file fastanln%. ............ Riveted to inner left-hand partition...
1 Taps and dies fastening, No. 1........ Rxlgfetted 30 inside of back of chest near
end.
1 Taps and dies fastening, No. 2......... Rilvg'ted 30 inside of front ot chest near
eft end.
1 Square fastening, No. 1...ccccue...... Rifvetgd to underside of lid near center,
ront.
i Square fastening, No. 2............... Riveted to underside of lid near center,
rear.

1 8quare fastening, No. 3............... Rlv%ted to underside of lid near right
1 Riveting hammer fastening........... Riveted to ‘outer right-hand partition..
1 Shoeing hammer fastening............[..... [ R
1 Clinching iron fastening...............j..... [ [ YR
1 Hardie fastening......cccecvnvuunn.... Riveted to inside of right end.........
1 Ofler fastening.........c.ccevieeaaao.. Screwed to anvil block................
3 Portable forge fastenings.............. Riveted to underside of id............
1 Forge gear wheel fastening, No. 1......| Riveted to inner left-hand partition... } Iv 9
1 Forge fear wheol fastening No. 2.....| Riveted to lid-prop bracket and lid...
2 Anvil fastenings..........c.c.oaaue... Rivetedtolid. ........ccceeeieianaaes
1 Sledge handle racket ................. Riveted to bottom of chest .. .
1 Axhead bracket........ccoceiciunan]onnnn L« 1 T, .
2 Front oil-can supports... ..do..
2 Middle ofl-can supports. . eeedoaaiaia,
2 Rear oil-can sr?ports.... B s
2 Ofl-can suppo cover. . . H.mgod to rear o1l-can supports .en
2 Sashcord....c.ocococeeceacnnnnn.. .., Fastened to oil-can support cover.....
2 Oil-can support latches......cc....... On COVOrS..c.cveenenenanirenarenanas
2 D Y21 1B 4
2 Oil-can support latch springs.......... Onlatehes.....cociiminunininannnan...
1 Wooden packing for forge (4 blocks) Inchest....cocviiiiieniieincaaaann..
1 Wooden packing foranvil............. B -
1 Wooden packing for small tools.......I..... o L
1 ‘Wooden p for rivet sets......... [-+en L N
2 ‘Wooden linings for horseshoe compart- ..... 4

ment, bottom.
4 Wood«:n linings for horseshoe compart- |..... LT

men
4 Wooden lmlngs for horseshoe compart- |..... s

ment, end.
1 Packing strap, rivet set On packing for rivet sets..............
2 Oil-can support hinges....... .| Riveted to rear oil-can supports.......
2 Cover hinge pins............. ..| Connects hinge and cover.............
1 Foot rest, complete.......... .| Same as for 3-inch gun hmber, exeept

modification for carrying sledg

2 Foot-rest liner............... ..| Rivetedtofootrest......ccooeeeun....
1 Sledge holder.............-.. B P T
2 Sledge strap fasteners...... B . 1
1 Nameplate.....cocvvevervennnannnnss On rear end of middle rail............

Norte.—Other implement fastenings and bucket holder the same as on 3-inch gun limber.

DESCRIPTION OF THE 3-INCH GUN AND 3.8-INCH HOWITZER FORGE LIMBER,
MODEL OF 1902,

The 3-inch gun and 8.8-inch howitzer forge limber, model of 1902,
differs from the 3-inch gun limber, model of 1902, only in the construc-
tion of the chest and foot rest, which are fitted to carry the tools and

102614—17—11
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supplies pertaining to a farrier’s shop, with the addition of some
machinist’s tools. The limber frame in all its parts is the same as
those of the other limbers in the battery, and the chest is attached to
the frame in a similar manner.

The forge-limber chest is a rectangular flange-steel box with chest
lid on top. The lid is flanged all around, fitting over the body of
the chest to make it water-tight. It is secured in front to the body of
the chest by four hinges, and in rear it is held in its closed position
by a shot bolt at each corner and by a hasp and wing nut in the
middle. The shot bolts are seated in brackets riveted to the chest,
while the shot-bolt eyes are riveted to the lid; the hasp is hinged
to a hasp-hinge plate riveted to the lid, and the wing nut is attached
to the wing-nut pin, riveted to the body of the chest. A spring pad-
lock, fastened by chain and staple to the chest, may be passed through
the eye of the wing nut to lock the chest lid when closed. Outside
on top is a raised seat, fastened to the chest lid, with spaces under-
neath for carrying three watering buckets. The seat has a handrail ’
at each end riveted to the chest body. Various strap fasteners for
paulin straps, grip straps, picket-rope straps, etc., and brackets for
carrying all the implements carried on other limbers are provided and
are 1n all respects similar to those heretofore described for the 3-inch
gun limber, except the ax-head bracket, which is slightly modified.

(One picket rope is issued for light batteries; two picket ropes are
issued for horse batteries.)

Arrangements are also provided for carrying on each forge-limber
chest one sledge and two oil cans. The sledge rests in a sledge holder
riveted on the right end of the foot rest, with the handle projecting to
the rear through a sledge-handle bracket riveted to the bottom of the
chest. The oil cans are carried one under each end of the chest. For
this purpose, for each can three flange-steel brackets, called the front,
middle, and rear oil-can supports, are riveted to the bottom of the
chest. The can is placed in the supports from the rear, and is re-
tained in place by a bronze cover on the rear bracket. This cover is
hinged at the bottom and held in close position by a spring latch.
If desired, the latch may be more firmly secured in locking position
by a split pin. The oil cans are similar to those carried on the
3-inch gun limber.

Inside, the forge chest is divided into five compartments by four
vertical partitions reaching from front to rear. The end compart-
ments are comparatively narrow and are fitted with fastenings for
carrying smith’s and machinist’s tools, each so that it can be taken
out without removing any other. The compartments next to the
tool compartments are wider and are subdivided by lateral partitions
forming two compartments for horseshoes and two for horseshoe
nails, with a total capacity for 300 pounds of horseshoes and 50
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pounds of nails. The horseshoes are carried loose in the compart-
ment, which is wood lined ; the horseshoe nails may also be carried
loose, though the nail compartments are made of the proper size to
take the 25-pound box of nails as issued. All of the partitions in
the chest are made of flange steel, flanged on three sides and riveted
through the flanges to the chest. The middle compartment is fitted
to take the field forge in front, the anvil in rear, and several small
tools in brackets on the walls. The anvil is bedded in a wooden seat
on the bottom of the chest, and with the forge is held in place by
cleats on the chest lid. The latter is held in its open position by a
lid prop, which is hinged to a lid-prop bracket riveted to the under-
side of the lid and having at its other end a button running in &
lid-prop guide riveted to one of the chest partitions.

FORGE LIMBER, MODEL OF 1902 MI.

The forge limber, model of 1902 Mr., is the same as the forge lim-
ber, model of 1902, except that it has the identical automatic pole
support used on the caisson limber, model of 1916.

CONVERTED 3-INCH FORGE LIMBER, MODEL OF 1908.
WEIGHTS, DIMENSIONS, ETC.

Weight, empty, without equipment___________________________ pounds__ 936
Weight complete, equipped and loaded—________________________ do____ 1,555
Weight of forge limber and battery wagon, both complete, equipped and

loaded - - - —_——— _— -pounds__ 5, 965
Diameter of wheels____________ —— —_— : inches__ 57.75
Width of track. . do____ 60
Free height under limber____________________ do____ 27
Turning angle with battery wagon___________________ _______ degrees_. 3

NOMENCLATURE OF PARTS,.
Pro ; clas-
Sihoadon.
No. Name of part. Location, etc. i
’ Class, |Section.
2 | Anvil fastening ............................ Inchest....ccccieieiananeacncnnananes
1| Anvil % .................................. 2
2 | Assembling bolt 0.625 by 6.375............ Through middlerail...................
1| Axchafingplate...cc.couieeecieencncan.. Screwed to top of chest................
1| Ax-handle support.......cccceveeenvncnnnn. Riveted to top of chest................
1| Ax o:(llzet ................................. Screwed and bolted to top of chest....
B T - s 5 s
1 Hamyile TSt . o e eeecerieceaccaananaccaac|acaccancancsaccssrcacnanasasaccasnsannan
1| AXIO.eueeuerameensoseanssnsenacasesocoanslocacesescsasasessesncnssscsanasensannnes
1| Backstay.c.uuoeereemiiienneccaainnen Riveted tochest...................... v 9
1 Back-stay E-17:3 o) [- 1 RN Onmiddlerail... ... ..ccecveneinne...
1| BoltSDAD . .coiiencaciaiiiiicnenaniananns Onlockchain.. . .. ... ccocvemiunnnn
2 | Bracesod, UPPer....cceceeerecencraacenann Bolted to side and middle rails.........
2 | Brace rod | 103 7:) PRI PR L S
1| Bushing....coocoiiiimiiiiiiiiicenienae, .| Forced in rear end of pole.............
2 | Chain. . ceeeaeieeicaeacaierescasncacannn Fastened tosideralls. .................
1 Chain with chainrings.................... Fastened to chest, for bolt snap.......
1| Chestbody.ccueeceereeannnsennaceceeennnns Bolted toframe. ... cceveencennnnnanns
1 Chestlid..ccciceimeiiceianiancneaaceanaan. l ed tochestbody....cceceeuannnn.
1| Clampboltandnut......c.covvvemennnnnn. eathlng clamp..ceeicaianannnnn
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NOMENCLATURE OF PART3—Continued.

g 4

DORDIRDD b d et et nh ek Pk XD B Pt e ekt DD Pk Pk Bt DD i B b 8 b RO 1t DD Pt Pt b Pk DD DD Pt ek ek v-n-v-n-n—wr-n-oaubbaSv-- l

—t
b gt DD bk b bk DD bk ok ek et ok ok ok ek P e b O DD

Property clas-
slﬁgation.
Name of part. Location, etc.
Class. [Section.

Cold-chise! bracket........c.cceeeeeenan.. Inchest....cocceeeracnniianannnanaeans 1
Coppersheathing.............cccveennn... onpole.....cevveeennnnn |
Copper Washers. . ......ccocececeianererneaaeeanananacesarannne
Corner plate, bottom. ......... On corner of chest.
(ét)rmn'f plate, vertécal ................. [+ 1, T,

over for hasp and hinge Strap......cocoviforiiiiiiiiinecnrenesncinsannes
Crossrafl..............cc.ccaee Riveted to side and middle rail
Dio-chest filler block. . chest...ccovvuviinninncnanns
Die-chest keeper. .. ......c.cccceevnennccacfennns [+ [ TN
Die-chest support, front.........cccceeceeclunn.. do.
Die-chest support, rear.....cew.cceveveeaee]oo o do.
Doubletree........cueerereeacneecaanennns Bolted to middle rail.. .. .
Doubletree strapand bolt................. Fastened to middlerail............... !
Doubletree-bolt brace..................... On doubletree bolt and fastened to :

. middle rail. |

Driving-tool retainer. ..................... Inchest....coeemeniniicnciannaanesns
End and stay hook, right................. On doubletree ......................... I
End and stay hook  [:3 ¢ 2R N « [ I RN !
"End bracket . - .o.oceuociniinianciaaenninns O footboard..o oo oon il |
Endlnk. ... ..ooiiiiiiiiiiiiiiiiaaes On doubletree chain................... i
File-handle attachment................... Screwed inchest........c.cooiiiia.n !
Flatter fastening. ............ SO Y I SRR 1N
Footboard.....c.cocviviiiciinniinnnnnns Becured to front of frame.............. '
Footboard compartment:

ﬂ Bbe e Under footboard.........coeoneennn... ]
Footboard (- T Riv eted tofootboard..................
Footboard latch and strap................ On footboard.........cocooiiiniiianaes
Forgechest bolt.......c.coveeenenaiaa.. Bolts through front stay. . ............
Forge handle bracket. ... ................. Fastened inchest...c.coovveinenanan.
Forge handle support. .........coceeierveeieeeedOn i ieinie i iieeiiceiaccananenn |
Frontstay......ocoovimiiiivinnneaninnnnn Riveted tofront ofchest..............

andle. . ..., Riveted tosidesofchest. . ............ !
Handle reinforce plate. . .................. Riveted inside of chest................
Handle 101 0] o107 o 20 Serewed inchest........c...o..oiilt !
..................................... Fastened to ld........c.o.ooomemenonsl
Hatchet blade bracket:
................................. Fastened to front of chest.............

Handle 31 2 P, do ................................

Hatchet handlerest............coco )i @0, cioi i iiicececienannns v
Hinge (with hinge strap).................. Fastened to lid and chest body........
Horseshoer’s tongs bracket................ Fa.stened inchest.....................
Hot chisel fastening..........ocoomveemioicfion @00 i oo e
Lantern bracket body............ eeaaeae Riveted to lantern bracket support.. ’,
Lantern bracket bottom.................. Riveted to lantern bracket body...... i
Lantern bracket support.................. Riveted to front of chest..............
Lantern strap fastener.................... Riveted to lantern bracket body......
Lid prop, upper......cccecieaiiaieinennnnn Fastened to lid prop bracket..........

Lid prop,lower........cocoviaiiiiiiiaa., Fastened to lid prop plate pivot.......
Lid prop bracket........ccoovvieiaiiiane. Riveted tolid.........................
Lid prop bracket pivot....coiiiiiiiiatn, Assembled with lid rop bracket......
Lidpropplate.......c.cooiiiaiiiniannn. Riveted to chest body.................
Lid prop plate E ) 870) R Assembled with lid prop plate........
Lid prop strap hinge pin.................. Asl;sembled with lid props, upper and

ower

Linchpin.....ocoiiiiiiiiiiiinieiiiiannns Inendsofaxle............covvuinannnn !
Linch pm FN o ) £ T LN '
Linchpinspring............. ... . .... Fastened tolinch pin................. ‘
Linchwasher. ... ... ... ... ....o... Onendofaxle........................ ;
070 0 £ T 1T o R P
Middle bracket............cociiiiiiiiaaa.n On foot board.........
Middlerail...........c.covieiaionen Seated on axle........
Middle rail brace............ Riveted to middle rail.
Middle rail bracket, right. . ...............|.....do............
Middle rail bracket left . .ooooeoaiafenddon ol
Middle rail understrap ............ Bolted to middle rail
Middle rail understrap bolt, front. ..| In middle rail....... .
Middle rail understrap bolt rear. N L (o
Name plate................cceenne ..| Riveted tofront cross member of frame
Neck-yoke stop......cocvviviennininnnann. Fastened to under side of pole. .
Nuts

887 (11/18)
Oller fastening
Padlock ... . oo ae
Padlock staple
Pickax support
Pick mattock bracket..................... Riveted under frame..................
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NOMENCLATURE OF PARTS—Continued.

Pro clas-
sihoadon.
No. Name of part. Location, ete. -
Class. |S8ection.
' 1| Pick mattock handle support.............. Ri:&ted to footboard compartment,

1 | Pincers and nippers fastening. Fastened in chest..

1| Pintle.................... Bolted to middle rail

1 | Pintle key........ Chained to frame.

1| Pintlekeychain....cocoveieiinenienieneeceaiiinicoacnnnns

1| Pole body........ Fastened to frame.............

1 | Pole bolt... .! Fitsin front end ol middle rail .

1| Polepad... . Fastenedtopole.....

1| Polepad band............o.ooiiiiiinanaioifennnn

1 | Pole prop carrier, right. Rlveted to side rail, righ

1 | Pole prop curler, left... Riveted to side rail left.

1] Polestop.......ccocucunn... Riveted to middle rail..

1 | Portable forge packing, ri ht In chest .................

1 | Portable forge packing, left.........cc.eoiifeeeselOuminnnanniinieniiniinnna.. .

1| Propbracket..................... . Rlvet.ed on doubletree strap...........
.1} Propchain.........ccccevvninunnn.. ...| Attached to prop and footboard.......

1| Propchain button..........ccccevaennnen.. Riveted to footboard..................

1 | Prop chain buttonrivet...................|-.... Lo

1| Prop chain ta.stemng ...................... (02:80) (1)« TR

1| Propchainguard..........ccccvvevmenannn. On foo! (¢ P i

1| Prop chain andle ......................... Onendofchain.........ccuecveeannn..

1| PrOPOYe..ceeeiiricereieeeeaencncncnnen Fastened in pro bracket ..............

1] Propfoot.ce.cceneeemeearicinnncnennannes Pinned to prop tube...................

1| Proptube.......ccciciieiiieincneannnnann Pinned to prop eye ....................

1 | Ratechet handle keeper .................... Screwed inchest........ccceviennan...

1| Ratchet head guide........ccccuuecnannan. S [

2 | Round geuneh md pritehel bracket.....c..|-socOeaeeuenii i

1| Bafeplate......ccociimiiiiiiirnennninenann Riveted torearofchest...............

4| Separator.......ccociiiiiiiniiainaeaaaa. Riveted in doubletree.................

1 | Sheathingeclamp........cccoveeeervnennnnn. Boltedonpole.........covieenennn...

4| Bhimforl19C........ccciverarnnnecnncnncann Inchest ... .cocoiiiiiiiiiannnanna.

2| Bhimfor19D......civiiireieiecnncnnaeans]oncen L L 2P v o

1 | Shovel blade bracket.............ccccc.... Riveted toframe......................

1 | Shovel handle bracket.........c.cccauuneae. Rlvelil::d to footboard compartment

. ri

1 | Siderail,right.........occciiiiiiaaa.... Seated (0 ;5 4 - T

1| Side rail Y o 2 PR [ o TR

2 | Side rail bolt front....ccceieinicinecnanan Bolts side rail and understrap together.

2 | SBide rail bolt 3 :1:) SO PR ¢ { ¢ RN

2 | Side rail brace bolt.............o0oueoenns Bolts brace to side rail.................

1 Side-rail filler plate, right.................. Riveted tosiderail....................

1 | Side-rail filler plate, |13 ¢ PR FUURI « [ PN

1| Side-rail understrap, right................. Bolted to side rail, right...............

1 | Side-rail understrap, left.................. Bolted to side rail, left................ |

4 | Side-rail washers..........ocevieecacanann. On side rails understrap bolts.........

1| Sledge holder........ccccvvreeeearacnnannn- Attached to footboard................. i

1| Square bracket........ccceceeeeiinanann.- Scmwed to underside of lid............ :

1| Square StoP. ...c.ocemeeicnciananecncnneaafonase@Oueeeiii i

21 Btaples ... ...t Riveted onsiderafls.................. ‘
20 | Strap 1astoner. . ........ocveiiiiniiieaneis Fastened on chest body...............
15 | Tacks, bronze........cccvevvieeeieennnnnn. Onpolebody......cocievueanacannan.. !
13 | Tacks, CODDOT. - - nvmono oo Onchest body......ooiiiieeinnannn. |
43 | Tool attachments................ccceae.. Inchest......cocciiiiiiniinnnnannnn.

4 | Transom rods and washers................ Through chest body...................

1! Turnbuckle..........c..cooviiiiaiann.... On turnbuckle pivot............c..... |

1 | Turnbuckle pivot and washer............. Riveted on back of chest body........ |

2 | Turnbuckle pivot-plate rivets.............

1 | Turnbucklesafe plate...........cccc......

g Washers, leather (for wheel)...............
13

1

2

Washers, steel (for 0.187 inch (# inch) D
wWagon 'box rivets).
Wr!;shexs, steel (for 0.25 inch D wagon box

DESCRIPTION OF THE CONVERTED 3-INCH FORGE LIMBER, MODEL OF 1908.

The forge limber is constructed in the same manner as the con-
verted limber for the carriage or caisson except that the packing
for ammunition and oil cans is omitted. The forge limber carries
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all the blacksmiths’ tools except the anvil, vise, and sledge. Various
fastenings are secured to the outside of the chest for carrying im-
plements.

3-INCH GUN BATTERY WAGON, MODEL OF 1902.

[Plate XXIV.] ¢

WEIGHTS, DIMENSIONS, ETC.

Weight of battery wagon, empty _— ! —-pounds_._ 1,244
Weight of battery wagon, completely equipped and loaded._______ do____ 2,747
Weight of forge limber and battery wagon, both completely equipped and
loaded- . ____ . ___ - - —pounds_. 4,324
Diameter of wheels ——— e e inches__ 56
Width of track o —_— do 60
Frée height under battery wagon_ ... ____ . ____.__ ———-do 26
Turning angle _______ — - e degrees... {3

NOMENCLATURE OF PARTS.

Pro clag-
on.
No. Name of part. Location, etc.

Class. |Section.
2| Wheels......cocoviiieeenccinaiincnanccnns )
g Wheel fastenings, complete............... d
1 Axle block, center. ..

1 | Axle-block end (right)
1 | Axle-blockend (left).....c..cocveveennnnn.
1 | Middle brace (rlght) e ececsieceenececacens
1 | Middle brace (left).............ccceeuean...
1| Siderall (right)....coviiiieirieeennennnnn.
1| Siderail (left)..ocuoeueeereeeeacnnenennanne
1| Nameplate...c.ocoeveiuienainninnnnannnn
1| Footrest....cccuceeciiarcacacrenacananans
2 | Foot-rest brackets, outer (right and left). .
2 Footirest brackets, inner, with 4 bolts and
nuts
2 | Foot-rest supports (right and left)......... Tieﬁguter corner of foot rest to end
eners.
1| Brakechannel...........ccceveececncanans Fastened tosiderails.................
2 [ Channel supports . .....ccceececneencencacafeceeeddOiianiiiiiriiiiieeencienenans
2 | Outer chanmnel SUPPOrtS........ccccevecacafennn. d ................................
1| Box bottom (right)....c.c..cecvinnnnannnn Riveted to ends of brake channel.
1| Boxbottom (left)....coveeeenernrenanenanae|aanns do .......................
2 | Brake-boxfillers..........c.cvieinenineeedeceeddOie i,
1 | Brake-beam guide (right) Riveted to brake channel v 9
1 | Brake-beam guide (left)..........coveveecefecaeedOionnnnannannaan...
1 | Front brake brace (right) Braees channel to side rail. .
1 | Front brake brace (left).......c.cceiveeeeefan. [+ s J P,
1 | Rear brake brace (right)... N (s [ J N
1 | Rear brake brace (left).........c.ccuevue.loa... T T S
1| Crossbrace......coceceeeueecaneeannaannn Riveted tosiderails...................
1 | COVer . eenieeeaeaneiaacaracenanacacnnnnn Over top of bOdY....ceceuecaranicnaann
1 | Frame reinforce rlplato ..................... Front end of side rail..................
1| Frame handle, right.......ccccioieeeiiiiifecn.- T [ J N '
1) Lunette bracket . ........ceeeeenrceeeuneee]ocnns Q0. ceeeeneeenaenennncnaanreaanann !
2 | Lunette bracket filler plates............... Riveted to bracket.................... !
1| Lunette....covuceeeieoniiaceneniacacennnn In lunette bracket....................
1| Lunettenut.......ccoveeeereeennnnnannnn Onlunette.......coeceeecceennncaanens
1 | Battery wagon prop, complete............ Pivoted to lunette bracket............
Consisting of—
1 Propeye (left). . ..coocricinneanna...
é gop g; e(right)....oeveencnnacannnn.
Op bUDLS. ...oneeieieiiiiiene [|All parts of prop are pinned or riveted
: Prop foot : <11 together, T P oo P
1
2 ..
2 .I'Riveted tocrossbrace.................
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NOMENCLATURE OF PARTS-Continued.

No. Name of part. Location, ete.
Class, |SBection,
1 | Prop-chsain button...... .| Riveted to lunstte bracket.......
1 Prop fastening pin........ .| Attaches prop to lunette bracket. N
1 g—tasfening washer 11 L 2
2 | Brake beams......... .| Hinged in brake box......
2 Brake shoes.......ccc... ..-| On ends of brake beams. .
4 Bmke-shoetagnt;ol ceccescsscsannncsanans Connect shoe to beam.....
2 | Brake-beam pins........... R
3 | Brake-rodends......ccccueee.... ceccscvaclocacsasccane testmcccscsccsarcscssnne
g graléerggs ........ ceesacann eeseceveene cerclecenoacncconcanne cecsecsane
rake-rod springs.......... cecesceenssacesliionioaanans ecsesecasececsssancasasaacs
2 Brnke-epring BOVOIB. ... ccccaucaerencncanc|acsccsossacascssssscssscnscases ceseenn .-
2 | Brake-spring cover heads...... B PP
2 Brake-eprin COVOL ONAS....ceurniccernenecfincncarasseseseacscesassossnsccncnnns
6| Brake-rod pINS. .. ..ccciiiiinniiiiiiieie i i ciiiiieietcceeicrcacaceacaeannan
2 | Brake crat&s ............................. Onbrakeshaft...........cocemennnnn..
2 | Brake-crank bolts and nuts............... Join cranks to brake rods.............
2 | Brake-shaft bear ceeccsnstesancecasancs On brakeshaft........cccevveeieannan.
2 | Brake-shaft bushings...................... Inbearings.....eceeeeeneeeenenancann-
1 | Brake-shaft bearing, right................. Riveted to axle lug...........
1 | Brakeshaft........... In bearingsonaxle..........
1 | Brake-shaft crank. On right end of brake shaft. .
1 | Brakelever......... On pivot on wagon body..............
1| Leverrod............... c(i nnects brake-shaft crank and brake
ever.
4 | Handrail brackets............... ceceeeenns Riveted to forwardlid. ...............
2 drafls........cociiiiiiiiiiiiieeanane. On handrail brackets..... ceceneccen .
1 | Brake-levercatch......c..ccaeveennnnnnn. Onbrakelever..........cceceecveeenes
1 | Brake-leverpivot.........cceeivcacnna... Rlveted on wagon body...ccccnennnens
1 | Brake-lever pivotbacking................. | ...@0.ceieeeiriaiiinininanns ceeanees
1 | Brake-pivot washer..........cccecevaennn. {) ..............................
5| Brakebolts......ccoeoiciiiiiiiinnanacanns asten pivot to side of chest..........
1 | Brake segment ............................ Attached to wagon body..............
1 Segm ............................. Riveted to brake segment. .............
1 re.ke-segment bolt washer......c.c....... Through brake segment, guard, upper
separator, and body.
1| Brakeguard......c.cocvvivennvecnnnncnne- Attached to segment..... tecncecacanas
2 | Brake-segment separators upper .......... Between segment and guard..........
1 | Brake-segment separator, Jower.'..........| ... Q0. .ccueeiciiiminieieaainacaaaana.
1 | Oil-can front support ..................... Riveted to side rails, rear of axle......
1| Oil-can midd1esuppPort....cccceveeecececnleeeee@0uunnnecereonracnceannnn r IV 9
(l‘ 8g-cmrears l... .'.1;1..(10.......t ......... badi
-can sup olts. .- e supports to wagon y-
1:*0 po ....... -| Hinge I;.o left siderail......
1 Oil-can ba.r buffer... .| Onoilcanbar..............
1 | Ofl-can bar bracket. Riveted toleft siderail........
1 | Oil-can barstaple..... In brack et ......................
3 | Oil-can locking plates...........ccceuue.n. Onojfl-can bar.....ccoocvveeenennnnnn.
1| Oilcanbarcateh........ccovvvemenaeaa... Riveted to rlght siderail..............
1 | Padlock, chain and bolt snap............. For locking bar on catch..............
1 | Filler plate ................................ Riveted torightsiderail..............
3 | Ofl-can slats, wooden.....c.ccccevveennnn... On oil-can SUPPOItS.cecrceeacrencnannn
2 | Oil-can slats, wooden.....ccoecememecerenecfeneaa@Oiiiinniiiiiierarenaaceaceeannaa.
1 | Oil-can slat, ‘wooden Eriﬁht) .................... do ................................
1 | Oil-can slat, wooden (left).................|..... L L
1 | Wagon body, WOOAWOIK . ccees teerericcea]iiineceiaeeecrecceccacccecossnnascancans
6 | Washers, SQUATG...ec.veeneerneencnaanann- ‘Under heads of ofl-can su Egort bolts...
1| Center tie-rod. ooonoonmoeneoeinons .---| Horizontally through oen r of body...
1| Toptierod.....cevceeervrinininienaninnn.. Honzontall across top of body.......
1 | Vertical t1e-rod with 4 nuts and 2 washers.| Vertically through center of body. PN
1 | Side strap (right)..ce.cecuvuvininenennen.. Vertically on sides of body............
1| Sidestrap (left).cceceiecinceacaecinnan..
1 | Corner iron, rear end (right outside) ’
1 | Corner iron, rear end (left outside).
1 | Corner iron rear end (right inside).
1 | Corner iron, rear end le inside)...
1 | Corner iron, outside, front right..
1 Corner lron outside, front left. ...
1 | Corner lron, inside, front right...-
1 | Corner iron, inside, front left.............. B o [+ R
4 | Body fastening plates, with nuts.......... Fasten toside rafls.......coeeeeenannns
2 | Lid Stiffeners..c......cecveeensncecancacennn Tee irons riveted to Hds...............
2 | End stiffeners, with nuts and washers.....| Riveted to ends and extends through
sides on n?{w work; end tie-rods on
re wor
1 | Vertical tie-rod washer.........c.ccuu-e... V-shaped washer near lower end of rod.
1 | Floor plate (spare breech mechanism chest) Screwed to upﬁ)d ................
2 | Hinges for rear doof.........ecvenecccannn. door to Feoeonoocecnns
6 | Hinges, Hd.....ccocerieiniiiennnaneannnn.. For U
B = - vesenens For securing lids and rear door
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NOMENCLATURE OF PARTS—Continued.

Pro] clas-
sigee:gm.
No. Name of part. Location, ete. —_
Class. |Section.
9 | Hasp rivets....... g P )
1| Hasp plate.cecceciccncaccnccracracanncess Riveted to rear door...................
2 | Haspplates......coeovieiiiinenciniannnn. Riveted tolds...............cc..ooooo
3| HaspstapleS......cocenneiranennacannannnn For securing lids and rear door........
8| H taple plates................ veresacas Screwed tochest......................
3 | Lock-chalnstaples.._..................... For attaching padlock.................
3 | Lock-chain staple plates................... Riveted tochest.............c.cca...t.
2| Boltsmaps....coeieiiiiiiieiiiiieniionan.. Forhds.......cooviiinininiinnnnnnen.
3 | Padlocks, with clevises and rivets......... For locking lids and rear door.........
2 | 3-inch chains for padlocks.........cc...... ForHds.....ocovvinininninniennnannn..
1 | 5-inch.chain for padlock................... Forreardoor..........c.cccveennnn....
1 | Shot bolt rlfht .......... At corners of rear door.......... cees
1| Shotbolt (left).........cccecvnenvennaneia]eanen [+ 1 SN
1 | Shot-bolt bracket { ht) ...| Screwed to rear door..
1 | Shot-bolt bracket (left).. N R s [ P
2 | Shet-bolt eyes........... ...| Screwed to wagon body...
2 | Shot-bolt stops.......... ...| Screwed to rear door........
2|Chains.......ccceeecnivennnen.. Forrear door..........cvaeuunn. ..
1 | Chain fastening for door (rifht)... ......... Riveted torear door...................
1 | Chain fastening for door (left)............. JR R [
1 | Chalin fastening for body (right)........... Attached tobody........cocevvnnnn.n.
1 | Chain fastening for body (left)............. B« T
2 | Spare wheel supports..........ccceuvae.... Bolted on top of body.................
2 | Spare-wheel-support ¢apS.....ccccccvcan.. Onsupport.......covevmimicennnnnne.
2 Csp-hlnmins ............................ Forsupport.........c.coceiemiinnnn..
8 Spmzw -support bolts, washers, and | Secure supports to body...............
nuts.
2 | Lock pins for spare-wheel supports........ In spare-wheel supports...............
4 BparePwheel fastenings...... p ......... ....| Fastened to bodypp ................... L Iv 9
D Consisting of—
4 Spare-wheel fastening staples......... . ceeiiiiiiiiiiiiie i i e e
4 Spare-wheel fastening hinges Emale N .
4 Spare-wheel fastening hin, female).|.
4 Spare-wheel fastening hooks...........|....... ceee
12 Spare-wheel fastening pins......... .. feeceieiiiiiiiniiiiiian. .
4| Thongs...o.coieiinicennnnnnnn. ...| For spare-wheel fasteniréfs.
8 | Reinforce plates.............ccccicecannnnn. Under wheel-cleat fastenings
8 | Wheel-cleat fastenings..................... Secure cleats to side of body... ..
16 | Wheel-cleat strap bolts.................... Bolt strapstobody.......cc..o...... |
4 | Wheel cleats, wooden..................... Onsidesofbody......................
2 | Lid-prop plates (right)........ccc......... Screwed to inside of body.............
2 | Lid-prop plates (Jeft)..........cocvneeenansfe.-. L L S
4 1150 117 Hold top lidsopen.................... .
4 Lid-proppins........cccveiiiiieinnnnnnn ..| Hold lid props to underside of lid......
1 | Grindstone packing ¢““A”’...... ceennencenn. On underside of rear lid...............
1 | Grindstone packing “B”......ccccvemveuns]eeenn s L T PR }
1 | Grindstone Pacldng L O S PN Lo 1 T ‘
1 | Grindstone lower packing................. On upper floor of body................
1 | Grindstone frame pedestal................. On lower packing........ccceveeenenn..
1 | Grindstone leg bracket, right end.......... Onrearend of body...................
1 | Grindstone leg bracket, leftend...........|..... [+ 1 T .
1 | Grindstone gacking nut.. ...| On packing stud......
1 | Packing stud............. .| In lower packing......
1 | Jackscrew base packing.... .1 On upper floor of body
2 | Jackscrew handle packings. ) S do.
2 | Strap fasteners............. ceee .do....
2 | Grip-strap fasteners, No. 5.................| On body..
4 | Paulin-strap fasteners, No.10.............|..... do. )

DESORIPTION OF THE 38-INCH GUN BATTERY WAGON, MODEL OF" 1902.
[Plate XXIV.]

The wheels, wheel fastenings, lunette, lunette bracket, frame
handle, frame reinforce plate, channel support, brake braces, brake-
box bottoms, brake-box filler plates, brake-beam guides, brake beams,
brake shoes, brake-shoe tap bolts, brake-beam pins, brake-rod ends,
brake rods, brake springs, spring covers, cover heads, cover ends,
brake-rod pins, brake cranks with bolts, and two of the brake-shaft
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bearings are similar to and interchangeable with corresponding parts
of the caisson. The frame consists of two side rails fastened together
at the front to form a seat for the lunette bracket and projecting
directly to the rear beyond the axle. The middle braces are fastened
to lugs near the center on the axle and to the side rails at the brake
channel connection. At the front end of the frame the left handle
is omitted to permit the attachment of a forge vise, which is securely
fastened and remains in place in traveling. The prop is pivoted on
a pin through the lunette bracket and is A-shaped to afford greater
steadiness to the unlimbered frame when the vise is used. For travel-
ing the prop is drawn under the side rails by means of a chain at-
tached to the prop crossbar and leading through a chain guide on
the frame brace to a button on the lunette bracket.

The brake shoes, beams, boxes, guides, brake rods, cranks, and
shaft bearings are interchangeable with those of the caisson. ‘The
"brake shaft is assembled in the bearings with its right end supported
in a special bearing riveted to the right lug of the axle. A brake
crank is secured upon the right end of the shaft and is connected by
the lever rod with the brake lever, which is mounted upon a lever
pivot firmly attached to the right side of the battery-wagon body on
« diagonal side brace front near its front end. A brake segment with
ratchet teeth is also fastened to the battery-wagon body. The brake
is set by raising the lever and engaging it in the segment rack. When
released the weight of the lever holds the brakes unlocked. A brake
guard upon the brake segment guides the lever in its motion.

The wagon body is of wood and is attached to the side rails of the
frame by four bolts and nuts. The interior of the body is divided
into four compartments, of which the largest is entered from either
end on top, the openings being covered by hinged lids. The other
three compartments are in the lower rear portion of the body, and
are entered by a door at the rear end opening downward. Of the
three compartments, the right one is for the saddler’s chest, the left
one for the carpenter’s chest, and the middle one is for the cleaning
materials and small-stores chest. The door to these compartments
is held in closed position by a shot bolt at each corner and by a hasp
hinged to the door at the center, secured over a staple riveted to the
wagon body. The lids on top of the body are similarly secured by
hasp and staple, and each is provided with a spring padlock attached
by a chain to the body. The door in the rear has two door chains to
hold it in a horizontal position when open; the lids on top are pro-
vided with lid props, one at each end of each lid. These lid props
are hinged to lid-prop lugs fastened to the lid and having at their
other ends buttons which work in guides fastened to the inner walls
of the body. The sides of the body are framed and braced to the
bottom, and are cross braced within by means of side straps, a ver-
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tical and a horizontal tie rod, and two transverse braces, to give
sufficient strength for carrying two spare wheels. These are secured
in an upright position, one at each side, over the axle. The inner
end of the wheel hub rests in a bronze spare-wheel support on top of
the wagon body, and the wheel is further secured by two spare-wheel
fastenings attached to the sides. _ .

Axle blocks are added between the chest bottom and the axle for
additional support under the spare wheels. A perforated foot rest is
bolted to the front end of the chest and supported by two foot-rest
brackets, inner, two foot-rest brackets, outer, and tie rods at each
end called foot-rest supports. Two handrail brackets with hand-
rails are riveted on each end of the front lid and two grip straps are
provided on the front of the chest. Two paulin straps are secured
in fasteners to the front lid of the body. Two grip straps are secured
in fasteners to the front of the wagon body.

The grindstone and frame, the jackscrew, and the packing chest
containing the spare breech mechanism, are carried in suitable fas-
tenings inside of the wagon body and over the compartments for
saddler’s and carpenter’s chests.

In rear of the axle under the wagon body are carried three oil
cans, each of a capacity of 5 gallons. For this purpose transverse
metal straps are riveted to the side rails and support longitudinal
wooden slats upon which the cans rest. The cans are made of heavy
sheet brass. Each is provided with a filling hole on top and with a
special stopcock closed by a nozzle screw plug at the rear end. The
stopcock is placed so that oil may be conveniently drawn from the
can without removing the latter from the wagon. A wooden bar
bears against the rear end of the cans and holds them in place.

The carpenter’s chest is an iron-bound wooden chest and contains a
complete assortment of carpenter’s tools, so arranged that each tool
can be taken from its place in the box without removing any other.
The saddler’s chest is a combined tool chest and stitching horse. For
the latter purpose the box forming the seat rests upon four hinged
legs, cross braced to each other. The stitching clamp is secured in a
socket on one end of the chest, while the door swinging open on the
left side brings the tools into convenient reach of the saddler. For
transportation the clamp is removed from its seat and placed within
the chest, the legs are folded over against each end and held by the leg
braces, permitting the chest to be carried in a small compartment.
Both the carpenter’s and the saddler’s chests are provided with
handles and locks.

The middle compartment at the rear of the wagon body takes a
wooden chest with a hinged lid containing perishable material and
various small stores for the artificer’s use. Included in these items
are sal soda, thread, wax, nails, buckles, screws, tacks, rivets, burrs,
etc.
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One chest for spare sights is issued to each bﬁttery and is trans-
ported in the battery or store wagon. This chest provides for the

safe packing of one front sight, complete, with bracket; one

rear-

sight bracket, with shank socket; one shank, complete; one pano-
ramic sight; one range quadrant; one combined teat wrench and
screw driver; one bore sight, breech, and one bore sight, muzzle,

complete.

For batteries equipped with steel poles, a spare pole is carried

under the frame of the battery and store wagons.

CONVERTED 3-INCH BATTERY WAGON, MODEL OF 1908.

[Plate XXV.]

WEIGHTS, DIMENSIONS, ETC.

Weight of battery wagon, empty oo pounds._ 1, 244
Weight of battery, completely equipped and loaded— . ________ do._.__ 4,410
Weight of forge limber and battery wagon, both completely equipped and
loaded - — - — oo — _— _-pounds__ 5, 965
Diameter of wheels_____________ ———— inches._ 57.75
Width of track.._______ _— e do___. 60
Free height under battery wagon___ e do____ 26
Turning angle__ - e degrees__ 73
NOMENCLATURE OF PARTS.
. | Property clas-
sification.
No. Name of part. Location, etc.
Class. {Section.
RN % < LT PN Fastened beneath frame............... )
1| Brake. arm,right. ... ... . ... ... Underneath rear cross bar and bolted
1| Brakearm,left. ... . .. ... . ... ........ at middle rail.
2 | Brake arm attachments,.................. Bolted to brakearm..........e........
1| Arm hinge plece..c.oeneeeieiiennaearannn. Riveted to brake arm, right...........
15 | Bolts,0.25 by 2.5. ... .iiiiieieieieaeannns Assembled with carpenter’s and sad-
dler’s chests.
3 | Bolts, 0.25 by 2 Assembled with saddler’s chest .
2 | Bearing strlps . .| On bottom ofchest..........
1 | Block ing. . .| Between axle and middle rail
2|.....do....... Between axle and side rails..
1| Body tie strap .- .| Through center of chest..... .
1| Body woodWorK..ecooueeneneeeancaacannnn Bolted toframe....c.cocveeeeecnnennnns
4 | BOltSDAD .. aeeiiiiieiaieiaceecneaaaan ! On padlock chains..o.coceeeeuaao....
2 | Brakearm bolt............ccooiaiiaiaia.t. Bol brake arm attachment to brake
2 | Brake guard stop Spring.......ccvieecanan. Riveted to brake guard...............
1| Brakelever,left........................... Pinned on brake lever pivot, left......
1| Brakelever,right.................cco..... ' Pinned on brake lever pivot, right... o
2 | Brakelevercatch...........cccecacenna... ! Riveted to brakelever. ............... v 9
2 | Brakelever pivot..e...ocoieeeniiiecnnnnn 1 Riveted to side ofchest............._.
2 | Brakelever pivot backing................. Riveted to inside of chest.............
2 | Brakelink............cciciiiiniinnnnnn... ‘ Pinned to brake lever and spring....
2 | Brakelinkpin........cocoiiiiiiinaaa... ’ A?shel?bled with brake lever and brake
2 | Brake pivot washer..........c.cceceenn... \ Fits on brake lever pivot..............
1 | Brake segment,right................. e Riveted and bolted to chest..... .
1 | Brake segment,left....... ..ol i @0iinin i .-
2 | Brake segment bolt . Holds brake segment tochest.........
2 | Brake segment guard . .| Riveted and bolted to brake segment. .
2 | Brake segment stud.................. .| Fitsthrough brake segment and brake
i segment guard.
2 , Brake segment stop spring................ Riveted to brake segment.............
2 ; Brakeseparator............ccecececinnn.. Fits on brake segment bolt between
brake segment and guard
2  Brakeshoes..........cceceenmenicicnnnnnn. Bolted on end of brake arm...........
2 | Brake shoe screw bolts............cce...... Holdsshoetoarm.........cccceeen....
1 | Brassturnbuckle...........ccceveiniannan. Riveted to body, rear.................
2| Caphingepin....cccoveeeciniiiiienannnn. Fits in spare w eel SUpPOrt.ceec.eee.s J
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NOMENCLATURE OF PARTS8—Continued.
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Name of part.

Location, etc.

Progertg cl?s-

Class. Section.

Carriage
0. 187 lnch (,'.) by 2375 inches.........
0.187 inch (¢y by 4.2 inches. ...........
Centerbolt........ccoeieiiiiinnnnnnnn-
Chesteleat.... ..o o.ciiioieaiirunieianann.

Chainring. ......ccoveceneecanann.
Coal oil ean fixture................
Corner strap, right..................

Cornerstrap,left.............ccooeeeinnan.

Endtierod......coioeiimiiiiiannana...
Filler strip
Floor plate. ...

Frontbolt. ..ocoeviimieaiiiiiiiiiinnann.

Front corner brace, right..................
Front corner brace, left...................
Frontcrossbar.........ococvveiininaaats
Front doorhinge...........ccoceeniana...

Front end attachment, ri t ..............
Front end attachment, left................
Front middle-rail bmci(et right...........

Front middle-rail bracket,left.............
Front side-rail bracket, right..............

Front side-rail bracket,left...............

Grindstone fixture...........coovoiiiiann.
Grindstone legsclip.......c.ccccieniana...
Grindstone lid packing...................
Hangerbolster.........coocveeeeeeaiano...
Hangerstrap,right. . ................ ...
Hangerstrap,left.............ccoooeaiatn.
Hangerstrapbolt..........covievnnnnnn..

D S €. ¢ 0 e

Haspstaple...............oeeiiiii
Hingepins....ccoeereiimiiiniiiiiiaaaann.
Jackscrew base packing. ..................
Jackscrew handle packing.................

Joint bolt ................................. !

Lid prop, (-3 §

..| Fastens bolt snap to body..

..| Part of bolt snap fastening. .

..| Screwed to cover board...............
. Riveted and screwed to rear right,

Bolt jack-screw handle packing to chest
Bott jackscrew base packing to chest..
Fastened to side of chest body........
Bolted to chest body, for fastening

saddler’s and nter s chests.
Bolted to chest body.........

lower corner of chest.

Riveted and screwed to rear left, lower
corner of chest.

Stretched and fastened over top of
chest body and lids.

One at each end of chest body........

Screwed to cover board in chest body.

Fastened to coverboard..............

On inside of body fastened to side of
chest body

Front end of chest bodY..oevacinnnnn

Screwed to front door and front of chest

body.
Fastened to bottom of chest, front end.

bar.

Riveted tofront crossbar and side rail,

right
R%v?ted tofront crossbar and side rail,
eft
Fastened tocover board..............
Fastened Inchest.............cco... .

Two fastened tofront door, one tofront
lid and one to rear lid
Fastened tochestbody...............
Fit into oil-can carrier strap hinges....
Bolted tocoverboard.................
Assembla withbody.....ccevneno....
Fastened to lids and ‘chest top........
Screwed to lid and chest body.........

Lidproprivet........ccccoiiriiiiinnanans eeeeceeseaacanascccacaseascscstannsaanana

Eg prop r{vet washer.........cocevennant.
TOP 8tOP . ceceennecernnncanecacacaaans
{:g(% P .................................
ch-pin Springs. ...ccceciveinenaananen.
Linch washer. ........ccceeiiiiniinvnnnns
Lock attachment staple......c..cooeanen..
Lockpin....coooiiniiiiiiiininiiinennns
Lunefte.....cceceuveciicnncnciciciananaann
Lunette prop attachment, front...........
Lunette prop attachment, rear............
Middlerail.....cuieiicareniinnenanacaaannn
Middlerailbolt.....c..ooviiiaiiiiaa...
Middle rail reinforce, right................
Middle rail rein!orce, | 3 § 2
Middle rail separator......................
Nameplate.......ccccviiiiveincannean...
Nuts, steel, special:
0.5-inch

#H)
0.5-inch hex onal, 0.875-inch flats.
Nuts, steel, standard:

0 187 inch (%)-

.........................................

Screwed to chest body................
Fitsinaxle......ccccevinierncananan
Fastened in linch pin.................
Onendsofaxle. . .......oceeeiocaaaa..
Screwed to chest body................
Fastened in spare wheel sup ort......
Riveted to end of middlerail..........
Fastened o rear end of chest body....

........................................

Forendtierod........................
For spring assembling bolt. caeee
, For rear bolster bolt..

For carriagebolt......................
For spare wheel fastening bolt.... .
For center and front bolts......
For brake segment bolt. ...
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NOMENCLATURE OF PARTS—Continued.
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Screws, brass, round-head 0.75-inch, No. 6.
Side m’ll
Side rall lo t ...........
Side rail reinforce, ri;

. Rlveted to side rail, right.

bar.

Side rail reinforce, left.. Riveted to side re:l left....ooceeenn...

Bleeve....coeeernaraanananann Fits on rear bolster, bolt..............

Spare wheel chafe plate, right. . . Scregvﬁd gnd riveted to chest body,
right side

Spare wheel chafe plate, left............... Sclref;ved and riveted to chest body,
o

Spare wheel fastening bolt... .| On chost body sides......cccevneacnns

Spare wheel fastening bracket Bolted on chest body sides............

Spare wheel fastening chain. .
Spare wheel fastening hinge, male

Fastened to chest bod sides

.| Assembled with spare wheel fastening

bracket.
Spare wheel fastening hinge, female........}|.. .'..do .................................
Spare wheel fasterring hinge pin...........|..ccc@0 it iiaaaaa
Spare wheel fastening link................. Assembled with spare wheel fastening
Spare wheel fastening pin.......... ..o eiiiciiiieraniaraniacarecaceacnsannnans
Spare wheel fastening reinforce............ Bolted on inside of body..............
Spare whael support_ . ................... Bolted on chest body..................
Spare wheel suppert bolt, nut,and washer.| On chest body top....................
Spare wheel support (2 « Assembled with spare wheel support ..
DR AL i 1) U PR R
0 093 mch Y by 0.625inch. ... e iiiiiicitectececcenanaas
0.187 inch (%) by 1.125inches. . . ccocefeeeeiiieiiniceieicnoccnsceceresenesennss
0.125 inch 1.25inches. .o eeene e ittt et tae e ctiaeaaaan
0.312 inch (,{) by 1.5inches......cccocofaememniiiiiieaiiiocnncnns ererecetarenoas
0.375 inch by 4inches. . .......ccooooieeietoiooianaieaeancnaeesaiaaecanon...
Ceiemeeasecncecararaaacaronanacaaan Bolted to brake link and brake arm
. attachment.
Spring assembling bolt.................... In bratke link and brake arm attach-
ment.
Strap fastener. ... ... ....ceeeiiiiaiannn. Bolted to cover board.................
Turnbueklestud...................c.o.oo. Riveted on rear board of chest.........
UnAerstrBD - - e cveeeeieirareieneenennnnns Bolted to middlerail..................
Understrap o1 (SR PPN
prer tie rod andnut..................... Through chest body ..................
asher, brass.......ccoicvivierininnnnnnns For No. 6 wood screw.................
Washer, leather ............... eomacnennans Forwheel..........c.cocviiiarinnnnnn..
Washer, steel.........c..ovaernvennnnnnnnn. For brake segment stud......cocneenns
Washer, steel............cociiiiiinnnnnns For rear bolster bolt........c..........
Wasgher, steel...........ooemnniiiiiiiaae. For 0.187 inch () carriage bolt.......
Washer, s al .............................................................
‘Washer, steel................... .| For 0.312'inch (1" inch) Dstud........
‘Washer, sbeel ................. .| For upper tie rod......
Wa.sher, steel.......couun... For turnbuckle stud.

‘Washer, steel, special.
Wheels'complete .

For end tie rod..

Wingnuts......... .| On wing nut pin .-
Wing nut pin........ Riveted in oil can carrier bracket......
Wing nut pin washer. Onwing nut pid..c.cceieieiiinienanen.
Wire staples..ccceeceeecisisccancaccccncac|onncenans J coccsssnsce ceens

Pro clas-
sification.
Name of part. Location, ete.
Class. |Section.
2| Oilcancarrier........cccecceceecnaa.s eeeen Beneath frame, left and right sides |)
Consisting of: front.
4 Oil can carrier brace.........ccceceeeecfaannnn @@cccrccacccccasecssenacaaneannnns
4 QOil can carrier bracket. . ....ccceeeeeec]ieerecnueecaccecacanceacananancacaaces
4 Oilcan carrier hasp. . . ccccveveeeenfirieiraraeiiiaiacasccacancencnnne cennes
4 Oilcan carrier hinge. . .....c.ccociiioi]encieceoancacnacaceccacacanancan comatons
4 Oflcancarrierslat. ... .. .ooiieriieiieiianeineraeaeeecancaccancacccascsenaans
4 Oil can carrler StraP......ieecieiieei e iiiiieiicaii i iiinciraenanes
2| Ollcanlid packing......ccccvvieienancnnns Screwed to front lid..... ascsesacacnans
3 i PadloCK...ccneeacaineieainenieacaneancanas Chemed tochest body...ccceecacnnnn..
1| Partitionstrap.....ccceeeieinicernececacacfeceec@Ouiuniiieieceenracencereacocncnnnn
2N o | + NN Driven in spare wheel lock pin ........
1| Rearbolster bolt. ...... . ... . . i i leseerceccuaccacacasnceaccsencscsosannnn
1, Rearcrossbar..........cccoveeveiiiecnnnn. “Riveted to side and middle rail........
1 l Rear end attachment...................... mlf::tegod bottom rear center of
. C .
1 ! Rear middle rail bracket, right............ ngeted to ¥nlddle rail and rear cross
ar.

"1 | Rear middle rail bracket, left................... L s

1 | Rear side rail bracket, ngh ............... Riveted to gide rail, right and rear
Cross

1 | Rear side rail bracket, left................. Riveted to ‘side rail, left and rear cross

20
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DESCRIPTION OF THE CONVERTED 3-INCH BATTERY WAGON, MODEL OF 1908,
[Plate. XXV.]

The principal parts of the battery wagon are the body, axle, road
brakes, and wheels.

The body, which is made of wood and bolted to the frame as shown
on plate XXV, is provided with interior compartments. Three doors
are provided for the body, two on top, at the front and rear ends, and
one in front of body. Strengthening braces of wood and steel are
provided. Spare wheel supports and spare wheel fastenings are se-
cured to the top and side of the body for transportation of spare
wheels. Suitable hinges, hasps, padlocks, etc., are provided for the
body. In the compartments are carried the grindstone and can of
oil, secured by a permanent packing; and tools, spare parts, and small
stores.

The axle, frame, and road brakes are similar in construction te
those of the caisson. The wheels are the sume as used on the con-
verted limber and caisson.

3-INCH GUN AND 3.8-INCH HOWITZER, STORE LIMBER,
MODEL OF 1902. -

WEIGHTS, DIMENSIONS, ETC.

Weight of store limber, empty_.___________________________ pounds.. 955
Weight of store limber, completely equipped and loaded______.__ do_.__.- 1,106
Weight of store limber and store wagon, both completely equipped and

loaded e e ——— —__pounds._. 4, 008
Diameter of wheelS_ e inches__ 56
Width of track ——c--do 60
Free helght under Hmber_______________________ _____________ do.-_- 26.5
Turning angle with store wagon_____________________ _ _______ degrees.__ 5

The store limber, model of 1902,.is substantially the same as the
forge limber, model of 1902 except that the chest is fitted with com-
partments for carrying the following battery fire-control equipment :

10 battery commanders’ rulers, wooden.!
1 battery commander’s telescope and mount in case.
1 battery commander’s telescope tripod in case.
+ 5 flash hghts with hoods.
16 flash Lights without hoods.
1 steel tape, 100 feet.
2 time interval recorders, with chains.
Fire-control equipment furnished by the Signal Corps.

The compartments for telephones, field glasses, battery command-
er’s telescope, and battery case are padded to protect the contents
from injury.

STORE LIMBER, MODEL OF 1902 M1,

The store limber, model of 1902 M, is the same as the store limber,
model of 1902, except that it has the identical automatic pole sup-
port used on the caisson limber, model of 1916.

7Meta] B. C. rﬁiers with caseé may be retaine;l until slTppiy— Is exhausted.
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THE STORE WAGON, MODEL OF 1902.

WEIGHTS, DIMENSIONS, ETC.

Weight of store wagon, empty — o . pounds__ 1,190
Weight of store wagon, completely equipped and loaded __________ do____ 2,902
Diameter of wheels _ . o~ inches__. 56
Width of track do____ 60
Free helght under store wagon ___________ - ee—_do____ 26
Turning angle . ________________ U degrees.. 75

The store wagon, model of 1902, is the same as the battery wagon,
model of 1902, with these exceptions: The vise is omitted, and a’
frame handle is attached in its place; the store-wagon body forms a
single compartment, with two doors on top, the tool-box compartments
of the battery-wagon body and the door opening into them being
omitted. A crowbar support, front, takes the two left inside rivets
for the cross brace, and a crowbar support, rear, is riveted to the
chest bottom in front of the axle. A strap fastener with a strap on
the left side rail secures the crowbar in the supports. Arrangements
similar to those of the battery wagon are made for carrying two
spare wheels and three oil cans. The store wagon is intended pri-
marily for carrying such stores, spare parts, and materials as can
not be carried in the battery wagon, and, in addition, such stores
as may be designated by proper authority.

The battery and store wagons, model of 1902, which are now in
service are being modified as they are turned in to an arsenal for
repair or alteration. The main modifications are the addition of
a foot rest at the front of the chest, transferring the brake system
from the rear to the front of the vehicle, and adding handrails, grip
and paulin straps to the chest. Axle blocks are added to support
the chest under the spare wheels.

38-INCH GUN BATTERY AND STORE WAGONS, MODELS

OF 1902 M1,
WEIGHTS, DIMENSIONS, ETC.

Weight of battery Wagon empty - pounds__ 1,444
Weight of battery wagon, completely equipped and loaded______ do___. 2,947
Weight of forge limber gnd battery wagon, both completely equipped

and loaded - _______________ pounds__ 4, 524
Weight of store wagon, empty __ . ____________________________ do____ 1,390
Weight of store wagon, completely equipped and loaded_._______ do_._.__ 3,102
Weight of store limber and store wagon, both completely equipped and

loaded - oo pounds.-. 4, 208
Diameter of wheel . .. ____ inches__ 56
Width of track . ___ e e e e do____ 60
Free height under wagons_____ . ____ o do.___ 24.5
Turning angle with limbers____ . ______________ o ___ degrees__ Y3

Weight (approximate) at lunette of both wagons, loaded_____ pounds__ 112
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NOMENCLATURE OF PARTS.

Numberon
store wagon.

DO bt ot DD Pt bt ot N O o DN bt it Pt Pt et et ot DD =t D OO OO B DD Pt bt D b b 1

.
.
.
.

~

bbbt BORD DO DI DO DD st bt DD bt bt bt DD D o DD et b dh ot ke et B3 2t D OO OO DD B 18 s I

bt 1t
P O,

»
STy

o Db i pok DD ek Pk s
.

Numberon
battery wagon.

ot et

b PR DD bt bk ok ek ek ek ok b pb bk hei pd i pd A NN D DON NN N

Property clas-
sification.
Name of part. Location, etc.
Class. tion.
ﬁrll)or-bearlng (11 )7-) SR In grindstone packing “A’........... \
DL
Bearing plate (transverse brake)...... At upper ends of transverse braces....
Brake-beam guide, right.............. Riveted to brake channel.............
Brake-beam guide, left................]..... e ieerencacaecncencsensannannanns
Brake-beam pin. ......cociiiiiiiien it iine e
Brake beAm. ....ccccccecvecncnnanceen Hinged in brake box...........c......
Brake bolt...........ccociiiiiiiia... In brake-lever pivot backing..........
Brake-bolt nuts................co.el Onbols.......c.covvvimiiininiiennaa. .
Brake-box filler.............cocuneaen Riveted to end of brake channel.......
Brakechannel...........ccoeenenenen. Fastened tosiderall ..................
Brakecrank........ccoceiiiieinnnn.. On brakeshaft........c.coceeciuennnen
Brake L« P Attached tosegment..................
Brakelever.........ccoocviiiiniiia., On brake-lever pivot..................
Brake-levercatch..................... On brakelever.........ccoevueececnnnn
Brake-lever pivot...........cccooneats Riveted on wagon body...............,
| Brake-lever pivot backing............|..... 0ttt iieitarasiateasatanannas
Brake-lever lower filler............... Between pivot and box body......... ,
Brake-pivot side filler............co i i idOn it :
Brakerod.......cocociciiiiiiiienanns Connects brake beam and brace crank.
Brake-rodend........ccoeveiiinnnaann On o?ind of brake rods and connecting .
rod.
Brake-rod pin......c.ccocveiiiiinniifiiiiiniiiiiiiciiieieiiac e ]
Brake-rod spring. . ..| Inside of bmk&sgﬂng cover. .
Brake segment...... ...1 Upper end bo!ted to box body.....
Brake-segment brace ..! Supports lower end of brake segmen!
Brake shaft.......... ...! In bearings on axle.....
Brake-shaft bearing........ . On brake shaft.........
Brake-shaft bearing, right. _..........[..... do....ceiiiiiinniinnss
Brake-shaft crank......... .| Onright end of brake shaft.
Brake-shaft bushing....... .| In brake-shaft bearing......
Brake-shaft bushing, right. ..| In brake-shaft bearing, right
Brakeshoe.................. e.-...] On outer end of brake beam
Brake-shoe tap bolts.................. Fasten brake shoe to beam... .
Brake-spring cover................... Connects brake-spring cover head and
Brake-spring coverend............... Screwed into brake-spring cover.......
Brake-spring cover head.............. On brake rod and screwed into brake-
spring cover. Iv 4]
Box bottom, left...................... Riveted to end of brake channel.......
Box bottom, right...._............ . f. ... L (s
Boxfront......occciiiiniiiaaniniaaan. Front of battery-wagon body..........
Cap screw, flat head.................. Attach spare-wheel fastenings.........
Screw cap, hex. head.................|..... 5
Chain (A00T).c.eerecroncenacocanannen In chaln fastenings....................
Chaln fastenings (body), 1 right, 1left.| Bolted to corner irons, rear............
i Chain fastenings (door)............... Riveted todoor.......cccecvacenaannn.
 Channel support.........c.c.ocoone... Fastened tosiderails..................
Cleat,inmer..........coeveveivnainenn. On cover board, locates chest for spare
breech mechanism.
Cleat,outer..........cccvvecicnncnnanafenne L
Brakerod........ceieiiiiiiiiiiinaans Connects brake shaft crank and brake
ever.
Corner iron, inner Erearg, right........ On bOX DOAY..eeueacnceaneccnonanans
Corner iron, Inner (rear), left..........[..... & U
Corner iron, inner (front), rieht.......|..... L« L
Corner iron, inner (front), left.........|..... [« L PR
Corner iron, outer (rear), right........ Bolted through box body to corner
' irans, inner.
Corner iron, outer (rear), left..........[..... L L 2 PR
Corner iron, outer (front), richt.......|..... [ [ J O
Corner iron, outer (front), left.........[..... 4 1 Y !
COVer.eeeirneernranicncnnacnnanan- Overtopof box body....cccvveee.n... i
Coverboard........ccocvvvevennnnnnn- Over partitions........................
Cross brace.....ccceeveverecneecnacennn. Riveted tosiderails...................
Cross rail, front....................... Under front of floor body..............
Cross rall, intermediate............... Under middle of floor body............
Crossrail,rear.........ccccovvnnenn.. Under rear of floor body............... !
Crowbar support, front............... Riveted toleft siderail................
Crowbar support,rear............... Riveted to floor (underneath)......... I
Door boards........cceeeieeianannn.. Indoor body..cceecceeceennaacaanannann !
Door hinge plate...................... Attached to floor of battery wagon.... !
Door hinge, strap, center..... .... .---| Riveted to door of battery wagon..... ,
Door hinge, strap, outer, right . .......|..... R beereaecanans |
Door hinge, strap, outer,left.........|..... L o |
Endstrap...c.ccoceieniioneninnnnnna On box front of battery wagon and i
front and tail boards of store wagon.
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NOMINCLATURE OF PART8—Continued.

a .aed
odgle® Property clas-
o g - é;f sification.
] @
< E 2 p Name of part. Location, etc.
Hgld2 Sec-
55193 Class. | tion
Z %2 (Z 0 ”
1| 1| Floor board,right.................... Infloor body.....cociieenernceennnnnn \
6| 6 | Floor board, intermediate............|..... L« T P
1| 1| Floorboard,left........ccoeeeeeee .. .. do..... eeeeeenamcccaceaccanesoasan
w...| 1| Flooroleat,right..................... Screwed tofloor.......c.ceuevininnann
....| 1| Floorcleat,left...............c.c.....|..... o T P
....! 1| Floorcleat, front,right...............j..... do....... e eeeeceeeeeneeseensans !
....| 1| Floorcleat, front,left..... R P L L T i
w...| 1| Floorcleat,rear,right................|..... B0.cieennecrancanacenanaconerancas !
....| 1| Floorcleat,rear,left..................|...... L« 1
v...] 3| Floorplate........ccovecericannnnn. 1 in cover board at chest ior spare
breech mechanism; 2 in side boards )
at packing chest for supplies. i
1 1| FillerblocKk.....cccoiueereiiiraanennnn. Between brake guard and side board.. '
1| 1| Fillerplate......ccccevveeerncnnnnnnn. Riveted to right side rail at lock bar... .
1| 1| Footrest.....ccceveveeruncrnniacnnnn. On brackets..........ccoeeiiinneannnns n
2+ 2| Foot-rest bracket,inner.............. Bolted to front of body................ I
1, 1| Foot-rest bracket, outer, right........}.._.. 1 1 T IS
1| 1 | Foot-rest bracket, outer,left.......... B« o
1| 1| Foot-rest support,right............... Tie outer corner of foot rest to end
stiffener. :
111 Footrrest's%)pon 11 2R 0. eesanaanrnnnnacnncceanannas
1| 1| Frame handle,right.................. On front end of siderall.._............
1,....| Frame handle,left.......cccceeeueeo. | . ... [ 1 TP
1| 1| Framereinforced plate...e...eueeeees] e f@0. eeicreinoneneceiiiiinenennn. |
11....  Frontboard..........ccccucenannnn... Front of store-wagon body............
1| 1| Front brake brace, rlgxt .............. Braces channel to siderail.............] y
1! 1| Front brake brace,left............ P PO A0.veeeennccnncencscacencacannanas l
....! 4| Grindstone-frame pedestal............| . ... .. il iiiiiiiiciiiiiiiiiieae..
..... 1} QGrindstone-leg bracket, right end.....{ Riveted to tailboard ..................
....| 1] Grindstone-leg bracket,leftend.......| ___. L 1T T T \
...l 1| Grindstone lower packi’ng cecseasannns Screwed to cover board...............
-..| 1| Grindstone packing “A”._............ Bolted to forward lid.................. '
w..-| 1| Grindstone packing “B”.............|..... AOu v acraenccaacaasacceaaroaacaans '
..-.| 1| Grindstone packing “C”,,,..........|..... [ 1 eereccacaaeons }
«..--| 1| Grindstone packingnut.............. On packingstud........coovmneennnen. i
....| 1| Grindstone packing stud............. Inlower packing. ... ......cccoeiiann.
4 | 4| Handrail bracket..................... (0718 1 1 '
2| 2| Handrailtube............cocceueo.... OnbracketS.......ccceiceeerieccacanens '
«...] 1| Hasp plate (door)...cceeveeeeennn-... Rivetedtodoor...........ccooaiaillt Iv '3
2| 2| Haspplate (Ud)eeeeeeneeeeenannannn.. Rivetedtold... .......covueiaaa.... '
3| 3| HaPuueieenararaaneneacarocnacans ....| Assembled to hasp plates..............
2| 2| Hasprad........ INHA DOAY.eeemorrnnnrennnnerannns
2| 3 | Haspstaple..... .| Riveted tostapleplate................
2 | 3 | Hasp-staple plate.. ..] Riveted to fron. and tall boards. ..
1| 1 | Hinge board, front . <] TopPOIDOX. . oeuieiiiiinaniiranananns X
1 1| Hinge , Jear I do..... eeesieeeeseeteaetenanns
...-| 1| Hinge board brace, front, right Rgeted on underside of hinge bLoard,
ont. '
....| 1| Hinge board brace, front,left.........1 ___. 4 1 .
....' 1 | Hinge board brace, rear, right........ Riveted on underside of hinge board, |
rear.
.... 1| Hinge board brace, rear, left .........|..... L L PP
eees 3 Hlngerlvetédoor) ............ cee-| INhiDEB.oesenrinereenmiianaianaaen.
6, 6| Hingerivet (id)............cc.coo.... Joins plate and strap..................
8 | 8| Hingerivet (spare wheel fastening bar)| In hinge....eeovenveeceerenecaennanns
2' 2 rivet (spare wheel support |..... L 1o
swing bolts).
2 2 Hlxtxgg rivet (spare wheel support |..... L 1 R |
stu i
----, 1| Jackscrew-base packing............... Oncoverboard......cccovvveunnnnn... i
e... 2| Jackscrew-handle pac P P L o 7 !
10 10 e ereannrnareeeeanannaaann Inlid body....... reeeneaneeaeanaaas -
eeee 4| Lidbrace.......cceeiiiiiiiiiienann... F iveted on underside of lids .......... :
6 6| Lidhingeplate...........coevene..... Ontopradl.. . ...ooioiiiiniamananan. i
.6 6| Lidhingestrap.........c.ceuennnn.... (0118 § 1 IS :
4 4| Lidprop...cccccccccniiiennenacaaannn. Hinged tolid.,........ccomvniian... .
4 4| Lidproppin........... eeeemaceanaaas Screwed into lid hinge straps.......... :
2 2| Lid prop plate,right......c.......... Screwed to sideboard ................. !
2 2| Lidpropplate,left...................]..... 0.
4 4| Lid frop mvet.....ccoiiiiiiiiaanann.. InHA Prop....cceceiiiiiiiiiiiiiianns
1 1] Lockchain..........cooiaaiaii... For locking oil can bar on catch.......
2 2| Lockchainring......ccccveceaeann... Onlockchain... .. ... .....oooial.
2 3| Lockchainstaple..................... Riveted tostapleplate................
2 3 | Lock-chain staple plate............... Screwed to front and tailboards and :
door of battery wagon. |
2 2| Lockwasher..........c.oociiiieiant On tie-rod vertical . .oooceeeniniannann.
1 1|Lunette,.........ccoccvumvanvnnnnnn.. In lunette bracket.....................
1 1| Lunettebracket._.................... Front end ofsiderail.................. !




142

NOMENCLATURE OF PARTS8—Continued.

a.lag ‘
og|o Property clas-
= g = E slﬁeag .
o E.ﬂ E Name of part. Location, ete.
Heglfg Sec-
e Class. tion
Z*|zna .
2| 2| Lunette-bracket filler plate........... Riveted to bracket....
1| 1! Lunettenut................ ..| Onlunette............
1| 1 | Middle brace, rig\t . Riveted to axle and rail
1| 1 | Middle brace, left. I R, 0.ceosacccncranacse
1| 1| Name plate. Riveted on left side rail.....
16 | 16 | Nut plate... Attach wheel fastenings
1| 1| Oil-canbar....... Hinged foleft side rail......
1| 1] Oil-can bar catch. Riveted to right side raal
1| 1| Oil-can bar bracket. .| On oil-can bar...........
1| 1| Ou-canbarbuffer.......cccceevvecncdfa..n. (s [ T
1| 1| Oil-can bar staple... In bracket..............
3| 38| Oil-canlocking plate .- .| Onoil-can bar......ccovvereirinnnanean.
3| 3 Oil-canslats Erectangular) ...... On o1l-can Supports........ccceeuunnn..
2| 2| Oilcanslats (T shaped).............. Q0. - neeernenne e
1| 1 Oil-canslat, right (L shaped)......... [+ (s TN
1| 1| Oilcanslat, left (L shaped)....o.ceolf..... L L 7
6| 6| Ollcansupportbolt............... ~...| Tie supports to wagon body...........
1| 1| Oil-can support,front................ Riveted to side rails, rear ofaxle.... .
1| 1| Oil-cansupport, middle..............|..... T [ Y
1{ 1| Oil-cansupport,rear......ccceceeveeefea... L o
3| 3| Padlock with 1 bolt snap, 1 chain, | On chest for lids and for lock bar......
and 1 chain ring.
«..-.| 1| Padlock with 2 chain rings and,1 | On chest for door...... ceencecnaneanaas
chain.
weeel 1| Partition,front............c.......... Transversely in boX......cc.ccciaeaen.
eeesf 1| Partitlon,right..................oo... Longitudimlly IRDOX.. . cceeencnnnnnnas
w..] 1| Partition,left. ... ...c.ieaiiaiiill.L. 0. i aeveecencacccscsnasecotacannen
2| 2 Propchain........cccveeneiiinanean.
1 1| Propchainbutton....................
4| 4| Prop-chainring...c.ceeaveimianennna..
2| 2| Prop<chainguide..........ccccv......
1| 1 Propfoot......cccveceaccocecnaacnne.. All parts of the prop are pinned or
1| 1 Propeye,right. _......ccciviaciiannae riveted together.
1| 1| Propeye,left.........ocoeoeeaoo. _
1| 1| Propfastening pin.....cccccveven.....
11 1 0P hoOK: . .ccceieeirieinncnnnnns
2| 2| Proptube.....cccoceinenieninennnnn.. '
2| 2| Propchainclamp.......c.cccvnenenn..
8 8| Railbolts........cciiniierirannnann.. Fasten tosiderails.................... IV ]
6| 6| Rail-boltbrackets.....cccveeeenn..... Riveted tosiderails......c.cceeuae....
1|(..... Rearboard......ccocecvumervucnnnne.. Rear of bOX....ccvcvvenencencncanannes
1| 1| Rear-brake brace,right............... Braces channel tosiderall.............
1| 1| Rear-brake brace,left...... U F s Lo S N
1| 1 | Reinforce (brake segment brace)...... Inside front board (box front).........
1| 1| SegmentracK...cocecceuerecnneces ....| Riveted to brake segment.............
2| 2| Separator......cceecnceccececcnoncecan Betwetcaln brake segment and brake
guard.
wee.] 1| Shotbolt,left.....ccceceueerncnannnn. Atcorner of doOr....ccceeenurncannnnns
....| 1 8hotbolt,right.............. PR P AO..eineeneeoacarccnnceeiacnnans
....| 1 Shot-bolt bracket,left................ Screwed torear door. .................
....| 1| Shot-bolt bracket,right...............|..... [ U Y
-e..| 2| Shot-bolteve.......cccevivvncncnanne On corner ironrear.......ceceeeceneee..
eeee| 2| Shot-boltStOp....c.ceceeeecncanannnn. Screwed torear doOr......cccveuae. ..
1| 1| 8ide brace,front,left........ eeecenecs On sideboard......ccceecveennecnncnann
1| 1| Side brace, front,right.......c..c.c... i, s U YR
1| 1| Side brace, rear, fett. .ol ' L Z
1| 1| Side brace, rear,right................. feeeas L T 2
1| 1| Side-bracefrontclip........cccuuu.... i At lower end of side brace.............
1| 1| Side-bracerearclip,left...............i..... U
1| 1| Side-bracereareclip,right.............I..... s U Y PN
1| 1| Sideboard,left........ccccveemuenn.... Side of bOX. . .cevuveinanamnaaaiaiaa.,
1| 1| Sideboard, right....c.cceecarnenancdi.... [+ B
1| 1| Siderail,left........ tesescesscsncanan Riveted to axle lugs
1| 1| Siderail,right..ccecicieeineciiiciinnr|ennn. s L
.4 4| SidestrBp....c.civeeceiccarenaccnann. Inside of sideboards
e-..| 3| Slip tongues (door; ................... In door
7| 7| Slip tongues (floor).......cceceueunen. In floor boards
2| 2| Slip tongues (hinge board)............ ! In hinge boards
10 | 10 | Slip tongues (Hd)........ccccuaan..n.. i Inlid boards..........
2 | 4| 8lip toneues (sideboard).............. | In sideboards
4 | 4 | Spare-wheel fastening bar............
4 | 4 | Spare-wheel fastening base............
4 | 4| Spare-wheel fastening clip............
4 | 4 | Spare-wheel fastening swing bolt...../{On side braces, front and rear.........
4 | 4 | Spare-wheel fastening stud..... .
4 | 4| Spare-wheel fastening nut.. ..
1| 1| Spare-polerest..........cceccecenncnns Riveted to brake channel .............
11 1| Spare-pole fastening bolt.............. Fits through spare-pole support, front.




143

NOMENCLATURE OF PARTS—Continued.

ggf g g Property clas
: : E cation.
-E g -g g Name of part. Location, eto.
Seo-

e G- | tan.

1| 1| 8pare-pole support, front...... cacenes Riveted tolunette bracket........ eeee|)

1| 1| Spare-pole support, rear......ceeece.. Riveted topad onaxle......cceuveenee

1] 1| Spare-pole supporteap ..oceeveeeannnn. Bolted to syare-pole support, rear.....

2| 2| Bpare-pole support bolt .............. In spare-pole support, rear............

2| 2| Spare-wheel support......cceeveenna..

21 2 Spnrv—\'f'l1n-1l sup[:g;ttca ceecccaansen

2| 2| Spare-wheel su cip.............

2| 2 Sénrr--w] el 51 lmvort stl?d ........... On top rail of DOX.....cccoveenreeneses

2 | 2| Spare-wheol support swing bolt.......

2| 2 S{mr-.'-\l"l'.i‘v'l support nut

1 ]....| Strap lastencr, crowbar.. On left-side rail

2| 2 | Strap fastener, g ...... On box body
....| 2 | Strap fastener, jackscrew. .| On cover board.

4 | 4 | Strap fastener, paulin. .. On box body. .

2 g gti e::er.h. s s (Gight sndier t) Riveteeg to frp(:l:t and dga.ll boards.
upply-chest supports (rig eft).| Screwed on sideboards. ..............
ee.l 1T goard ............................ Rear of bOX......cccvecicecciccanncans

1| 1| Tie-rod end Efront) ................... At upper edge of front board..........

1| 1] Tie-rodend (rear)......cccccavecacen. At upper edge of tailboard. ...........

1 [ 1 Tie-rod,center......ccccucceeconcacen Horizontal rod through center of box.. v 9

2/ 2| Tie-rod, upper......cccccevecucnneees Undertoprail.....coccoeceereennnnn..

1| 1| Tie-rod, vertical.......ccccceeun...... Vertical rod through middle of box....

1) 1| Top rail .. ... ..ol TOpP Of BOX.uccnneaeneeaneacenaancaan

1| 1| Transverse brace,left................ de, from middle of floor to spare-

wheel supports.

1| 1| Transverse brace,right...............|..... [ 1 TN

1] 1] Vertical tie-rod washer. .............. At transverse braces...........ceecne.

1| 1| Washer (brake).......ccecececacannnn U’égﬁ’ head of upper brake segment

1| 1| Washer (brake lever).......cccce.u.... On brake-lever pivot......cccecevenens

6 | 6 | Washer (cil-can bolt)................. Under heads of oil-can bolts...........

2| 2| Wheels...cocceiveninnnacecncceanaans Omn axle..... Lereenseecescsnesecanannes

1| 1] Wheelrest......cocveeeeeecieannnnen. On wheel-rest supports........c.....

2| 2| Wheel-rest support......c.cocoveeuen. Onaxle...ceeeecernrecaieoicinncnnnes

2 | 1| Wheel-support strap, front, left.......

2 | 1| Wheel-support strap, front, right..... From spare-wheel supports to wheel-
«...{ 1| Wheel-support strap, rear, feft....o0o0 support tie-plates.........cceece.n.
....| 1| Wheel-support strap, rear, right......

2 { 2| Wheel-support tie plate.............. Underaxle.......ccceceemcncrcncnesl)

In replacements of wooden parts of these wagons it will be neces-
sary to change locations of hasps slightly in certain cases, as well as
make necessary fittings, due to the fact that wooden parts warp and
shrink in service and in store, and can not be made completely
interchangeable.

38-INCH GUN AND 3.8-INCH HOWITZER BATTERY WAGON,
MODEL OF 1902 MI.

DESCRIPTION OF PARTS WHICH DIFFER FROM THE BATTERY WAGON, MODEL
) OF 1902.

The chest, with attachments, is much stronger, braced better, and
is secured more satisfactorily to the frame.

The weight of the spare wheels is carried directly by the axle
instead of at the top of the chest.

The parts of the chest are bolted and screwed together, so that they
may be readily disassembled if necessary.

The floor is made of matched poplar boards instead of paneling,
and is raised and supported above the frame by means of a channel
steel-wheel rest above the axle and two parallel oak cross rails in
front and two cross rails in the rear. Angles are riveted to the
frame to take the eight rail bolts which secure the chest to the frame.
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The ends of the wheel rest project beyond the sides of the body
and lie on bronze wheel-rest supports above the axle. Wheel-sup-
port straps, front and rear, extend from the spare-wheel supports,
and they are bolted to the inside of the body and pass below the
axle, to which they are clamped by the wheel-support tie- -plates.

Two additional tie-rods are across the center of the chest at the
top. The corners of the chest are not dovetailed but reinforced by
corner irons, inner and outer. Side straps are bolted through the
intermediate cross rails.

The door and lids are made of matched poplar boards except the
hasp rail of the lids, which is of oak.

In the forward part of the wagon on the floor are cleats which
locate the chest for spare sights and the packing chest for spare
parts.

By means of supply-chest supports, which serve as guides on
the inside of the sideboards of the wagon, the packing chest for
supplies may be drawn to the front as an open drawer when it
clears the lid of the wagon and then slid back under the top of
the wagon in the closed position. It is held in the latter place
. by means of barrel bolts locking in two floor plates. A list of
contents is on the inside of the supply chest at the rear.

3-INCH GUN AND 38.8-INCH HOWITZER STORE WAGON,
MODEL OF 1902 MI,

The store wagon, model of 1902 Mi, is the same as the battery
wagon, model of 1902 Mi, with the exceptions noted under the dif-
ferences between the store and battery wagons, model of 1902.

CYCLOMETER. :
~ The store limber of each 3-inch gun battery is fitted with a de-
vice which registers the number of miles traveled. This instru-
ment, called a cyclometer, is mounted on the left tie-rod clamp at
the rear of the axle and is composed of a star wheel and shaft
actuating a train of gears which bring figures representing 0.1 mile
't0 9,999.9 miles before a glass window in the usual manner of such:
meters.
A tally pin riveted to the wheel hub strikes the star wheel and
moves it one tooth at each revolution of the wheel.
A special tie-rod clamp is issued with the cyclometer for all

batteries.
NOMENCLATURE OF CYCLOMETER PARTS.

1 bracket (on special tie-rod clamp) 1 counter.

1 cover. 1 case (for counter).

1 stop. 4 case screws.

1 spring. 3 bracket screws.

1 tally shaft. 4 cover bolts with nuts and split pins.
1 washer (felt). : 1 tally pin.
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PADLOCKS .AND BOLT SNAPS.

The padlocks furnished for each separate vehicle, as carriage, forge
limber, battery wagon, store limber, or store wagon, excepting the
limbers and caissons, will have keys interchangeable for all locks of
that particular vehicle but differing from all others.

Limbers and caissons are furnished with a lock, marked “ AMMU-
NITION,” which has only one key, these being universally inter-
changeable.

Bolt snaps for temporarily securing doors, etc., are placed where
no shot bolts are provided.

. THE ARTILLERY HARNESS.
{Plate XXVI.]

The component parts of the artillery harness are given in the table
below. Plate XVIII shows the harness for the off wheel and off lead
horses. The nomenclature corresponding to the numbers on the plate
will be found in the table.

JR— - — —— RN e

Property
No. |- Wheel. Lead. ¢l cation.
on >
Plate Component parts. —
XVIII. Near oft Near oft Class Sec-
horse. | horse. | horse. | horse * ) tion.
14 Backstnmq cmpfer ,complete............[cccen... cornonnn 1 1
1 Body and hi g stmps ............ PN R, [ 1 1
2 CrupperdocK.......coooemmiminmciiciiionniniid]enannnn. 1 1
3 Loin strap..... .ee 1 1
4 Trace loops...... .. 4 4
Backstrap hook .. 1 1
Belly band, complete...................... - 1 ;U PN PO
Consxstmg of—
Bellyband.......ccceeieimininncenncenn. 1 b S R
Holding down 19 ¢:) + TR 2 b2 R PN
. Holding down strap hook............... 2 b 21 PN I
8,9 | Breast strap, complete.............cocneuenn. 1 b O R
Consisting of—
8 Breaststrap........cecceee... 1 11
9 Breast-strap hooks cevesens 2 2.
2-7 | Breeching, complete........ccccceaienrnnnnn. 1 1
onsisting of—
g Backstrap (1) and hip straps (4)......... i ........ 1v 8
2 PerdocK.....c.ccciiiiiiiiianananns 1] 1 ii]eeenias
Estrap 11 10) - SRR 1] 1 |iieeennnns
Slde straphooks.........ccoceieinennnan.. 2
3 Loin strap.............. ceae 1
7 Sidestraps............. 2
4 Trace looFs ............. - 2
10-19 | Bridle, complete (old model)................ 1 1
Consisting of—
10 Browband.............cociiiiiiiiians 1 1
11 Brow-band ornaments. .................. 2 2
12 Check pieces......c.ccecvecnrneinenannnn- 2 2
16 Coupling strap....ccoveeiierneenncnaaann]anaaan. 1
19 Connecting Strap.......ccoeveveennneceeeaanacannn 1
13 Crownpiece.......... ceen 1 1
14 Snaffle bit 1. 1 1
18 Reins (ga.irs) 1 1
17 Throatlatch....coooioiiiiinnaaaaaats 1 1

! Twenty curb bits with chains are issued for use in place of spaffle bits on fractious draft horses.
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No. Wheel. Lead. ' claroperty
on
Component parts. ——- - -l
sk Near Off | Near ' Off | cpoco | Sec-
i horse. | horse. | horse. ' horse. ‘., tion.
—_—- - - —e— — _ —— - -, -
Bridle, complete (new model), consisting of— ' l
10 Browband..........ociuiiiiiiiiiinennn. 1! 1 1 1.
11 Brow-band ornaments................... 2 2 2. 2 .
13 Crown piece..cc.oeceeeencanacncaanae- 1 1 1, 1 !
18 Couplingstrap......ccoociriiinniiiiidonaaa.. 1i....... ' 1] |
14 Snatflebitl.......c.coiiiiiiiiaiaiann.. 1 1 1 1 !
16|  Relns......................LL0LLIIITE 11 1 1 r \
45 Crown Plece 19 ¢« J 1. 1 1 1|
20 | Collar,steel..........ccoooiieiiiiiiiianannn. 1. 1 1 1i
21 Hame tug (a partofthecollgr)..........|........ oo il e ) !
40 | Collarstrap......ccceiviiiciiirnaananaacann ! 1 1 1, ) '
22,23 | Halter,comp'ete.... . ......coceeicianunnenn. ' 1 1 1 1 | |
Consisting of— !
Crown strap........ e eeiiicenaeneeeans 1, 1 1 1
Cheek plece.. .. ._...... .. L lllllllll 2; 2 2 . 2|
Crownchape.......c.ccoocvviveinnnnann. 1, 1 1 1
Noseband.......coeevviiiiiiiiinnan.. 1 1 1 1.
Chill SEEAD. - oo voome oot 1 1 1, 1! i
Throatband . ................o.i.ohn , 1 1 1. 1 :
Throat strap....ceceeeeieiieniinannnnns 1. 1 1 1
Halter square..........cocovevnenennnnn. 2 2 2 2 \
23 THIOIOPO ..o ieeiiniiieanrinecanrennann ] 1 1 j 1 ] i
21,25 | Martingale, complete..................oo.nn 1! ) S D .
Consisting of— | | |
24 Martingale..... ...t 1 ) I R D
25 Cincha Strap...coceeereeaceanciaeaanan- 1 )
26-33 | Saddle, complete............................ 1] 1 1 1
Consisting of— i ‘ ,
27 Cinchas, with reinforces and loops....... 1 1. leveeanas
15 Cinchas, without reinforces and loop: B 1 1 !
28 Lead-rein roller and strap...............fcceeee. ' 1(........ 1 '
29 Quarter straps. including rings, safes, and |
cincha straps (side)...... ceesennans 2 2 2 2,
Quarter strap, cantle. . . L 1 1 i 1|
Quarter strap, pommel.................. 1 1 1, 1
42 Cinchastrap, a part of the saddle quarter I
trap . 2 2 2 2 v 8
43 Coat strap, 33-inch (pommel) 3 2 3 ‘ 2
44 Coat strap, 45-inch (oantle). . 1 1 1 1 J
30 Coat strap, 60-inch....... ...l 2 ....... 2
31 Saddletree, leather-covered.. .. .- 1 1 1 1,
32 Stirrups (zickel steel). .. ........ooon.os 2 2 2 l 2
33 Stirrupstraps. ...c.cocoeeiiiiiiiiiia..., 2 2 2 2
34 Saddle J 7: 1 - R A 1........ | 1
35 Saddlebag side straps.........covieeeiniiliiana.s 2. 2
* 36| Traces,lead, model of 1908.........cccoveeoifornii .t 2" 2
Consisting of— '
18race DoAY . ceeennccaancecaeacroacacacec]ocnveeaainecacacaencacenn e
1trace Cover....ouvenrennrimnnneanananan]aaeenn.. [ P lececncan
3085 41 O
N 1chall. . .oiininiiirei i iieiieeiaacfeeeennn N I leeennees
L1 EOZRIe. - o eieeraenneeeeeennnaaeeeaan]oraeaas U ISP |oneennen
bR T 7 e
BT [ !
2filler pleces. .. ..coeuiiiiiiiiiiiiiiiin e ceeicet e fremaens |
37 | Traces, wheel, model of 1908................. 2! b2 DO N !
Consisting of— | : |
ltrace body...ooceeeeinnioniianaanaa]anannnn. [N P fieaeeans
1ELBCE COVET. o nnneeeemeeenaeenneaemnaaaolaeaennn. RN IO, e
7 P AP P IO Deeeeenn
2S0CKeLS. oo.eoeeninnnananananannnannes | eeanns
DTN S AP IS AR Meeeeaenn
2chains. . .oeeieni i iiiaaa i ........................ e
2t088leS. ...\ (DU PO e eeeeieaeana.
0T
2fller pieces........coiiiiiiiiiiiiiiie i e
38 Mogul spring, assembled............ ... oo e, e
% 100p hook. . ...t e
o1 V- RPN SN PRI EPP
Tlocking Strap...ccoceioineimeani i eree e e
39 | Trace chain, body. . .....oeenmeeeenneerennnealoeeee doeieii. 2! 2
Whip. .o ) N PR 1 ........
Sweat leathers...........occoiiiiiiiiiian... 2 [eenen.. 2 e
41 | Blanket 3. ... ... .. . iiiiiiiiiiiiiiean 1 1 1 1

1 Twenty curb bits with chains are issued for use in place of snaffl3 bits on fractious draft horses.
% In submitting and in filling requisitions, unless it is specifically stated that saddle blankets are wanted,
they will not be included.
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STEEL COLLARS.

S8IZES AND DIBRECTION FOR FITTING.

Steel collars are made in the following sizes: 2 A, 2 B, 4 A, 4 B,
5,5A,5B,6,6 A,6B,7,7A,7B,and 8 A. The number and shape
of the collar are stamped on the front side under the extension bolt.
The A and B shapes have straighter sides than the numbers without
letters. When issued with harness, unless otherwise ordered, 20 per
cent of the collars are No. 4 A, 30 per cent No. 5, and 40 per cent
No. 5 A, and 10 per cent No. 6. In requisitions, the size of collars
desired should be given.

The steel collar pads are made in seven different sizes: No. 0 is
4 inches wide, No. 1 is 4.5 inches, No. 2 is 5 inches, etc., to No. 6,
which is 7 inches wide. The pad connections are also furnished in
seven sizes, from No. 0 to No. 6. For the plain number of collar
(5, 6, or 7) the regular adjustment requires a pad connection of the
same number as the pad. The A and B shapes have straighter sides
and take a pad connection two sizes larger than the pad—that is, it
would take a No. 3 connection with a No. 1 pad, etc., for the regular
adjustment in these shapes. When the collar is very wide at the top
and narrow at the bottom the size of the pad connection must be
increased one or two numbers to allow the collar to close easily at
the bottom. In the reverse case, a smaller pad connection should be
used. The collar pads are numbered on the front inner side. The
pad connections are numbered on the side having the round holes,
which side must be kept to the front on the collar. In requisitions
for collar pads and pad connections the sizes desired must be stated.

The buckle is made in two sizes. No. 2 is 1 inch longer than No.
1, and is used with the larger sizes of collar pad.

The correct adjustment and fitting of collars is of the utmost im-
portance. The variety of sizes and shapes of collars, pads, pad con-
nections, and buckles issued by the Ordnance Department is sufficient
to enable any horse to be correctly fitted. Efficient supervision by
officers of the fitting of collars and of the adjustment of the point
‘of draft (trace plate) is required to secure proper results.
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Table of dimensions.
SIZE OF COLLARS FITTED WITH NO. 3 PADS.

Width 6 | Width 8 Width 8 | Width 8
L; uml}m gfoo h i(llmhes igches ng Ig umlm_r (};‘; h igches igches W;‘:th
of collar. | © own own of collar. own own
inside. |gom top. |from top. draft. inside. | from top. |trom top. draft.
Inches. | Inches. | Inches. | Imches. Inches. | Inches. | Inches. | Inches.
2A... 18 7 8§ || 6......... gz 78 9
2 B... 18 8 6A 7 7 9
1A 1 7 7 6 B 223 7 7
4B... 1 7 Tereenann 24 7% 1
[ T, 21 7 8 7A 24 7 7
5A........ 2 7 7 9 7B....... 24 7 7 10
5B 21 64 7 8| 8A 253 7 7 93

SIZE OF COLLARS FITTED WITH NO. 1 PADS.

2A........ X
2 B........ 16
4A........ 18 8
4B........ 18 5
7, 8

L T 1
SR i«g»} | : s

The table of dimensions gives the largest and smallest size that
each collar can be made with the No. 3 and No. 1 pads. Adding
one-half inch in length and width to the smallest dimensions given
in the table will give the size of the collars when fitted with the
No. 2 pads. These examples are given to show the three regular
adjustments in each size of collar, but these dimensions can be varied
to suit the different shapes of necks. The largest pad can be put
in the top of the collar and the bottom taken in to its smallest dimen-
sions, or the smallest pad can be put in the top and the bottom left
out. While each collar can be lengthened or shortened and taken in
or let out at the bottom by means of the adjustments provided, the
width at the top can not be changed without using a larger or
smaller pad.

In fitting irregular shapes none of the connections may give just
the proper tension on the pad. In such a case use the one that comes
nearest and straighten or bend the extension at the top. When the
collar is required to be widened at top to relieve the pressure on the pad
and make it lock easily at the bottom, open the collar wide and place
a round piece of hard wood or iron, 1 inch in diameter and 2 inches
long, between the connection and collar side close up to the hinge;
then press the sides together and bend both sides alike, so that they
will be the same length at the bottom. Do not let the fulcrum rest on
the pad, for it will bend it. If the collar sides require straightening
to close them tighter on the pad and give more tension on the latch at
the bottom, open the collar at the bottom, hook the wrench over the
top of collar side, and press down the lever, treating both sides alike.
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Both of these operations can be performed with the collar put to-
gether. L

Parts furnished for the repair of the collars with the correct names
of the parts are shown on Plate XX VII.

Canvas collar pads are not part of the artillery harness, but are
furnished upon requisition. They are made in sizes Nos. 2, 3, 4, 5,
and 6, as called for; if no size is called for, they are made in equal
proportions of Nos. 4, 5, and 6.

COLLAR-LIFTING DEVICE.
[Plate XXVIII.]

This is a simple device for lifting the steel collar from the horse’s
neck, when, for any reason, the neck becomes sore. The straps
securing it to the hame tugs afford easy attachments to or removal
from the collar. By supporting the collar by canvas pads in front
and in rear of the collar, the pressure is removed from the surface
of the neck directly beneath the collar, and the weight is more evenly_
distributed along the neck. In case of necessity, such a device,
made by the organization mechanic, will allow working a horse when
suffering with a sore neck.

BREAST COLLAR HARNESS.

The component parts of the Breast Collar Harness are given in
the table below. Plate XXIX shows the harness for the off wheel
horse and the off lead swing horse. The nomenclature as given in
the table is also given and the particular parts designated on the
plate. S

The essential difference between the two harness sets as shown on
Plates XXVI and XXIX is in the harness used upon the neck,
shoulders, and breast. Instead of a steel collar clasped about the
neck and held in place by a collar strap and hame tugs, a leather
strap stretching across the breast and supported by a strap run-
ning over the neck is used with the Breast Collar Harness. At
either end the breast collar is toggled to the trace; in front it is held
down by a chokestrap which passes between the forelegs and is
buckled around the cincha. On the wheel horse, the neck strap and
neck-yoke neck strap are held in a collar pad which is hooked to the
pommel by the pad strap and pad-strap hook. The neck-yoke neck
strap encircles the neck and is fastened to the yoke pole.

102614—17——12
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COMPONENT PARTS.

Wheel. Lead. caanperty

tion.

]
]
]
]

Breast collar, complete, consists of:
reast collar......................... ... ~eenaans 1 1
(81 10] {317 13 + R 1 1
1 1
1

ot bt etk etk G et Pt

Ba (206) 415 ) 7 YU

Buckle ChADES. ... ....0nveneonsoieseossnssinedos o oee e oo
Pad strap with hook. .. ....oooiimnnieaieiieemmnae]eoanae]emnonca]onana.
Neck-yoke neck Strap........ccccveericiaiainnannn.

................

1

1

1

4

1

1
Sllestraps. .. .ccieiiiii e cae e 2
Side-straphooks.............cocooiooo.... e ee- 2
2

1

1

2

1

1

Trace loOpS.......coueenieae i iiaaceciacaeaanaaann

Lolnstrap............oo....llll
Bridle, complete (model of 1913), consists of:

Browband..... ... ... i -

Crownpiece Strap..........cccceecieiiaiieiannan.
Coupling strap. . .

v 8

Throat StrapP....ccocavmieeemieeeneaeaanenaennanns
Halter 8Quare. ........c.ceceeicienereenenionennns
U VLD 4 o SRR
Martingale, complete, consists of:
Martingale. ... ... . ...ococeonann. feeeeanacaaaan
CIncha Strap . ....occieiieeanneaoaaieantantaceanann
Baddle, complete, consists of:
Cinchas, with reinforces and loops.................
Cinchas, without reinforcesand loops............ ... |oeaa.s 1
Lead reinrollerand strap.....c..coeevemaiannaniadoiana.s ) O PO,
Quarter straps, side, including rings and safes. .... 2
Quarterstrap, pommel...... ... ...l 1
Quarterstrap,cantle.............ooceilll 1
Cinchastmgi..........................- ........... 2
Coat strap, 33-inch (pommel)...................... 3
Coat strap, 45-inch (cantle)........... ... 1
Coatstrap, 60-inch . .....oiiiimiiiiii i
Saddletree leathercovered..............cccccoouae. 1
Stirrups, modelof 1912. ... ... viiiniaaiaao.... 2
Stirrupstraps...c..oiiviiiiiiiiiiiiii e 2
Saddlebags, PAIrs. ...ccveviieiiiiiiiiiiiiii . .
Saddlebags, sidestraps..........ccoiiiiniadoill,
Traces, lead, modelof 1908. . ... ... ... civiiiiidaeiii i dieienen 2
Consists of:
1tr8Ce DoAY ce e e ie e ia e e
1 1; R YO 120 1) oy e A S
b 25 T 41« I [ i

8 11 e P
280ckets. . oei [
D13 T F e P N P
2 filler Pieces . .ooiiiieiiiiiniii el i

1 Twenty curb bits and chains per battery are issued for use in place of snaffle bits with fracticus horses.
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COMPONENT PARTS—Continued.

Wheel. Lead. | genoperty

. | horse. | horse. | horse. | tion.

Traces, wheel, model of 1908..............cccvemeunnn.. 2 7 PN P :
Consists of:
1 trace body

.........

............................................

1 In submitting and iu filling requisitions, unless it is specifically stated that saddle blankets are wanted,
they will not be included.

THE CARE AND PRESERVATION OF LEATHER.

Attention is invited to the following:

“It 1s forbidden to use any dressing or polishing material on the
leather accouterments or equipments of the soldier, the horse equip-
mernts for cavalry, or the artillery harness except the preparations
supplied by the Ordnance Department for that purpose.” (A. R.
293 of 1913.) :

REASON FOR OILING LEATHER.

Leather, as it comes from the tannery in manufacture, is hard,
rough, brittle, inflexible, and readily absorbs water. To remove these
- undesirable qualities and render the leather soft, pliable, flexible,
and impervious to water, to increase the strength and toughness of
the fiber, and to give the leather such a surface color and finish as
will make it most sightly and suitable for the purpose for which
intended, the manufacture is continued by hand stuffing it with a
dubbing made of pure cod-liver oil and tallow, which the expe-
rience of curriers has shown to be the best material for this purpose.
This dubbing is thoroughly absorbed by the leather, penetrating it
completely, and is not merely limited to the surface.

The russet leather now used by the Ordnance Department in the
manufacture of all leather equipments is pure oak tanned, of No. 1
tannage and finish, hand stuffed with a light dubbing made of pure
cod-liver oil and tallow to preserve the leather, the dubbing being so
sparingly used that the oil will not exude. This leather as it comes
from the manufacturer contains enough oil to materially improve its

~
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quality and prolong its life, but not enough to soil the clothing if
the equipment is properly cared for. No oil whatever is added to
the leather in the manufacture of the equipments at the Government
arsenals.

CARE OF RUSSET LEATHER.

Leather equipments which have become wet should be dried in the
shade. Wet leather exposed to the direct rays of the sun or to the
heat of a stove or radiator becomes hard and brittle.

When russet-leather equipments become soiled in service they
should be cleaned by carefully washing the leather with a sponge
moistened with a heavy lather made of clean water and Castile or
Frank Miller’s soap, and then rubbing vigorously with a dry cloth
until the leather is completely dry.

If the leather becomes harsh, dry, and brittle from exposure to
water or other causes, clean as above described, and while the leather
is still slightly moist apply an exceedingly light coat of neat’s-foot
oil by rubbing with a soft cloth moistened (not saturated) with the
oil. If it is found that too much oil has been used, the surplus can
be readily removed by rubbing with a sponge moistened with naphtha
or gasoline. But these oils are not issued for this purpose.

Where a polish is desired, the leather should first be thoroughly
cleaned and then the leather polish or dressing supplied by the
Ordnance Department should be applied sparingly and thoroughly
rubbed in with a soft, dry cloth. Scars, cuts, or abrasions of the
leather may be improved in appearance but not obliterated by
similar use of the leather polish.

Russet leather may be cleaned, oiled, and polished as described
above, but it should be noted that if more than a.light coat of
oil be given the leather will be greatly darkened and will quickly
soil the clothing. No method of cleaning will restore the original
light color of the leather or remove stains or discolorations.

CARE OF BLACK LEATHER.

To clean and dress black leather, wash it in water (lukewarm
preferred) with castile soap. An old horse brush will be found
very satisfactory for applying the soap and water. Dry in the
shade; when almost dry, apply the blacking, rubbing it in thor-
oughly.

Dry in the shade and then apply neat’s-foot oil with a sponge
or rag, rubbing in well until the leather is soft and pliable.

When dry, a certain amount of oil and blacking will exude from
the leather; this should be rubbed off with a dry cloth.,
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SIGHTS.

The instruments provided for sighting and laying the piece in-
clude a line sight, a rear sight, a front sight, a panoramic sight, and
a range quadrant.

LINE SIGHT.

The line sight consists of a conical point as a front sight and a
V notch as a rear sight; the former is screwed into the locking
hoop, and the latter is attached to the breech end of the jacket;
together they determine a line of sight parallel to the axis of the
bore, useful in giving general direction to the gun.

FRONT AND REAR SIGHTS.

The front and rear sights are for general use in direct aiming.
They consist of a front sight carrying cross wires and a rear sight
of the peep variety. The length of the line of sight is 36.75 inches;
its height from the ground with gun at 0° elevation is 44.9 inches.
The sights are supported from the cradle; the peep of the rear
sight is in such a position as to come opposite the eye of the gunner
seated upon the left trail seat.

THE FRONT SIGHT.

The front sight complete consists of the front sight proper, the
front-sight holder, the front-sight bracket sleeve, the front-sight
bracket with spring catch riveted on, and two split pins; that is,
it includes all parts except the front-sight bracket support.

The front-sight bracket support is riveted to the cradle in front
of the shield. The lower end of the bracket fits into a socket in
the bracket support. In sighting position the bracket projects from
the cradle toward the left, but for traveling it is arranged so that it
may be swung out of the way of a cannoneer upon the seat. It is
held in either position by the erigagement of the spring catch in
notches in the front-sight bracket support socket.

The front sight proper consists of a pair of cross wires mounted in
a ring. This ring is secured, with cross wires at an angle of 45°
to the horizontal, in the circular hole through the front-sight holder.
The front-sight holder has the shape of an eyebolt; its shank screws
into the top of the front-sight bracket sleeve, which screws over the
upper end of the front-sight bracket. When adjusted, rotation of
the front-sight holder in the sleeve or of the sleeve on the front-side
bracket is prevented by split pins.

THE REAR SIGHT.
[Plate XXX.]
- The rear sight includes all parts except the rear-sight bracket
support and the panoramic sight. The rear-sight bracket support
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is riveted to the cradle and has a socket into which the lower end of
the bracket is secured by a nut, lock nut, and split pin. The upper
end of the rear sight bracket is provided with circular guides cut with
the line of sight, gun at 0° elevation, as an axis, and upon these guides
a shank socket for the shank or stem of the sight is mounted. In a
support forming part of the shank socket is a leveling screw with
threads engaging the segment of a worm wheel cut upon the rear-
sight bracket guides. A spirit level is mounted upon the shank
socket. This arrangement enables correction to be made for differ-
ence of level of wheels, since turning the leveling screw revolves the
shank socket and with it the shank about an axis parallel to the
axis of the bore. A shank-socket cover is provided to strengthen
the shank socket. The latest type of shank socket is made of bronze
and the leveling-screw support is made integral with it. The sight-
shank cover has two lugs on its inner surface which support springs
and sleeves. These sleeves are pressed by the springs against the
shank and force it against the walls of the shank socket, thus taking
up lost motion.

The shank consists of a steel arc whose center is the front sight;
it slides in guides in the shank socket and is moved up and down
in elevation by a scroll gear seated in a boss upon the shank socket
and engaging in a rack cut upon the right face of the shank. A
German-silver range strip fits in a dovetail seat cut in the rear face
of the shank, the index for the scale being placed upon the upper
rear corner of the shank socket. The range strip is graduated in
yards up to 6,500; the smallest division is 50 yards, but smaller sub-
divisions may readily be made with the eye. The scroll gear is held
in mesh with the rack on the shank by the scroll-gear spring.
Large movements of the shank may be quickly made by pulling the
scroll-gear handle out far enough to disengage the scroll gear from
the rack and then sliding the shank through the shank socket by
hand.

To the left side of the shank is riveted the elevation-lever holder,
and in this holder is mounted a spirit level with axis parallel to the
line joining the peep and front sights. This level enables quadrant
elevations to be given by setting the sight at the desired range and
moving the gun in elevation until the level bubble is brought to the
center, provided the target and gun were on the same level; i. e,
angle of sight = 300. _

The shank is fashioned into a deflection guide and mounting for
the peep sight and is prolonged upward to form a support for the
panoramic sight. The peep-sight guide is located in a transverse
opening in the shank and is perpendicular to the shank and to the
line of sight. The peep sight is clipped to this guide and is traversed
along it by the peep-sight screw. The latter passes through a tapped
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hole in the peep sight and is supported at each end in bearings in the
shank. The screw is turned by a knurled head at its left end.

The deflection scale is attached to the rear face of the peep-sight
guide and the index for the deflection scale is on the peep sight.
The graduations are in mils. There are 45 mils upon each side of
the zero, and the scale is marked from left to right as follows:

40 30 20 10 0 90 80 70 60
the actual mils being— _
40 30 20 10 0 6390 6380 6,370 6,360

thus making deflection readings on this sight uniform with those of
the panoramic sight and the battery commander’s telescope. The
scale allows for longitudinal adjustment. _

-The seat for the panoramic sight is a vertical T slot into which
the shank lug of the panoramic sight fits. The panoramic sight is
held in place and all wear of the parts is taken up by a clamp screw,
ratchet, and detent.

In ﬁrmg, the sight is left in its seat.

THE PANORAMIC SIGHT, MODEL OF 1904.
[Plate XXXI.]

The panoramic sight is a vertical telescope so fitted with reflecting
prisms that the gunner with his eye at the eyepiece, which is fixed in
a horizontal position, may bring into the field of view an object
situated at any point in a plane perpendicular to the axis of the
telescope.

The details of the optical part of this instrument are shown in
Plate XXXIT, and comprise the rotating head prism A, the rotating
prism B, the objective lens C, the lower reflecting prism D, and the
eyepiece E. The rays coming from the object are reflected down-
ward from the prism A into prism B, which rectifies them; after
their passage through the objective lens C the prism D reflects them
in such a way that there is presented to the eyepiece E a rectified
image, which the eyepiece magnifies. The prism B is of rectangular
cross sestion. Its peculiarity is that on rotation about its longi-
tudinal axis the image of an object seen through it turns with twice
the angular velocity of the prism. As, therefore, the prisms A and
B are so mounted as to rotate about this axis, prism B following A
with one-half the angular velocity of the latter, the image always
remains as it would appear to one observing it directly with an
ordinary terrestrial telescope.

The image formed by the objective lens would naturally be re-
versed and inverted. The lower inclined faces of the prism D by
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cross reflection transfer the rays to opposite sides of the axis, thus
correcting the reversal. The correction of the inversion is accom-
plished by the combined action of the three prisms A, B, and D, the
nature of the action varying with the different positions of the
prisms. In the position shown on Plate XXXI, prisms A and D act
as parallel reflectors, and they without the lens system would present
an erect image. Prism B, however, inverts the rays and corrects
the inversion produced by the objective lens. It will be noted the
effect would be the same whether the prism B occupies the position
shown on the plate or be revolved 180° from that position. This
latter position is the one it would assume if the prism A were rotated
through 360°. If the prism A be now rotated through 180° the
prisms A and D would form two reflectors set at right angles, and
would give, without the lens system, an inverted image, and in con-
junction with the lens system an erect image. Prism B in this case
will occupy a position 90° from that shown on the plate, in which
position it causes no inversion, but counteracts the inversion pro-
duced by prism D.

A glass reticule marked with cross lines is located in the focal plane
of the instrument, with the intersection of the cross lines coincident
with its optical axis. No provision is made for changing the focus
of eyepiece or objective lens. As issued, the instrument is focused
for the usual range and the average eye. The magnifying power of
the instrument is four; the field of view is 10°.

The mechanical construction of the instrument is as follows: The
body consists of a shank, provided on its front surface with a T Jug
which fits into a corresponding slot in the head of the shank of the
rear sights and is held in that position by a clamp screw, which is
locked by a detent and ratchet, thus firmly securing the instrument
-in place. To the lower end of the shank is screwed the eyepiece
elbow, forming a housing for the prism D and the eyepiece E. The
latter projects to the rear just above the peep sight of the rear sight.
To the upper end of the shank is screwed the azimuth-cirde support,
to which is screwed the hood for the azimuth circle, forming a seat
for the rotating mechanism of the sight. The opening in the rotat-
ing head is closed by the rotating head window, which forms a dust
guard. The rotating head prism A is mounted opposite this opening.
The lower end of the rotating head is seated in the azimuth circle
hub and gear. A worm located in bearings in the hood for azimuth
circle engages in a worm rack cut on the azimuth circle. The rotat-
ing prism B is secured in the upper end, and the objective C in the
lower end, of the supporting sleeve for rotating prism resting in the
azimuth circle hub and gear. The upper end of the supporting sleeve
for the rotating prism and the lower end of the azimuth circle hub
and gear have gears which engage in a double pinion seated in the
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azimuth-circle support. The gears and pinions are calculated so that
the angular velocity of the rotating head is twice that of the rotating
prism B and is in the same direction. The motion of rotation is
transmitted from the worm to the azimuth circle, thence to the
azimuth-circle hub and gear, thence to the pinion, and through it to
the supporting sleeve for rotating prism. The amount of motion of
the rotating head prism is indicated by a graduated scale on the perim-
eter of the azimuth circle, visible through the glass azimuth-circle
window in the rear face of the hood for the azimuth circle. The zero
of the scale and the movable index cover on the hood for azimuth
circle are located so that the line of sight of the panoramic sight is
parallel to that of the rear sight, and consequently to the axis of the
gun, when both sights are set at 0 elevation and deflection.

The scale is formed by dividing the circumference into 64 equal
parts. One complete turn of the worm moves the rotating head
prism through one of these divisions, or #; of a circle. The rear end
of the worm carries the worm index with circumference graduated
into 100 equal parts to form a micrometer scale. One of these sub-
divisions, therefore, equals oy of a division of the main scale, or
marks a movement of the rotating head prism and line of sight
through 7 of a circle. An angular movement of the line of
sight through 7y of a circle corresponds very closely to a lateral
displacement of ¢y of the range. Practically, the subdivisions
of the deflection scale on the panoramic sight are considered as
points equal to ¢y of the range and are called milliémes or mils.

The reading of the deflection scale or the size of an angle is
given in the units of the worm index as 2763, 1521, etc., meaning
2183, sa1, etc., of 360°. The alternate divisions of the main scale
are numbered in a clockwise direction 0, 2, 4, etc., to 62, inclusive.
In reading the deflection scale, therefore, hundreds are read directly
from the main scales and tens and units from the worm index.
At 0 the line of sight is parallel to the vertical plane through the
axis of the gun; at 16 (or 1,600 mils) it is perpendicular to that
plane and pointing directly to-the right, etc.

The worm index forming the micrometer scale is secured on a
coned seat on the end of the worm by a nut and is held against
rotation on its seat by friction. This arrangement permits the 0
of the worm index to be set opposite the index mark on the casing
without movement of the worm in adjusting the sight.

The worm is held in contact with the worm gear on the azimuth
circle by a spring and is arranged so that it may be disengaged
from the worm gear by movement of a worm-box eccentric lever.
When disengaged, the line of sight may be rapidly oriented to
approximately the desired direction, the worm then thrown into
gear, and finer adjustments made by turning the worm knob.
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All panoramic sights have been made interchangeable, so as to
fit in seats.

The following device for illumination of the crosslines of the
reticule of panoramic sights is used.

A small slit is cut in the eyepiece elbow and the reticule cell
on the side of the sight next the gun. A shutter is provided
which encircles the eyepiece elbow opposite the slit, affording means
for closing. On some sights this shutter is provided with a trans-
parent celluloid window to prevent the entrance of dust. On the
later sights a glass window is fitted in the side of the eyepiece.

For illumination at night electric flash lights are used. They
should be held close to the illuminating slot or window.

PANORAMIC SIGHT, MODEL OF 1915.

[Plate XXXII.]

The panoramic sight is a vertical telescope so fitted with an
optical system of reflecting prisms and lenses that the gunner with
his eye at the fixed eyepiece in a horizontal position can bring into
the field of view an object situated at any point in a plane per-
pendicular to the axis of the telescope.

The rays coming from the object are reflected downward from
the rotating head prism into the rotating prism. The rotating prism
rectifies the rays; after their passage through the achromatic objective
lens, the lower reflecting prism reflects them in such a way that there
is presented to the eyepiece a rectified image, which the eyepiece
magnifies. The peculiarity of the rotating prism is that upon rota-
tion about its longitudinal axis the image of the object seen through
it turns with twice the angular velocity of the rotating prism. The
rotating head prism and rotating prism are so mounted as to rotate
about this axis, the rotating prism following rotating head prism with
one-half of the angular velocity of the latter, the image always
remains as it would appear to one observing it directly with an ordi-
nary telescope. The image formed by the achromatic objective lens
would then be reversed and inverted. The rays are cross reflected
to the opposite sides of the axis by the inclined faces of the lower
reflecting prism, thus correcting the reversal.

The combined action of the rotating head prism, the rotating prism
and lower reflecting prism and the nature of action varying with
different positions of the prisms provide for the correction of the
inversion of the image. The rotating head prism and lower reflecting
prism as shown in position on Plate XXXII act as parallel reflectors
and they without the lens system would present an erect image. The
rotating prism, however, inverts the rays and corrects the inversion
produced by the achromatic objective lens. It will be noted that the
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effect would be the same whether the rotating prism occupies the same
position shown on the plate or be revolved 180° from that position.

The rotating head prism must be turned through 360° to get a posi-
tion of 180° for the rotating prism. If the rotating head prism is ro-
tated through 180°, the rotating prism and lower reflecting prism
would form reflectors set at right angles, and would give, without
the lens system, an inverted image, and in conjunction with the lens
system an erect image. The rotating prism in this case will occupy
a position 90° from that shown on the plate, in which position it
causes no inversion but counteracts the inversion produced by the
lower reflecting prism. _

The instrument has a magnifying power of 4 and a field of view
of 10°.

The principal parts of the panoramic sight are the rotating head
mechanism, the elevation device, the azimuth mechanism, the rotating
prism mechanism, the deflection mechanism, the shank and the eye-
Ppiece.

The rotating head mechanism consists principally of the rotating
head, rotating head prism, rotating head prism holder, prism holder
cover, elevation index support, prism shield, and rotating head cover.

The rotating head forms a housing for its movable parts, and pro-
vides' seats for the elevation-worm bushing and rotating head prism
holder. The front opening of the rotating head is closed by the
prism shield which forms a dust guard. The bottom threaded seat
of the rotating head screws upon the upper end of the azimuth worm
wheel and is locked in place by four azimuth scale retaining ring
screws. Upon the rear face of the rotating head is engraved a scale
which is used for measuring the elevation of the rotating head prism
helder which retains the rotating head prism and has an index mark
upon the projection which coincides with the graduations of the
elevation worm micrometer head.

The rotating head prism is mounted within the rotating head prism
holder between the prism support front, prism support bottom, and
prism support back, and secured in position by the rotating head
prism spring which bears upon the prism support back. The rotating
head prism is protected on the right side by the prism holder cover
and on the left side by the elevation index support. The movement
of the rotating head prism holder is limited by the stop screw which
slides in an elongated slot in the rotating head prism holder.

The prism shield is held within the rotating head by the prism
shield retaining piece, which is in turn secured by two prism shield
Tetaining piece screws.

The prism-holder cover screws into its threaded seat located in the
Tight side of the rotating head prism holder and locked in position
by the prism-holder cover screws.
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The rotating head cover screws into its threaded seat located in the
right side of the rotating head and held in place by the rotating head
cover screws. The exterior of the rotating head cover has two small
holes for teat wrench, and engravings “Field 10°” and “ Power
4” are located on the exterior surface.

The elevation-index support screws into its threaded seat located
in the left side of the rotating head prism holder and secured in place
by the elevation-index support screw. The small holes in the
exterior surface allows the use of teat wrench to enable the elevation-
index support to be screwed in place. The support retaining ring
retains the elevation-index support with rotating head prism holder
within the rotating head and is locked in position by the support-
retaining ring screw.

The elevation index is held upon the elevation-index support by the
two elevation-index retaining screws. The arrow, engraved upon the
German silver piece which is dovetailed in the elevation index, coin-
cides with the graduations of the scale engraved upon the rear face
of the rotating head.

The elevation device consists principally of the elevation segment,
elevation worm, elevation-worm bushing, elevation-worm retaining
nut, and elevation-worm micrometer head.

The elevation segment is held in its seat, provided in the rotating
head prism holder, by the segment lock pin.

The elevation worm is mounted eccentrically within the elevation-
worm bushing, which when turned provides an adjustment to take
up the wear between the worm threads and the worm teeth of the
elevation segment.

The elevation-worm bushing has a screw-driver slot in its lower end
which is used for adjusting and is retained in position by the eleva-
tion-worm bushing clamp plug, which is secured by the bushing
clamp-plug screw.

The elevation-worm retaining nut retains the elevation-worm bush-
ing and elevation worm lengthwise within the rotating head. The
screw-driver slot, in the top of the elevation-worm retaining nut, is
used for adjusting and is locked in position by the elevation-worm
retaining nut screw.

The elevation-worm micrometer head is held upon the upper slotted
end of the elevation worm by the locking screw. The scale, engraved
upon the periphery, is graduated into 100 equal divisions, numbered
every 10 divisions. The upper exterior diameter of the elevation-
worm micrometer head is straight knurled to facilitate turning. One
complete revolution of the elevation-worm micrometer head is equal
to the distance between each graduation upon the scale on the rear
face of the rotating head.
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The open sight is constructed of bronze plate bent to shape having
an arm projecting out at each end, each arm containing a hole. A
bronze knee is soldered to the interior of the front projeeting arm
over the center of the hole in such a manner to form a sight which is
used for quick sighting. The open sight is secured to the rotating
head cover by two open sight retaining screws.

The principal parts of the azimuth mechanism are the azimuth-
worm wheel, azimuth worm, azimuth-worm bushing, azimuth-worm
wheel support, azimuth-worm wheel cover, worm knob, azimuth
micrometer, and azimuth scale. '

The azimuth scale is retained upon its bearing, provided on lower
end of the rotating head, by the azimuth-scale retaining ring which in
turn is secured by four azimuth-scale retaining ring screws. The four
elongated holes in the azimuth scale provide for adjusting. The
scale, engraved upon the lower, exterior diameter, is graduated into
64 equal divisions, numbered every 2 divisions.

The azimuth-worm wheel cover forms a housing for the movable
parts of the azimuth mechanism and provides seats for the azimuth-
worm bushing and deflection worm wheel and support ring. The
arrow, engraved upon the azimuth index which is dovetailed in the
upper exterior diameter of the azimuth-worm wheel cover, coincides
with the graduations of the azimuth scale. The scale engraved upon
a boss on the rear face of the azimuth-worm wheel cover is used for
measuring the deflection of the object.

The felt washer, which is retained in its seat, is located in the upper
end of the azimuth-worm wheel cover, and provides for sufficient fric-
tion between the rotating head and the azimuth-worm wheel cover.

The azimuth-worm wheel support spring tends to retain the azi-
muth-worm wheel upon the azimuth worm wheel support.

The gear teeth of the lower part of the azimuth-worm wheel mesh
with the rotating head pinion, which upon rotation moves the rotat-
ing head mechanism. The lower part of the azimuth-worm wheel
support screws into its threaded seat provided in the upper part
of the shank.

The azimuth worm is mounted eccentrically within the azimuth-
worm bushing, which in turn has the azimuth-worm lever secured to
it by the azimuth-worm lever screw. The bushing spring is pro-
vided for retaining the azimuth-worm bushing in positionn when the
azimuth worm is in mesh with the azimuth-worm wheel. The azi-
muth-worm lever is so designed and arranged upon the azimuth-
worm bushing to form a throw-out device for the azimuth worm.
The lever spring is provided for taking up all lost motion that ap-
pears lengthwise in the mechanism. The worm knob is secured upon
the end of the azimuth worm by a steel taper pin, the periphery be-
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ing straight knurled to facilitate turning. The arrow, engraved
upon the German silver piece, which is dovetailed in the end of the
azimuth-worm bushing, coincides with the graduations of azimuth
micrometer. The azimuth micrometer is held on the slotted end of
the azimuth worm by the locking screw. The scale is divided into
100 equal divisions, numbered every 5 divisions. One complete revo-
lution of the azimuth micrometer is equal to the dlstance between
each graduation on the azimuth scale.

The rotating prism mechanism consists principally of the rotating
prism, rotating prism holder, rotating prism supporting sleeve, ro-
tating prism pinion, and rotating prism block.

The rotating prism is of rectangular cross section, mounted and
retained in position within the rotating prism holder by rotating
prism block which is secured by the rotating prism set screw. The
rotating prism holder is seated in the upper section of the rotating
prism supporting sleeve. The rotating prism pinion is drivén upon
the pinion shaft. The rotating head pinion is driven upon the hub
of the rotating prism pinion. The pinion shaft is mounted at both
ends in its seat provided in the azimuth-worm wheel support which,
upon rotation, moves the pinion shaft. This gear system is so de-
signed that the rotating head moves twice the angular distance of
the rotating prism holder.

The principal parts of the deflection mechanism are the deflection-
worm wheel and support ring, deflection worm, deflection-worm
bushing, deflection dial, and worm knob.

The deflection-worm wheel and support ring is seated within the
azimuth-worm wheel cover by a threaded surface and then retained
by three deflection-worm wheel and support ring screws. A segment,
projecting downward into the shank, carries a worm wheel which
meshes with the deflection worm. The deflection-worm wheel sup-
port is located within the shank and against the deflection-worm
wheel and support ring by two dowel pins, and secured by two de-
flection-worm wheel support screws.

The deflection worm is mounted eccentrically within the deflection-
worm bushing which when turned provides an adjustment to take up
the wear between the worm threads and the worm teeth of the de-
flection-worm wheel and support ring.

The deflection-worm bushing is adjusted by using the fingers upon
the rear end and is restrained in position by the deflection-worm
bushing clamp plug, which is secured by the deflection-worm bushing
clamp plug screw. A (German silver piece is primed to the rear end
of the deflection-worm bushing on which is engraved three arrows
with letters “R” and “L.” The middle or large arrow coincides
with the graduations of the deflection dial. The compensating
spring is provided for taking up all lost motion that appears length-
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wise in the mechanism. The worm knob is secured to the deflection
worm by a taper pin, the periphery being straight knurled to facili-
tate turning. The deflection dial is held on the front, slotted end of
the deflection worm by the locking screw. The scale, engraved upon
the front end, is graduated into 100 equal divisions, numbered every
10 divisions. The shank forms a body for tl.c instrument and pro-
vides seats for the azimuth-worm wheel support, deflection-worm
bushing, and elbow. The front surface is provided with a T lug
which fits into a corresponding slot in the upper end of the shank of
the rear sight. Upon the rear surface is dovetailed the deflection
index, which is retained in place by the deflection-index screw. The
arrow engraved upon the deflection index coincides with gradua-
tions upon the rear face of the azimuth-worm wheel cover.

The eyepiece consists printipally of the reticule, reticule cell, acro-
matic field lens, achromatic eye lens, and eye lens cell.

The achromatic objective lens is mounted in the upper end of the
objective lens cell. This cell is secured in its threaded seat in the
upper end of the elbow by two objective lens cell retaining screws.

The elbow is screwed in the'lower end of the shank and secured by
the four elbow retaining screws in such a manner that its projecting
aim is horizontal to the axis of the instrument. The elbow provides
seats for the lower reflecting prism and the eye lens cell. The lower
reflecting prism is held upon its bearing surfaces, provided in the
elbow by two wedges which in turn are secured by the two wedge
screws. These screws are retained by the wedge screw lock screw.
The wedge screw cover is provided to retain the wedge screw lock
screws in position. The wedge screw cover is secured by the wedge
cover screw. The openings of the elbow upon the right and left sides
are closed by the elbow covers, which are locked by the elbow cover
screws. Upon the left side of the elbow is an opening through which
the light is thrown upon the reticule. This opening is covered by
the window to protect the interior of the eyepiece from dust and dirt.
The shutter is so designed to slide over the opening in the elbow be-
ing guided by the shutter stop screw and movement limited by the
elongated slot.

The reticule has two cross lines etched on its surface and is mounted
in the forwarded end of the reticule cell which is secured in the eye
lens cell by the reticule cell retaining screw.

The achromatic eye lens is mounted in the eye lens cell and is sepa-
rated from the achromatic field lens by the lens separator. The
achromatic field lens is held within the eye lens cell by the field lens
retaining ring, which in turn is locked by the field lens cell retaining
ring screw. The eye lens cell is secured to the elbow by the eye lens
cell retaining screw. '
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All interior metallic surfaces exposed to the refracted light are fin-
ished with dull black baking enamel. All exposed optical elements,
covers, and nonrotating joints are-sealed with the litharge cement or
equal. All German silver graduated surfaces are sandblasted and
lacquered.

THE RANGE QUADRANT.
[Plate XXXIIL]

In this carriage the elevating and traversing mechanisms being
entirely independent of each other, the laying of the gun may be
much simplified and the time required be considerably lessened by
assigning to one gunner the laying for direction and to a second
that for range. Such a division of duties is provided for by the ele-
vating crank at the right side of the trail. By this arrangement the
gunner on the left of the piece using the open or panoramic sight lays
for direction only, while the gunner on the right trail seat gives
elevations by means of the range quadrant.

The range quadrant consists of the quadrant bracket, rocker, body,
scroll gear, range disk, and range amnd cross levels with suitable
leveling screws.

A quadrant-bracket fastening riveted to the right side of the cradle
has dovetailed guides in which the quadrant bracket fits and is held
by a spring catch. Two bracket fulerums screwed into arms on the
bracket project into bearings in the ends of the rocker, assembling
the latter to the bracket and at the same time permitting it a motion
of rotation about an axis joining the centers of the bracket fulcrums
or trunnions. As assembled, this axis of motion is parallel to the
axis of the gun. A projection below the rear end of the rocker forms
a seat for a leveling screw, the axis of which is in a plane perpendicu-
lar to the axis of the gun. The knurled head of this screw projects
to the right and its threads mesh in the segment of a worm wheel cut
on the quadrant bracket. This leveling screw is thus arranged to
rotate the rocker on its trunnions and, in conjunction with the cross
level mentioned below, enables the quadrant to be brought into a
vertical plane parallel to the axis of the gun. This construction is
necessary to correct for difference of level of wheels and to give true
quadrant elevations. At the front end of the rocker is the seat for a
fulerum pin, which forms the center of motion of the quadrant body.
At the rear end of the rocker a curved arm projects upward which has
circular racks cut on its front and rear edges. This curved arm
passes through a slot in the body and the centers of the racks coincide
with its center of motion.

The body, as stated above, is pivoted on the rocker. Its rear end
affords a housing for the scroll gear and a seat for the range disk.
The scroll gear meshes with the rear circular rack of the rocker. The
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scroll - gear -is actuated by a knurled handwheel, which projects
upward and to the rear. Turning the handwheel rotates the body
on its fulcrum pin, moving its rear end up or down on the curved arm
of the rocker. The scroll gear is pressed against its rack by a spring;
large. changes of position of the quadrant body may be made by
pulling the handwheel out to disengage the scroll gear from the rack
and then moving the body by hand to the desired position. v

The range disk is assembled on a steel shaft seated in the quadrant
body ; this shaft carries a pinion which meshes with the front circular
rack on the curved arm of the quadrant rocker. The range disk is
held between the inner and outer friction disks. The outer friction
disk on quadrants is split radially and has a serrated edge. This
combined with the slight spring allowed in the outer friction disk
forms an adjustable yet secure lock for the range disk. A nut screwed
on the pinion shaft clamps the disks in position, and a lock screw in
the end of the pinion shaft prevents the nut from unscrewing. The
inner friction disk is connected to the pinion shaft by lugs projecting
into the pinion shaft collar. A spiral spring, the tension of which
serves to take up any lost motion in the arrangement, is connected
at its outer end to the inner friction disk by a pin. It is wound around

the hub of the body and secured to the hub in a slot cut to receive it.
~ The face of the range disk, which is visible on the right side of the
quadrant, is graduated to 6,500 yards for model of 1902, and 8,000
yards for model of 1916. The caliber of gun for which the range
disk is.made is engraved on the face of the disk.

The least division is 50 yards, and the scale is dimensioned at each
500 yards. Divisions smaller than 50 yards may be readily made
with the eye. The range disk is always in gear through the pinion
shaft with the rack on the curved arm of the rocker, and any change
in position of the quadrant body with reference to the rocker is
registered by the disk.

The elevation level holder is seated on the forward part of the
- body, with its front end pivoted on the fulcrum pin of the latter.
Its rear end is finished with a segment of a worm wheel, cut with the
fulecrum axis as a center, which meshes with a vertical micrometer
screw seated in the body. The amount of the relative motion of the
elevation level holder and body is measured by a level scale, consist-
ing of an ordinary circular scale dovetailed in the body with the level
index on the elevation level holder supplemented by a level microme-
ter disk on the upper end of the micrometer screw. The level scale
is graduated in sixty-fourths of the circumference, and one complete
turn of the screw moves the level holder through one of these divi-
sions. The level micrometer disk on the head of the micrometer
screw has 100 divisions, so that one of these divisions corresponds to
one mil. The divisions of the level scale are marked 2, 3. 4, and 5,
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and in connection with the level micrometer disk are read 200, 300,
etc., plus the indication of the latter. The 8 or 300 mark corresponds
to the mean or zero position of the elevation level holder. The level
holder is fitted with two spirit levels of a sensitiveness of 0.1 inch,
which equals five minutes of arc. The longitudinal or range level is
located so that its axis is parallel to the axis of the gun when the level
scale is set at 3 and range disk at zero.

The axis of the transverse or cross level is perpendicular to that
of the range level and also to the plane of motion of the quadrant
body. The cross level in connection with the leveling screw enables
the rocker and body to be kept vertical. The range level in connec-
tion with the elevation-level holder and its level screw is used as a
clinometer to correct the range-disk readings for angle of site; in con-
nection with the body it is used as the range quadrant level. For
purposes of reference, these levels are designated as the cross level
and the range level, and their respective screws as the leveling screw
and micrometer screw; the scale pertaining to the latter screw is
called the level micrometer disk. The range level is also referred to
at times as the quadrant or angle of site level.

USE OF SIGHTS AND QUADRANTS.

By construction and method of mounting with longitudinal and
cross levels on the rear sight, the panoramic sight forms a horizontal
angle measuring instrument. These angles are read directly from the
deflection scale of the sight in units, mils, equivalent to 2y of a com-
plete clrcle, or 360°.

USE OF THE PANORAMIC SIGHTS, MODELS OF 1904 AND 1916.

For direct aiming.—Set the rear sight at the required elevation and
correct for difference of level of wheels; set off the desired deflection
on the azimuth circle of the panoramic sight; bring the crosslines of
the sight upon the target by means 6f the elevating and traversing
devices of the carriage. For imparting the approximate initial direc-
tion the line sight may be used with advantage.

In using the model of 1916 sight for direct fire, care must be taken
that the rotating head be set at 300 mils and the deflection mecha-
nism at 0.

For indirect aiming.—Set the rear sight at the required elevation
and make correction for difference of level of wheels; set the azimuth
circle of the panoramic sight at the deflection ordered. Lay the gun
for deflection by dlrectmg the vertical line of the panoramic s1ght at
the auxiliary aiming point, the elevation of the gun being given by
using the range quadrant. The angle of deflection to be set off on
the azimuth circle of the panoramic sight is the same as the angle
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made by joining the target and the auxiliary aiming point with the
sight. ‘

" For measuring ranges.—Distances or ranges may be roughly cal-

culated from readings made by two panoramic sights mounted on

their guns, as follows:

Direct the guns on the target; then sight the panoramic sights on
each other. The angle at the target subtended by the line connecting
the two guns is then 3,200 mils minus the sum of the actual angles in
mils measured at the guns.

If B is the distance between the guns in yards, then range equals
B multiplied by 1,000 divided by the number of mils in the angle at
the target.

The accuracy of this method increases as B becomes smaller so
long as the instruments can be read correctly.

USE OF THE BANGE QUADRBANT,

To give quadrant elevations with the range quadrant—Set the
range disk for the desired range by turning the scroll gear handle,
and correct for difference in level of wheels; correct for angle of
site on the scale of the elevation-level holder; bring the bubble of the
range level to the center by elevating or depressing the gun. The gun
will then have the elevation (corrected for angle of site) correspond-
ing to the range.

CARE OF SIGHTS AND QUADRANTS.

Whenever convenient, and especially when in garrison and not in
use, the front and rear sights with the range quadrants and pano-
ramic sights should be removed from the carriages and kept in
some dry place, as in the barracks’ storeroom or office.

CARE OF THE FRONT AND REAR SIGHTS.

For traveling the front sight is covered by the duck cover supplied
for the purpose; and by means of the spring catch at the base of the
bracket, it is turned 105° from its firing position to the rear and
locked to the front-sight bracket support. The shank is withdrawn
from the shank socket, covered with the covet for shank and placed
in the sight box provided for it in the trail of the carriage. A duck
cover, called the cover for rear-sight bracket, is provided to protect.
the surfaces of the shank socket and should be slipped over the shank
socket when the shank is removed.

All parts of the shanks and shank sockets should be kept clean,
free from rust, and lightly oiled. When stored or not used for short
periods, they should be thoroughly cleaned and well coated with
light slushing oil. Should any part become rusted, it should be
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carefully cleaned by softening the rust with coal oil and rubbing
with a soft pine stick.

In handling all parts of the sights care must be exercised to avoid
injuring them by dropping, striking them upon or with other parts,
etc. The front-sight bracket mus? not be used by the cannoneers as
a handle to assist in mounting upon or dismounting from the axle
seat or otherwise.

To clean the joint between the rear-sight bracket and the shank
socket, drive out the taper pin from the end of the leveling screw and
remove the leveling screw. Disassemble the shank socket from the
rear-sight bracke!, clean all parts, and oil them with sperm oil.
Assemble in the reverse order.

Oil the leveling screw from time to time through the oil hole pro-
vided in the rear-sight bracket.

For instructions for the replacement of level vials see instructions
given under the heading “ Care of the range quadrant.”

CARE OF THE PANORAMIC SIGHT, MODELS OF 1904 AND 1915.

These sights are delicate instruments and must not be subjected to
any rough usage, jars, or strains. In firing they remain in position
on the carriage; in the field, when not in use, they are kept in the
padded leather cases prepared for them on the rear of the main
shield.

To obtain satisfactory vision, the glasses must be perfectly clean
and dry. The T lug on the sight and the slot forming its seat should
be kept lightly oiled as a preventive of rust. The worm and worm
rack shculd be oiled with vaseline. When dust accumulates on the
pointers it should be removed by a fine camel’s-hair brush in the
hands of an experienced person.

To disassemble the worm mechanism of the model of 1904 sight for
cleaning. throw out the worm-box eccentric lever, disengaging the
worm from the worm gear of the azimuth circle. Insert a pin in the
radial hole in the spring-box pin. Throw.the worm-box eccentric
lever back and engage the worm in the azimuth circle. Push the
spring box toward the worm knob about three-eighths inch and then
lift it straight out. Take out the eccentric-lever stud and remove the
worm-bex eccentric lever. Pull out the dowel - the worm-box pin
with a pair of pliers and drive out the worm-box pin. Then pull out
the worm box and worm complete. The worm may be cleaned
without further disassembling. Assemble in reverse order.

The teeth of the worm wheel may be cleaned without disassembling
the hood.

To clean the rotating-head window and the front face of the
rotating-head prism, unscrew the window cell in the rotating head.
Do not remove the rotating-head window from the window cell.
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To clean the reticule and eyepiece lenses, remove the screw holding
the eyepiece to the eyepiece elbow and unscrew the eyepiece. To
disassemble the lenses, remove the set screw on the underside of the
eyepiece and unscrew the eye-lens cell. The field lens is held in
place by a retaining spring, both of which may drop out as soon as
the eye-lens cell is disassembled. | _

In assembling note that the flat surface of the field lens of the
eyepiece is placed next to the reticule. Do not remove or change
the adjustment of the reticule. Its rear surface may be cleaned with
a camel’s-hair brush after the eyepiece has been removed.

In panoramic sights of serial numbers after No. 752 the exposed
optical elements and all nonmoving joints are sealed and no attempt
should be made to remove them.

For serial numbers 873 and up, the slight change in the appearance
and construction of the elbow and rotating head is made for the
purpose of making these parts dust and moisture proof.

CARE OF THE RANGE QUADRANT.

The directions for the care of the range quadrant are practically
the same as those for the care of the different sights. The parts
should be kept clean, free from rust, and bearings lightly oiled.
When stored they should be coated with light slushing oil.

To clean the micrometer screw, remove the screw in the center of
the micrometer dial, turn the micrometer screw until the dial is
forced off; drive (away from gun) the taper pin holding the screw
bushing. Pull out the screw bushing, clean, oil with a heavy oil,
and assemble in the reverse order and adjust.

Extra glass level vials assembled in brass tubes, to replace broken
vials in sights and range quadrants, except for the range levels of
quadrants, will be issued on requisition. In case the range level of
the range quadrant requires replacement the range quadrant will
be turned in to an arsenal designated by the armament officer.

Only ordinary tools, such as a hammer and a punch or a piece of
wire, are required for the removal of pins from level caps in order to
replace vials. All pins on level caps are driven in toward the center
of the instrument. They should be driven out in the opposite direc-
tion. Four adjusting screws in the vial tubes are used for adjusting
the tubes in their holders.

ADJUSTMENT OF SIGHTS AND QUADRANT,

The sights are correctly adjusted when, at zero elevation and de-
flection, the line of sight is parallel to the axis of the bore.

The range quadrant is correctly adjusted when, with the range
disk set at zero, level scale set at 300, and axis of gun horizontal and
corrected for difference of level of wheels, the level bubble of the
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range level stands in the center of its vial. In adjusting sights, the
panoramic sight should first be corrected. If the rear sight is ad-
justed first, it will require readjustment if the subsequent adjustment
of the panoramic sight causes a change in position of the rear-sight
range strip. '

TO ADJUST THE PANORAMIC SIGHT, MODEL OF 1904.

Direct the panoramic sight by means of the worm knob and scroll
gear handle until its line of sight is parallel to the axis of the bore.
The method of determining when this condition of parallelism exists
ig described hereafter. Without disturbing the direction of this line
of sight, move the worm index of panoramic sight and the range
strip of the rear sight until the zero marks come opposite their.
respective indices. The worm index may be moved after loosening
the nut on the end of the worm. This nut may be loosened by the
combined teat wrench and screw driver issued for the purpose. If
the worm index can not be readily removed, grasp the sight by the
worm index, release the worm from the worm gear of the azimuth
circle, and gently tap the exposed end of the worm with a small piece
of wood or soft metal.

To locate the index of the panoramic sight opposite the zero of the
scale, loosen the four screws that hold the movable index cover in
place and move this cover until the index is properly located ; then
tighten the screws. Movement of the range strip of the rear sight is
made possible by a dovetail slot in the shank in which the range-strip
. screw can be moved when the nut has been loosened.

TO ADJUST THE PANORAMIC SBIGHT, MODEL OF 19185,

Should backlash or lost motion appear lengthwise within the eleva-
tion device, it can be removed by loosening the elevation-worm
retaining-nut screw, setting up on the elevation-worm retaining nut
and then tightening up on the elevation-worm retaining-nut screw.
To remove backlash between the threads of the elevation worm and
worm teeth of the elevation segment, loosen the bushing clamp plug
screw which releases the elevation-worm bushing-clamp plug, and
then turning the elevation bushing, in which the elevation worm is
eccentrically mounted, so as to bring the elevation worm closer in
contact with the worm teeth of the elevation segment. The elevation-
worm adjusting clamp plug must be firmly clamped after adjusting
by tightening up on the bushing clamp plug screw to secure the
elevation-worm bushing against rotation. After adjusting, should
the zero, upon the elevation-worm micrometer head not coincide with
its index when the elevation index coincides with the graduations of
the scale upon the rear face of the rotating head, it can easily be
remedied by the loosening up on the locking screw and turning the
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elevation-worm micrometer head until the zero just coincides with
its index, after which it must be ﬁrmly secured by tightening up on
the locking screw.

Backlash between the threads of the azimuth worm and the worm
teeth of the azimuth worm wheel is taken up by the bushing spring.
The four elongated holes in the azimuth scale afford means for
adjusting when its zero does not coincide with the arrowhead upon
the azimuth index when the zero of the deflection scale, upon the rear
of the azimuth worm-wheel cover, coincides with arrowhead upon
the deflection index. After this adjustment is made the azimuth
micrometer should be inspected similar to that of the elevation-worm
micrometer head.

Backlash, that appears between the threads of the deflection worm
and the worm teeth of the deflection worm wheel and support ring,
can readily be removed when the method of adjusting similar to that
of the elevation device is followed out.

TO ADJUST THE FRONT AND BEAR SIGHTS.

Set the range strips at zero elevation and move the peep sight and
the front sight until the line of sight is parallel to the axis of the
bore. The method of determining when this condition of parallelism
exists 1s given below. Now shift the deflection scale on the rear
sight, after loosening the two screws, until its zero is opposite the
index on the peep sight.

Movement of the front sight is accomplished by turning the front-
sight bracket sleeve, after first removing the split pins.

TO ADJUST THE BANGE QUADRANT.

Elevate or depress gun until its axis is horizontal, correct for dif-
ference of level of wheels, set the level scale of the quadrant at 300,
then turn the scroll gear handle until the range-level bubble is cen-
tered. Now turn the range disk of the quadrant until its zero coin-
cides with the range index. The range disk is held between two
friction disks secured by a nut and lock screw and it is only necessary
to unscrew these to release the disk and correct its position. To test

the horizontality of the gun use the testing level issued for that pur-
~ pose. This level has two arms perpendicular to each other, and a
level vial is inserted in each arm. As the faces of the breech and the
muzzle are perpendicular to the axis of the bore, the horizontality of
the axis of the bore may be determined by placing one of the arms
of the testing level against the face of the breech or muzzle and
clevating or depressing the gun until the bubble in the level of the
other arm is in the center. Then apply the other arm to the same
face and the bubble in the first arm should also be in the center of its
vial. If not, the testing level requires adjustment.
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VERIFICATION OF PARALLFELISM OF LINES OF SIGHT AND AXIS OF BORE.

The adjustment of the sights and range quadrant is of such impor-
tance and should be verified so frequently that battery commanders
will find it advantageous to make permanent arrangéments for such
verification. The leveled supports constituting the carriage emplace-
ment should preferably be of stone. The site of the target (fig. 1)
should be prepared, and the exact locations of the target and hori-
zontal reference points permanently marked. If these arrangements
are properly made, subsequent verifications of sights and range
quadrants will become a simple matter.

pre—
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A target of dimensions given in figure 1 is placed in a vertical posi-
tion perpendicular to the line of sight, at such a height that the point
“bore ” is at the same height as the axis of the bore of the gun. The
verticality of the target is assured by a plumb line attached at A,
coinciding with the vertical line AB.

The carriage is placed with the wheels and trail resting upon solid
supports of wood or stone, the surfaces of which have been carefully
leveled so as to bring the axle axis horizontal. Now direct the gun
so that the prolongation of the axis of the bore, as determined by the
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bore sights, pierces the target at the proper point; the lines of sight
of the open and panoramic sights are then adjusted in direction by
the means explained above untll they pierce the targets In the points
marked, respectlvely, open” and “ panoramic.”

The axis of the bore is determined and prolonged by means of bore
sights. In the absence of such means a breech-bore sight may be
made from an empty cartridge case from which the primer has been
removed ; a piece of paper should be pasted over the primer seat and
a pinhole made in its exact center to serve as a peep sight. If the
cartridge case does not completely fill the bore it should be shimmed .
all around with tissue paper until it does so. For a muzzle-bore
sight use should be made of the traces of the horizontal and vertical
planes containing the axis of the bore, which are marked on the
muzzle of the gun. Fine threads or hairs stretched across the muzzle
to coincide with these lines form a good bore sight, and the ends of
such threads may be conveniently fastened to a cloth strap buckled
around the muzzle of the gun.

In the field, where from lack of time or proper facilities the method
just given can not be followed, the adjustment of the sights may be
verified by bringing the lines of sight at zero elevation and. deflection
to bear upon some sharply defined point of a distant object. At such
. a range (for instance, 2,000 yards or more) the parallax may be
neglected, and if the sights are correctly adjusted the lines of sight
and the prolongation of the axis of the bore will sensibly pass
through the selected aiming point.

ADDITIONAL TESTS.

After the sights and range quadrant are adjusted they should be
subjected to the following tests to insure their accuracy at extremes
of elevation and azimuth:

(@) With carriage level and gun and sights at zero elevation and
deflection, the lines of sight and axis of bore prolonged pierce the
target (fig. 1) in the proper points.

(5) The gun is then moved to its maximum elevation; as the sight
elevation is altered, the lines of sight should follow the vertical lines
through the same points of the target (fig. 1).

(¢) With conditions as in (), the gun is moved upon the carriage
to its extreme positions in azimuth; as the sight deflections are now
altered, the lines of sight should follow the horizontal lines through
the same points on the target (fig. 1).

(d) With conditions as in (&), the range-quadrant disk registers 0.
As the gun is elevated and the sight elevation changed to bring the
line of sight to bear upon the proper point of the target (fig. 1), the
readings of the range disk, quadrant leveled, should agree at all
ranges with those of the elevation scale of the sight.
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By construction and assemblage the sights, if correctly adjusted,
should fulfill the above conditions with substantial accuracy. If error
be noted, a report of the facts of the case with the cause, if known,
should be made to the ordnance officer charged with . the repair of
the matériel for his information and action.

SPARE SIGHTS AND QUADRANT.

To each battery is issued one set of spare sights, consisting of one
front sight complete, one rear sight complete, one panoramic sight,
" and one range quadrant. These parts are carried in a special pack-
ing chest in the battery wagon. One set of bore sights (consisting
of one breech and one muzzle bore sight) and one level for use in
adjusting sights, etc., are also issued to each battery.

ADJUSTING INSTRUMBENTS.

A complete detailed description of the method of disassembling
and adjusting the different instruments is given in Ordnance Office
Pamphlet No. 1795, Instructions for the Care, Preservation, Repair,
and Adjustment of Instruments for the Fire-Control Systems for
Coast and Field Artillery. Attention is invited to General Orders
No. 47, War Department, March, 24, 1905, with reference to the care
and repair of panoramic sights. No disassembling of instruments
except as prescribed herein will be permitted. The disassembling
of telescopic instruments allowed herein must be done only in the
presence of a commissioned officer. Disassembling as permitted in
Pamphlet 1795 must be done only by officers or employees of the
Ordnance Department. -

ACCURACY OF FIRE.

The two essentials for good shooting are good matériel and skillful
personnel. There is practically no limit to improvement in personnel,
which may be accomplished by careful training. Improvements in
matériel are the subject of constant investigation.

CAUSES OF INACCURACY.

The chief causes of unavoidable inaccuracy are—

(@) Variations in the action of the gun and mount and in the
ammunition. ;

(b) Variations in the atmospheric conditions, the effects of which
can not be determined accurately.

INACCURACIES FOR PERCUSSION FIRE.

Variations in the action of the gun and mount cause a variable
“jump,” which alters the angle of departure.
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Variations in the powder charges and projectiles cause variations
in the initial velocities, and the flight of the projectile is further -
influenced by the variations in the atmospheric conditions.

INACCURACIES FOR TIME FIRE.

In addition to the above causes for inaccuracy for percussion fire,
the principal causes for inaccuracy of time fire are variations in the
action of the fuze, which arise from variations in—

(@) Time of ignition of time train.

(5) Rate of burning of the time train.

(¢) Time of transmission of the flame from the time train to the
base charge.

RANGE ERRORS.

We are principally concerned with the inaccuracies in range, since
those in the lateral direction, due to matériél, are so small as to be
negligible. However, the latter are given also.

From firings conducted with each type of gun and ammunition,
from which the errors of personnel have been eliminated as far as
practicable, range tables are compiled, and a measure of the accuracy
is obtained in the following manner:

From the ranges and deviations obtained at each elevation the
mean values are computed. The difference of each round from the
mean value gives the error, and the mean of the errors affords a
measure of the accuracy.

The following table illustrates this method:

Variation | Deviation | Variation

No. of rounds. Range. | from mean. | right, dritt. |from mean.

Yards. Yards. Yards. Yards.
N 5,973.6 28.4 6.4 7.1
S ., 5,978.0 220 58.7 3.4
. 2 6,028.0 26.0 53.1 2.2
Bt ieiiceecieeceqecececieccccacasacaareraanssancann 5,958. 6 43.4 48.0 7.3
S, 6,053.6 53.6 49.2 6.1
L Y 6,012.2 12.2 60.4 5.1
36,000.0 183.6 331.8 31.2
MeAN....ccoieiicnnccanecncioncaanccaanccencnaaonn 6,000.0 30.6 55.3 5.2

The second column in the above table gives the actual ranges.
The mean range is obtained by adding all together and dividing by
6, since 6 rounds are considered.

The third column contains the error or difference of each round,
irrespective of sign, from the mean range just found. The mean
of these differences is then obtained and called the mean error in
range. Evidently, if all the projectiles fall nearly at the same range
this mean error will be small.

102614—17——15
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" The fourth column gives the lateral deviation from the direction
in which the axis of the bore points before the piece is fired. The
mean deviation is at the bottom of this column.

The fifth column gives the differences from this mean, with a mean
at the bottom called the mean error in deviation or mean lateral
error. .

Collecting the results from the table, we have:

Yards.
Mean range__ e 6, 000
Mean longitudinal error e 30.6
Mean deviation right____________ e e e et e e e e 55.8
Mean lateral error... - e 9.2

When the position of the center of impact on the horizontal plane
is known, figure 2 shows how the magnitude of the angle of fall deter-
mines the position of the center of impact on a vertical target. Thus,

———.

. ’/‘—“-— 7 ey ‘\
/’ . ~

@
Ficurs 2,

if © be the angle of fall, and if the horizontal target is struck at a
distance ! from the vertical one, the latter will be struck at a height
which equals 7 tan o.

The angle of fall of the 3-inch shrapnel at 6,000 yards is known to
be 23° 40”.9 and the mean range error of the point of burst of a
series of rounds is 30.6 yards for the same range, then the

Mean vertical error=30.6 tan 23° 40’.9.
=13.4 yards.

Vertical targets are employed at the shorter ranges, because they
may then be of moderate size, and errors due to inequalities of the
ground are eliminated, but at long ranges targets can not generally
be made large enough to catch all the rounds.

F1GTRE 3.

The center of impact oni a horizontal target is the intersection of
the lines of mean range and mean lateral deviation, and on a vertical
target it is the intersection of the lines of mean vertical and mean
lateral deviation.

The mean trajectory is that which passes through the center of
impact.
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In figure 3 the central white line represents the mean trajectory,
the dark band is that in which 50 per cent of the trajectories lie; the
shaded band is that which contains 75 per cent, while the outer band
contains the remainder. The width of these bands is exaggerated
in figure 3 for the sake of showing them clearly.

PROBABLE ZONES.

It can be shown by the theory of probabilities that if each of the
three mean errors is multiplied by the factor 1.69, the widths of

SHOWING o ZONE. Fof DEV/AT/O/V.

——
-
——

A

Ficurp 4.—Showing 50 per cent zone for deviation.

zones (of infinite length) which will contain 50 per cent of the hits
are obtained.

The mean range error X 1.69 gives the width of the 50 per cent
zone for range; the mean lateral error X 1.69 gives the width of the
50 per cent zone for deviation; the mean vertical error X 1.69 gives
the width of the 50 per cent zone for height. '

Thus, if GO, figures 4 and 5, represents the direction of the gun,
and AB be a straight line parallel to it at a distance equal to the
mean lateral deviation, and CD be a straight line at right angles

F1gure 6.—Showing 50 per cent zone for range.

to GO or AB at a distance from the muzzle equal to the mean
range; then if the zone in figure 4 called the zone for deviation,
and that in figure 5 called the zone for range, each contains 50 per
cent of the hits on the surface of the ground, their widths must
be 1.69 times the mean lateral error and 1.69 times the mean range

error, respectively. AB and CD are the central lines of these zones.
- If now we look at figure 6, where these zones are superposed, we
see a rectangle which must contain 50 per cent of 50 per cent, or
25 per cent of the total number of hits. In a similar manner the
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25 per cent rectangle on a vertical target is made up of the inter-
section of the 50 per cent zones for deviation and height.

The relative accuracy of different guns at different ranges is esti-
mated by the dimensions of this rectangle, which is called the 25
per cent probable rectangle.

At each range there is a horizontal and a vertical probable rectan-
gle, the width of each is the same, as each has the same zone for
deviation, but the relation of the length of one to the height of the
other depends on the angle of fall.

e

L
‘0
-

4’/

R

S ~.s:;f
Fiaurp 6.—Showing 50 per cent zone for range and 50 per cent zone for deviation in-
tersecting and forming 25 per cent rectangle.

TABLE OF PROBABILITY FACTORS.

The following table gives the proportional width of other zones
(containing a different percentage of hits) to one of 50 per cent as
unity :

Per cent. | Factor. | Percent.| Factor. || Percent. | Factor. | Pereent.| Factor
. |
1 0.02 26 0. 49 51 1.02 l 76 1.74
2 .04 27 .51 52 1.04 77 1.78
3 .08 28 .53 53 1.07 i 78 1.82
4 .07 29 .35 54 1.09 | 79 1. 86
5 .09 30 .57 55 1.12 | 80 1.90
6 11 31 .59 - 58 1.14 I 81 1,94
7 .13 32 .61 57 1.17 82 1.98
8 15 33 .63 58 1.19 83 2.03
9 17 34 .65 59 1.22 | 84 2.08
10 18 35 .67 60 1.25 85 2.13
11 20 36 70 61 1.27 86 2.18
12 22 37 72 62 1.30 87 2.24
13 24 38 74 63 1.33 . 88 2.30
14 26 39 76 a4 1.36 89 2.37
15 .28 40 78 65 1.39 90 2.44
16 .30 41 80 66 1.42 21 2.52
17 .32 42 | .82 67 1.45 92 2.60
18 .34 43 84 68 1.48 93 2.60
19 .36 44 ‘ .86 69 1.51 94 2.78
20 .38 45 .89 70 1. 54 95 2.91
21 .40 | 46 i .91 7 1.57 { 96 3.04
22 .41 47 .93 72 1.60 97 3.22
23 .43 | 48 | .95 73 1.64 98 3.45
24 .45 49 .98 74 1.67 99 3.82
25 .47 ’ 50 ) 1.00 75 1.7 ] 100
1 1 )

Taking the width of a 50 per cent zone as unity, the factors in
the above table are the widths of other zones containing different
percentages. Thus 80 per cent and 20 per cent zones are, respec-
tively, 1.90 and 0.38 times as wide as the 50 per cent zone.
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If the width of the 50 per cent zone is given in yards or feet, the
widths of other zones containing different percentages can be ob-
tained by mwltiplying by their corresponding factors. Thus if the
width of a 50 per cent zone is 3 yards, the widths of 25 per cent and
72 per cent zones are 0.47X3=1.41 yards and 1.60X3=4.80 yards,
respectively. ' _

Conversely, if it is required to find what percentage will fall in a
zone of given width, the factor must be obtained by dividing by the
width of the 50 per cent zone.

Thus with the same 50 per cent zone (3 yards wide), as before,
what percentages will fall in zones 2 yards and 6 yards wide? The
factors are 2/3=0.67 and 6/3=2.00, and they correspond to 35 per
cent and 82.4 per cent, respectively.

DATA FOR 3-INCH FIELD GUN SHRAPNEL.

(Based upon firings at the Sandy Hook Proving Ground.)

The two tables following give data concerning the accuracy of the
8-inch field gun. The data for percussion fire and for time fire,
column 7 of the table, are based upon extensive firings covering a -
considerable period of time, while those in eolumns 2, 3, 4, 5, 6, and
9 of the table for time fire are limited to the results obtained in test-
ing 18 recent lots of fuzes (18,000 fuzes). This accounts for the ap-
parent inconsistency of the values for the widths of the 50 per cent
zones for range in the two tables. If these tables were based on fir-
ings of the same extent of the same ammunition, the widths of the
50 per cent zones for range to point of burst should be greater than
the widths of the 50 per cent zones for range for the corresponding
range in percussion fire.

The data in the table for time fire is probably more nearly correct
for the greater amount of ammunition now in service than is the
data in the table for percussion fire.

For the greater number of fuzes now in service, firings indicate
that to obtain a normal burst a corrector of 33 should be used, instead
of the setting 30.

The curve following the tables is for use in determining the dis-
tance from the point of burst of the shrapnel at which the remaining
velocity of the shrapnel balls becomes reduced below 400 feet per
second, or that required to disable a man (400 f. s., weight of bullet
167 grains, gives 58 foot-pounds, the energy required to disable a
man). _
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3-inch field gun—~Shrapnel—Percussion fire.

Horizontal '
Horizontal Vertical
Horizontal | Horizontal | oo target and vegg“‘ target
. . and vertical (length of 25 (height of 25
target targets target r cent rec- (width of 25 t
Range. (length of b of (heigtet of S idiy | per cent rec- | Der cons roy
50 per cent 5(0“331, ce%t 50 per cent o?n ;’eregxtlt tangle, width fff%%l;’e;vggz
rectangle). rectangles). .rectangle). ‘zone for of zsgtn %esr'go;nt zone for
range). deviation). height).
. Yards. Yards. Yards. Yards. Yards. ~ Yards. Yards.
[ 0.0 0.0 0.0 Xi] 0.0 0.0
500 12.9 .5 .13 8.27 .32 .083
1, 24.8 .95 .63 15. 90 . .61 . 403
1, 35.6 L8 1.64 22, 82 1.15 1.08
2, 45.4 2.4 3.28 29.10 1.54 2.10
2, 53.9 29 5. 49 34.55 1.86 3.52
3, 61.5 3.96 8.30 39.42 2.54 5.32
3, 68.6 4.6 11.76 43.97 295 7.54
4, 75.2 5.3 16. 05 48.21 3. 40 10. 29
4, 81.1 6.6 21. 16 © 51.99 4.23 13. 56
5, 85.8 8.45 26. 4 55. 00 5. 42 17.27
5, 89.5 10.8 3. 43 57.37 6.92 21.43
6,000. 92.4 13.7 40. 52 59.23 8.78 25,97
6,500. . 95.1 17.4 48. 69 60. 96 11.15 31.21
7,000. 97.2 21.9 58.20 62.31 14. 04 37.31
7,500 99.2 27.2 69. 30 63. 59 17. 44 44, 42
000... ...c0eun... 101.0 33.2 82.60 64.74 21.28 52.95
3-inch field gun—Shrapnel—Time fire.
Average -
botwean | M
ween ean "
m‘&am Average | mean ac- | variation SY)V idﬁhce%‘t SY)V xd?z etz)lft Cone of | Width of
dispersion | Maximum | tual and | range to | rare for | “same for - | dispersion | 50 per
Range. in e £0 dispersion | range table int of " deviation of shrapnel | cent zone
point of in %eigltlt of| rang 2 t(; ursz,llgs (point of | (point of ( b?l n fotrll)n&igtht
urst. point of | recent lo angle of). | o .
burst. burst, 18 | of fuzes. urst). urst).
recent lots
of fuzes.
Yards., Yards. Yards. Yards. ° 7| Yards.
0 0.0 0.0 0. 00 8 41 0.
500 2.5 .2 .32 9 54 |.
1,000 35.0 .9 .61 11 06 . .
1,500 47.0 2.2 115 12 068 |. ..
2,000 58.0 4.2 — 4.3 20. 4 34.6 1.54 13 02 2,48
2,520 67.0 6.8 + 4.2 22.0 37.2 1.86 13 52 3.80
3,000 76.0 10.3 +13.0 23.4 39.5 2.54 14 28 5.34
3,500 84:5 14.5 +21.0 24.8 41,9 2.95 14 54 7.22
4,000 92. 5 19.7 +28.3 26.1 44.1 3.40 15 22 8.92
4, 500 100. 0 28,1 +34.7 27.4 46.3 4,23 15 48 12.18
5,000 107.0 33.6 +40.2 28.6 483 5. 42 16 12 15. 09
5, 500 113.0 42.2 +44. 8 29.6 50.0 6.92 16 32 18. 52
6,000 119, 5 52.4 +48.9 30.6 517 8.78 16 48 22.67
6, 500 125.5 64.3 +52.5 31.6 53.4 1. 15 17 05 28.11
7,000 131.0 77.8 +55.6 32.6 55.1 14. 00 17 20 34. 44
7,500 136. 4 93.0 +58. 4 33.5 56. 6 18.00 17 35 43. 54
8,000 41,7 110.0 +60.9 34.2 b57.8 23. 40 17 50 52. 55

GENERAL INFORMATION.

PAINTING ARTILLERY MATERIEL.

The paint issued for this purpose is of olive-drab color put up in
5-pound cans ready for use, and is applied to both wood and metal
parts. If the paint is too thick, turpentine should be used as a
thinner, but not to greater extent than 2 per cent by volume.
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All steel and iron nonbearing surfaces should be painted, including
that portion of the underside of the gun between the clips. Wearing
and bearing surfaces, teeth of gear wheels, elevating screws, piston
rods, cylinders, counter-recoil springs, and interior of cradle should
not be painted.

All parts to be painted should be free from dirt or grease. They
may be washed in a liquid made by dissolving one-half pound sal
soda in 8 quarts of warm water, then rinsed in clean water, and
wiped thoroughly dry.

Where the matériel is in fair condition and only marred in spots,
the marred places should be primed with olive-drab paint, second
coat, and permitted to dry. Then the whole surface should be sand-
papered with No. 1} sandpaper and a coat of paint applied and
allowed to dry thoroughly before use.

Where the matériel is in bad condition all parts should be thor-
oughly sandpapered with No. 23 sandpaper, be given a coat of paint,
and be permitted to dry for at least 24 hours; then sandpapered with
No. 00 sandpaper, apply a finishing coat, and permit the parts to dry
thoroughly before use.

In general, two coats of paint per year will be sufficient to keep
the matériel in good condition. After repeated painting the paint
may become so thick as to scale off in places or give an unsightly
appearance. It may then be removed for repainting, as follows:

Dissolve 1 pound of concentrated lye, powdered form, in 6 pints
of hot water, and slake in enough lime to give the solution the con-
sistency of paint. Use the solution freshly mixed and apply to the
parts where paint is to be removed with a brush or with waste tied
to the end of a stick. When the solution begins to dry on the surface
use a scraper to remove the old paint, and complete the cleaning of
the surface with cloth and water. If one application is not sufficient
to loosen the paint, apply a second coat. Before painting wash the
surface with sal soda water, rinse with clean water, and then wipe
thoroughly as described above.

OILS FOR ARTILLERY MATERIEL.

For the service, cleaning, and preservation of this matériel the
Ordnance Department issues hydroline oil, lubricating oil, clock oil,
sperm oil, coal oil, neat’s-foot oil, and light slushing oil. Each of
these oils is suited for the particular purpose for which it is issued,
as stated below, and care should be taken that it is not used for other
purposes.

The hydroline oil is for use in the recoil cylinders of the carriages
and for no other purpose.

The lubricating oil will be used exclusively in all oil holes of the

atériel and in lubricating such parts as wheels and axles, gun and
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cradle slides, pintle socket, elevating and traversing mechanisms,
exterior of cylinders, brake bearings, hinges, different surfaces of
breechblocks, threads of breech recess, etc.

Clock oil should be used on the spindle and all bearings of the
battery commander’s telescope, bearings of the panoramic sight,
range quadrant, and fuze setters, and on the observation telescope,
field artillery plotter, and worms of the rear sight.

In all cases clock oil should only be used when the mstruments
mentioned are disassembled for cleaning. When used it should be
applied by dropping from the end of the dropper attached to the end
of the cork.

The sperm oil is a lighter lubricant than the lubricating oil and
may be used on the gears of sights, fuze setters, range quadrants,
parts of revolvers, etc.; lubricating oil may also be used on such
parts.

Coal oil is used by the Ordnance Department for cleaning purposes.
In the field it may be used for lanterns. Coal oil for general illumi-
nating purposes is furnished by the Quartermaster’s Department.

Neat’s-foot oil is used for the care and preservation of all leather

equipment.
. Light slushing oil is prescribed for use in the protection and preser-
vation of all bright or unpainted surfaces of steel or iron on all
parts of the equipment when the matériel is to remain unused for an
appreciable length of time. Its use as a lubricant for mobile artillery
is forbidden.

Before applying the slushing oil to any surface, the part should be
thoroughly cleaned, so as to be free from rust, water, coal oil, lubri-
cating oil, etc., as their presence will cause rusting under the slushing
oil. The slushing oil should then be applied in a tAin, uniform coat,
since this is ALL that is necessary to give good protection.

Except in very cold weather it can be applied by using a paint
brush as when painting; in cold weather it should be applied by
stippling; that is, lightly tapping the surface with the end of the
sash tool held with bristles perpendicular to the surface to be cov-
ered. It can be applied to the bores of guns by the slush brush issued
for the purpose. In cold weather it should be warmed before use
for coating the bores of guns.

It may be readily removed by the use of burlap or waste dipped in
coal oil.

REPAIRS FOR FIELD ARTILLERY MATERIEL ISSUED TO THE UNITED STATES
ARMY AND THE NATONAL GUARD.

Instructions relative to making repairs to field batteries and fur-
nishing ordnance stores and supplies for them will be found in the
general orders issued by the War Department from time to time.
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Instructions in reference to the care, use, and repair of delicate
instruments, such as sights, telescopes, and range finders will be
found in General Orders, No. 47, War Department, Washington,
March 24, 1905, and in O. O. Pamphlet No. 1795.

S8UGGESTIONS FOR CARE AND MAINTENANCE OF MATERIEL.

Various suggestions in reference to the care of this matériel and
hints regarding things to be done or to be avoided are scattered
throughout the text of this handbook; some of the more important
are here condensed for more convenient reference. Careful compli-
ance with these suggestions will avoid delay and possible injury to
personnel or matériel.

The firing pin should habitually be carried uncocked.’

Recock carefully with a lanyard after a hangfire or a misfire.!
The breechblock should not be opened for at least one minute after a
misfire.

All work upon recoil cylinders, sights, and other optical equipment
should be done in the presence of a commissioned officer.

The recoil cylinder should never be clamped in a vise, but when
necessary to hold it from turning a spanner applied to front end of
cylinder should be used.

‘Never remove the cylinder end stud nut when the piece is at an
elevation.

See that proper kind of oil is used in cylinders and for lubrication.

Strain the oil used in filling the cylinders through a fine clean cloth
and be sure that the receptacles used in handling the oil are clean.

Take every precaution to keep the interior of the cylinders clean
and to prevent the entrance of foreign particles.

In assembling the gland be sure that at least four threads of the
gland are engaged with the threads of the cylinder head.

Lash parts with copper wire to prevent unscrewing.

Before firing, inspect to insure that cylinders are properly closed
and that the cylinder-end stud nut and the piston-rod nut are in
place. : :
If time permits, oil slides before firing.

Note length of recoil for first few shots to insure that the recoil
mechanism is working properly.

If the gun fails to return fully into battery, it is probably due
(1) to dirt on slides and guides; (2) to cutting of sliding surfaces on
account of dirt and lack of oil; (3) to gland being screwed up too
tightly; (4) to dirt or foreign particles in the cylinder, and especially
in the counter-recoil buffer recess; (5) to weakness of springs. Ninety
" per cent of such cases will be found due to (1), (2), or (3).

1This applies to the 3-inch gun, model of 1902, only.
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Lock the cradle to the trail at drill and in traveling to avoid unnec-
essary strain upon the pointing mechanisni.

After unlimbering, release elevating and traversing lock before
attempting to elevate or traverse gun.

Keep hub bolts and hub bands properly tightened.

To tighten the hub bands, screw them as tightly as possible with
the wrench and then force them farther by striking the end of the
wrench with a hammer.

Do not permit brake levers to be released by a kick or a blow.

Remove cylinder-end stud screw before trying to unscrew cylinder-
end stud.

Replace and properly open all split pins after replacing nuts.
~ Close down the ends of the recoil-indicator guide to avoid loss of
the indicator.

Prevent- possible injury to cannoneers by causing them to stand
clear of the counter-recoil-spring column in assembling or dismount-
ing.

In moving the gun on or off the cradle, provide ample support for
the breech end, so that the gun clips are in prolongation of the cradle
guides; if this is not done, the cradle guides may be ruined.

If the gun will not remain at the elevation at which set, the crank
shafts are probably not correctly assembled.

If the elevating screws do not house in traveling, they are incor-
rectly assembled.

Do not strike any metal part directly with a hammer; interpose a
buffer of wood or copper. .

Frequently verify the adjustment of sights and quadrant.

Require special care in handling sights.

Do not permit cannoneers to use front sight as a handle in mount-
ing.

Be sure that the range disk of the quadrant and range strip of the
rear-sight shank are graduated for the particular type of ammunition
used by the battery.

Do not unnecessarily expose ammunition to the sun or load it into
a warm gun before time for firing; if this is done, erratic shooting
may result.

Battery commanders should frequently make a detailed inspection
of all of the vehicles in the battery to see if any parts of them are
broken and any nuts, screws, split pins, etc., missing. If any such
defects are found, he should immediately take steps ¢o replace broken
or missing parts. This is of the utmost importance, and compliance
with these instructions will do much toward prolonging the life of
the vehicles.

It has been found that the apron hinges occasionally become
broken, and that the apron-hinge pins are frequently lost. When-
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ever this happens the hinges or hinge pins should be immediately
replaced, for if this is not done the apron, which is very expensive,
is apt to become cracked or broken.

Whenever the lunettes become loosened the lunette nuts should at
once be tightened up.

All wheels and pintle bearings should be frequently oiled.

All nuts are secured by split pins, which should be replaced and
properly opened when nuts are screwed home.

All working and bearing surfaces of the carriage require oiling;
those not directly accessible for this purpose are provided with oil
holes closed by spring covers or handy oilers.

See that fuzes are set at safety for transport.

Use the small primer-inserting press for inserting primers in car-
tridge cases and the decapping tools provided for removing old
primers. '

In all requisitions and correspondence the correct name of the part
referred to (if known) should be given. If the name of the part is
not known, submit a sketch showing the location, shape, matériel, etc.,
sufficient to establish definitely the identity of the parts in question.

The use of the word “ complete ” in requisitions to signify a com-
bination of parts sometimes leads to misunderstanding of the exact
parts wanted. The tables of nomenclature of parts have been ar-
ranged to show the parts included under the terms “ one trail, com-
plete; one wheel, complete,” etc., and should be carefully studied
before requisitions are made out, to insure that all parts wanted
are included and duplications avoided. For example, if a piston rod
is wanted the order should state whether it is to be with or with-
out the nut. If all details are itemized it will avoid mistakes and
unnecessary expense.

Smokeless powder must not be used for blank charges.

SUPPLIES IN- GENERAL.

All bits, both curb and snaflle, are made of 27 per cent nickel steel,
a practically noncorrosive metal.

The olive-drab saddle blanket is regulation for all arms of the
service.

The supply of ammunition to be kept on hand in a 3-inch gun
battery will be a sufficient amount to fill all the ammunition chests
of the equipment, and in addition a sufficient number of rounds to
cover the needs for annual target practice. _

Pistol arm racks are issued for use of Field Artillery in such num-
ber as may be required to hold the pistols on hand in the battery.
Each pistol arm rack holds 80 pistols.

Such articles as may be needed for training the horse—the cavesson,
longing rein, running rein, etc.—may be readily made up by the
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battery saddler from supplies furnished by the Ordnance Depart-
‘nent.

For the training of enlisted men leather heads and wooden stands
for supporting them will be needed. The saddler and the carpenter
will be able to supply these by means of the tools in the forge limber
and battery wagon. .

A reloading and cleaning outfit for 3-inch guns for removing fired
primers from and cleaning cartridge cases and for reloading blank
ammunition is furnished to each battery.

METHOD OF LOADING ONE 3-INCH GUN BATTERY FOR
TRANSPORTATION BY RAIL.

The flat cars usually obtained from railroad companies vary in
length from 34 to 44 feet. Cars longer than 42 feet are unusual.

In loading a battery on cars during service operations it is very
desirable to keep complete gun sections together as much as possible.
Pursuing this idea, a 3-inch gun battery may be loaded as follows,
when cars at least 34 feet long are obtained :

Four cars, each to contain:

One 3-inch gun and carriage.

Two 8-inch gun caissons.
Three 3-inch gun limbers.

One car to contain:

One battery wagon.

One forge limber.

-Two 38-inch gun limbers.
Two 3-inch gun caissons.

One car to contain:

One store wagon.
One store limber.
Two 3-inch gun limbers.
Two 3-inch gun caissons.

This car will be only about three-quarters filled if a 34-foot car
is procured. The additional space may be utilized as the battery
commander sees fit.

If cars less than 34 feet long are obtained, one limber or one caisson
will have to be omitted. If cars 44 feet long are obtained, one addi-
tional limber or caisson can be loaded on each.

In loading the cars, if there is any permanent loading platform
along the railroad tracks in the vicinity, the vehicles should be run
onto these platforms and loaded from them. If there is no perma-
nent platform in the vicinity, it will be necessary to build a tem-
porary ramp. This should be built at the end of the cars. When
loading vehicles from a permanent platform on the side of the cars it
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may be necessary, if short cars are obtained, to remove the pole of the
last limber placed on the car in order to get it onto the car. The pole
should, however, be replaced in its socket as soon as the vehicle is
- placed in position. '

When loading the cars, care must be exercised to load them so
that there can be no movement of the vehicles on the cars longitudi-
nally, transversely, or vertically. All wheels and trails of carriages,
poles of limbers, lunettes of caissons and wagons must be secured to
the bottom of the car. The vehicles are secured as follows:

2 by 4 inch timbers nailed to the floor of the cars on both sides of
all the wheels hold the wheels securely against transverse motion.

2 by 4 inch chocks nailed to the 2 by 4 inch pieces which lie along
the sides of the wheels hold the wheels against longitudinal motion
on the cars.

2 by 4 inch timbers, placed over the felloes, resting on the floor
between the two lowest spokes and bolted to the floor of the car with
two }-inch bolts, hold the wheels against vertical motion. The bolts
should preferably be bolted through these braces on the outside of
the wheels. If bolts for bolting these 2 by 4 inch crosspieces can
not be obtained, the crosspieces should be nailed down with 7 or 8
inch spikes. The poles and lunettes should be secured to the floor by
nailing cne 2 by 4 inch block on both sides of each and one 2 by 4
inch piece across the top near the end of the poles or lunettes.

The trails should be secured to the floor by nailing 2 by 4 inch
blocks as follows:

1 on each side of the trail,
1 at the end of the trail in prolongation of the axis, and
1 across the top near the end.

All of the lumber used on the cars is 2 by 4 inch stock. To load
a 3-inch gun battery will require 1,200 linear feet of 2 by 4 inch
lumber. -

For carrying all harness and all accessories of the vehicles which
are not carried in compartments of these vehicles or rigidly attached
to them, one box car should be obtained. The material in this box
car should be packed in boxes if on hand. In case no box car can
be obtained, all of the harness, etc., should be packed in boxes and
placed on the flat cars near the vehicles. These boxes must be
securely fastened to the floor to prevent them from falling off of the
cars or from striking and injuring the vehicles.




EQUIPMENT.

The following table shows the total equipment of one 3-inch gun
battery on war footing. A place is designated for most of the articles,
but the battery commander may use his discretion as to the dispo-
sition of many articles for which no particular fitting or receptacle is
provided.

Statement of total equipment of one 8-inch gun battery.

War * Property
foot- cl cation.
ing (4 .
guns, Articles. ‘Where carried.
12 Sec-
ms).' M Clﬂss. tion.
4 | Guns and gun carriages............c..... B cerecccanen
12 | CaISSOMS. e ereceanerencecncacaccacocenscc]cacnecacacacaccncsccscncesacnnmnaencans + IV 3
lg ]I;u'x;ltbers .....................
attery wagon.. eee
1 | Forge limber.. cee
1 | Store on... .. IV 9
1 | Store limber.. ces
1| 2-horsereel. . ........cceeiiiiaericaneirenes|aaecenccrcecanoacanann e
Tools and accessories for guns and carriages.
4 | Axle seat cushions (left)................... On axle seat......... ceceectcennannn )
4 | Axle seat cushions (right).................0..... do......... eeeeeasccaseesonanens
4| Breech COVOrs........occeicecanacennnnan.. Ongun... ... ccociiiiiiiiaiann..
8| Dustguards.........coeviiennenniancannn.- Onwheels......c.ccomeacenanannann..
4 | Elevating-gear covers..........c.cccceu... On elevating mechanism............
4 | Front-sightcovers......................... Onfrontsight................... eeae
4| Hand fuzesetters. .......cccoceccvcucene.. INCasesS. .. ccoceeiennaincicacan.s
g Hand fuze setter cases...........cocceeun.. In tra.xld T /71 S,
yards. .. ..ceeiiiiiiiiiiai i aeae L 2
4 | Leather pouches for spare parts...........[..... [« 1 RN
4 | Lock washerholders...............cocooooats L 1 SN
4| Muzzle COVers. ........o.cvoiucenncncannann ODngUN. ...civveeicneeceaeacnanans
4 | Oil-can boxes, horizontal oilers............ Intrailbox.. ... ..cooviinianaia.l,
4 | Oilers, horizontal.......................... Inoil-can boxes.........cccvaemianan.
4 | Rear-sight bracket covers................. On bracket on cradle.. .. .-
4 | Rearsight shank covers.............. ....| Onsight in trail sight bo .
4 | Spanners for carriages...... .{ Intrail box.......
4 | Spanners for 56-inch wheel................|..... do.eeeecann....
4 | Spongecovers.............. . .| Onsponge........ . - Iv 3
4 | Sponges and ramMmMers. ......c..cooceeeean-. In fasteningsontrail.._ ... ....._..
4 %pools copper wire No. 20 (3 pounds each).| Intrail box.........................
4 | Tool kits, canvas, each containing— .
1 cold chisel, 2 by 8inches..............
1 drift bronze, large...................
1 drift bronze,small...................
1 file, dead, stnooth, 6 inches, 3 square.
1 file, hand, smooth, 8 inches, flat..... . |
1 hammer, hand, cross-peen........... ceen
1 pliers, wire cutting..................
1 puncﬁ, steel, small... .. ............
1 screw driver, 10inches...............
1 screw-slot wrench...._ ............._.
1 wrench, filling and drain plugs......
1 wrench, range quadrant.............
4 | Wrenches, §and linch............... seeen
4 | Wrenches for assembling recoil springs
grindstone.
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Statement of total equipment of one 8-inch gun battery—Continued.

Article.

‘Where carried.

Class.

clm:éyon.

Sec-
tion.

|l
LY A NN T Y Y Y Y NN P N T L 1Y) ga-»»an»

DO DD SO i i D) OO B

-
€O DD W QO W i 00 i O

Spare parts for guns and gun carriages.

Brakeshoes.............ccccevciciannnn.
Brake-shoetap bolts......c.coeeeeaae....
Hubliners......c.ccacemeieeeacancaceccnss

Lunette withnuts............cocaan.ol.
8plit pins, assorted...........ccccevnneean.

Wheels complete..........cccccvvunenn....
Wheel fastenings, complete................

For gun if model of 1908,

Breech mechanism complete, including
block carrier.

L0

Cocking 1overs.........c.cocaceemennncnnnacs

Cocking-lever pins...............ocoooao...

Cover-locking pins .

Its.........
Latch-bolt springs
3}“‘{"" covgn withscrews.........coc....

VOL KOYB...ceceeeeceanencncnnccacacancan
Sears.

Bear SPrings. - ..o noonosanieeans
Ta)

............................

For guns if models of 1904 or 1905,

Breech mechanism complete, including
block carrier. plote,

Block-latch spring........ccconeeeeennen...
e SRR

rl
Firing §

-spring sleeves
'E}:gfy ?:llers inch (for 1905 gun only)...
Hinge-pin ca
Lover—lgtch .......................
Locking boits, nuz', andpins_............
Locking-bolt spring ......................
Oil-hole covers with screws (for 1904 gun

i S

Trigger-shalt detents.........ocveevunen...
For hand fuze sctters if model of 1905 M.

Clamp Sho@...cccvvecerannraacncconscsonns
Corrector-3cale SCrew. . ...cceeveeccecannan.
Handle SCrew......ccccoceeevencercnacens
Plunger.........
Plunger spring ..
Range-ring screw
Stop p

.................................

For hand fuze setter if model of 1912,

Corrector-scale SCrew.........ecevemvuen...
Guide-plate lock screw..............o.....
Index-barserew........ccceiiieiiinannnn..
Index plunger. ceee
Index spring..
Ou-holtia sgrew.
Range index. .
Range-ring screw.........
Stop-pinscrew......cccocevviiiinnnn....

Instorewagon..........ccocecennen.
Carried in leather pouches for spare

On store wagon.................
. In battery wagon.

+ In top rear compartment of battery
wagon.

In h:lather pouch for spare parts. ...
..... o

In top, rear compartment of battery
wagon,

Tn leather pouch for spare parts.....

-|{In leather pouches for spare parts. ..

-||1n leather pouches for spare parts. ..

v
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Statement of total cquipment of one 8-inch gun battery—Continued.

Suuuuuwnuu.&uunmﬁuwﬂ

[

-
N NNRNONS N

B

Firing mechanism, parts (for carriages
above No. 168):
Adjusting screw with check nut.......
Bracket studs and nuts .
Firing handle........
Firing-handle bracket
B hode s
iring-] e pins.
Firing-handle plug...
i handle P
-handle springs
Firing shaft..........
Handle return springs
Shaft return springs ...
Shaft trip collar
Trip-collar pin.....
Triplateh. . ..ooiiiiiirireiaiananann..
Trip-latch pin...........oooooaiaet
Trip-latch plunger........ccc.........
Trip-latch sSpring........ccceevevennn...
Garlock’s waterproof packing, }-inch rings.

3

crown, standard set, consisting of—
.375 by 16 threads........ccceeeae....
0.5by 13 threads. ..cceeveennneennnnn..
0.625 by 11 threads..........ccccue....

102614—17——16

-* 1 1In chest for miscellaneous spare parts

In leatherspouch for spare parts.....
Instore wagon........cceccnceacns..

Carried equally inleather pouches for
spare parts.

ar classificat{on.
ing (4 __
gqnés, Article. ‘Where carried.
Seo-
kS Clas. | 85,
For bracket fuze setter.
* 4 | Corrector-gcale SCT@W.....ccoceeueennnnnn..
12 [ Guide SCTOW.....cccveerucenncanencnannnnn. : .
16 | Housing screws and split washers.........
4| Knobwasher......c.covevuieneiacnaannnnns
4 | Range-worm crankmand knob taper pin
2 R;;iél;-‘l;gséspnt Bondle. o oo In leather pouches for spare parts. ..
8 | Range-ring sCrew.........cceceecianannness
12 { Split pins (0.125)....ccceeeieeennarcnnanans
: gpring cover (No. 1) with screw...........
6 | Stop pins with rivets..............-.......| .
For carriages.
1 | Apron-latch, complete..............o.u..o. In chest for miscellaneous spare parts
2 | Apron-latch springs.........ccccovviiueann]aenn. L L
1| Apron-latch block with bolt and nut......|..... 3
1| Apron-latchpin. ...o.oouivimnen i ]oanns [+
1 | Brake lever withcatch.................... Carried 10086. .. ..coocieemnnnnann. .
2| Brakerod pins.....ccooooiiiiiiiiilt. In chest for miscellaneous spare parts
1| Brake-rod Spring........cecveececencanacd]enn B« o
1 | Brake-segment rack with rivets...........|..... L
3 | Counter-recoil SPrings.......cccvececieannecfennn [+ T S,
or
Counter-recoil springs:
3 T P In store wagon........ccoeencacaca-.
3 (02117 R D L L N
4 | Cylinder-end screw..........cccoeeuennnn.. In chest for miscellaneous spare parts
1 | Cylinderendstudnut...........cccoooeai..... [ T TN
2 | Drain-plug cylinder............c.......... In leather pouch for spare parts.....
2 | Elevating and traversing lock springs.....|..... s 1
4 | Elevating bevel pinion taper pins.........| Inchest for miscellaneous spare parts
1| Elevating pin.......covieeininnnininaaa., SRR . 1 SO
1 | Elevating-screw cover with springs........|..... [+ 1 N
2 | Filling plugs (pistonrod).................. In leather pouch for spare parts.....
Firing mechanism, parts (for carriages v 3
Nos. 1 to 168, incfuswe):
1 Firinghandle.....c...ceueeeaaeaaa.... In chest for miscellaneous spare parts
2 Firingshafts. ...c.cooievmioaninaniai]iaias ' T



Statement of total equipment of one 8-inch gun battery—Continued.
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Article
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s
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For ccrriua—Contlnuod.

Nuts, hexagon,
0.187 (%) by
0.242 by 24 tbread.s ....................
0.375by 16 threads........c.cccaueee..

Nuts, hexagon, standard set, conslstlng of—
0.19 by 30 threads

%?mmmmgdﬁu? """ lit pins and cords...

0 g cords...

Rivets, assorted wpp?

Spade-edgerivets. ...........ccccieiannn--

8p! covers No 1, with screws and

Spade ede

@ OARO....coerennrrananrecnrarsonann-

Sponge and rammer, complete. .

8 e eovelr.iél.1 .....................

be-cover latch springs..................

Traversing-link ph?ot .....................

Traversingnut..........cc.coimiiiaaaa...

Tools and accessories for limbers.

Buckets, watering, canvas.
Dust guards

Paulins 12 byi12feet.....ccconviinicannnn.
Plekaxes.....ciciciimninennnneancaaaans
Picket ropes....c.coeevvnriiiiiininirinnan.
Pole props.......cocccmenuanen deceseeenses
Shovels, short handled....................

Limber-blanket, front....
thlllﬁb’elr-blanket rear...

ECE l:ead .
cket rope, upper.....

Picket rope: lower..........
Pole prop...cccveceviiiniieecicnannne.
S8hovel handle.......c.cccc.......

Spare parts for limbers.

Ammunition-chest connection pins........
Ammunition-chest door lock hasps, bolts,
and springs.

Ammunition—chest door lock spring........
Ammunition-chest shot bolts..............
Doubletrees.....ccc.iveeiccecrcnncncaceaas
Doubletree bolts and nuts......... ceveanas .
Doubletree hooks.........ccocecevecennn..

Hub cap complete................
Limber-prop chains, with handles
Lock washers. .......
Neck yokes, wooden..
Neck yokes, steel ....
Oil cans, tubular. ..
Oil-can nozzles............. .
Padlocks, chains, clevises...... .
]l:ilg:llo-bvgﬂillng bolts, with Iiutt: ............
e, bearing, complete............
Pintle-latch springs.......ccc.iveeeecnnenns

Pintlelatches..........ccceccieecccecanann.
1 32 for

-| Onlimber,in bracket  frant of chest. .

Oanbdeqmnyinlutherpouehutor
spare parts.

In chest for miscellaneous spare parts |

On limber, under chest
On limber....
On wheels. .

Onlimber. in bmket onleft of chest. }

L1 PN
mber in ammunition chest.....
On limber, on seat as cushion.......
On limber, on foot rest ..............
On limber, on front of chest.........
On limber in fastenings under frame
On limber under chest
On doubletree.

In chest for miscellaneous spare parts

In storewagon.......

In cl&%st for miscellaneous spare parts

horse batteries.

v
v

v
v

v
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Statement of total equipment of one 8-inch gun battery—Continued.

Pro
{v:o%r. classtgggon.
ing (4
guns, Article. ‘Where carried.
12" Seo-
cais- | Class. | dom.
sons) . R
|
| Spare parts for limbers—Continued.
1 | Pintle springs........ teseeacsens ceeenoan ..| Carried in chest for miscellaneous |)
spare parts.
1| Picketr o&?e ............................... Carried 10088.....ccevvuencacaceaanes
4 | Pole bodies, completeor..........cc...... On cAISSON . .....cooaneencane Seencens
2 | Poles,steel.........cecauvecncccenencannna|acann AO..cueccvcercocccacncacs P
2 | POl COVOrS..ceeeueeeeenaccencacenscceranen Carried lm ........................ v 3
2 | Pole ferrules, complete............coccea..- In StOre Wagom . .......cocveecenennnn-
8| Polepads.....ccveerrnraeaeiceanaaaan In chest for miscellaneous spare parts
2 Pole rops ................................ In shore WAZOM . .ccvucureoncennenes ..
3 Wheels complete. .....cceeveeranannecannn Where convenient............... eee-
3 tenfngx, complete.....coeeeuennn. In store Wagom....ocvemuaueooes ...
I Tools and accessories for caisson
121 Axes......coevimemriieninnnns ceremnneanes cum, front of chest............ v
24 | Dust gOArdS.....c.cccceceeennennennnnnnan ONWhERIS. .. .ocvuunncncacscenoncnne
12 | Fuze setters, bracket.........cccceeeeen.. On bmket, .......................... v 3
12 | Fuze setter-bracket COVers........cccveene| oo @0 cneeereaeanacaacooseasnssncns
12 | Paulins......ccceeemeeenenccnannnannn vevann On ealsson on seat as cushion....... } v
12 | Pick msttocks ............................ On ealsson, under chest.....cccceve- I
12 | 8hovels, long-handled....... O FRPUIRY : [: J PP PPPP Y PP P
12 | Spanners, calsson. ... o0 22lIlllIIIITNNT On caisson, on left of chest..........
Straxs: ,
g Gx ....................................
- 36 Pg?lin ................................ v 3
12 Pick-mattock......cccvveeennannnn... In fasteners. . . cocc.eee-- wessavecsans
12 Shovel-handle...........cceeeeeun.....
}g ...............................
12 Wrenches, 0.625and 0.76inch. ............. On caisson, on left of chest..........
Spare parts for caissons.
2 | Apron hinges, complete,end..............
2 | Apron hinges, oomplete center............
4 | Apron-hin, cie ......................... In chest for miscellaneous spare parts
1| Apronlatch, complete..........cccuuunnn.
2 Apron-latch Springs.......cceceiraneannn..
2 | Brake-levers, with catches................ In Store WaZON ... .cccemaecnsaccnnans
12 | Brakeshoes.........cceceveeecnnnnneennecn]onann A0 oeoressaceeeancaascossnanns
24 | Brakeshoetapbolts...........cccceuacana|ooL.s P T Y
1| Caisson-prop chain and hook..............|..... P, 0 SRR
1 | Caisson prop, with chain and hook........|..... 0. eieeeaeanccncnrncanancacs
3 | HUDHNOIS . . eeereeerenennccnnencoccsoncce|onnnn QO o eeeeeeiececnacennaeenneoan v 3
3| Lockwashers.......coeeeeiacereeavennennn In chest for miscellaneousspare parts
1| Lunette, withnut_............ccccuunenne In Store WagoD .....cocanasrneacecnnas
2 Padlocks chains, and clevises.............[..... AO.euceecernccacacosonanccenss
2 Pintle-bearing bolts, withnuts............[..... Q0. eeerercecanaacesassanaccasans
1| Pintle, with bearing, complete............|..... dO. e eeiearancnsonancenen ceene-
; ggge llgttt‘::hil ...................... TN g 0. eeenseccacccessnansanacsenns
e~ Springs......cceceiileneaiidonn.. O eeeernrcnesnaancossanrananaaan
1| PintlesSpring......oceeeveencanaenrennncneclonnes P PN
300 | SpHtPINS. ....ccoeiiieiieeireacannnen Pouches for spare parts
3 eels,complete. ........coeaeracinanen Where convenient.........-
3 | Wheel faste: s,oomplete............... In StOre WAgOM ....coeeeacnesscocsnnn
Tools and accessories for battery wagon.
1 | Carpenters’ chest, with tools,set.......... In battery wagon.......cccecemaennns
1 | Chest for cleaning ‘material and small stores. |. ... do... y ........................... } v ]
1 | Chest for spare breech mechanism._........I._... P .
1 | Chest for spare sights, containing—
1 bore sight, breech.....ccccccvrunennn. In battery wagon.........ccecenen. v 3
1 bore sxfht muzzle.......coooeienennn
1 | Double tackle block.......ovneeeemeneeooiloe... @0unn e nanaens v 9
2 | Dust gUATAS...cecvceenererarncaconcacecenn On Wheels........ccoveeeecsoccencnn v 3
1| Forgecoal bag......cocoeveuniccunnnnnnns On battery Wagon.....c..-ccoveeee-e v 9
1 | Filling tunnel cylinder..........c......... In battery wagon.........ccoeeeenn. v 3
i ?rindstcne with frame, complete..........|..... d ............................... R; g
BCKSCTeW. . cecceeccaarccncconacnnccnccolanceelOueraccceeecnacncoccasnesomcenas
1 | Marking outfit for stamping leather. . In gea:ﬂng-matena.l and small-stores } - 5
ches
1 | Marking outfit for stamping metal..... N PO B L T
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Statement of total equipment of one 8-inch gun battcry—Continued.

yar classAcation.
ing (4 J__
gt}n’s, Article. ‘Where carried.
Seo-
cals- Class.
). tion.
Tools and accessories for batiery wagon—Con.
3| Ofl cans, 5gallon........cceeevncanaananan. In oll-can supports...........c...... v 9
1 | Ordnance Department insignia stencil..... In v.:leanmghest -material and small-stores ‘ X 5
¢l
1 | Packing chest for supplies................. In battery wagon........cccceeeeee.. !
1 Puckingchest for spare parts.............. R ; U T RN } v 3
1| Paulin. ... ooiiiiiiiiiiieeananne. On battery wagon.....cccocevene.... v 9
1 él:(:{:e T0feetlomg. .....covvnevnmennannn... In batwty WAEON . ..ecennancncann-
1 dler’s chest wlth tools, set............ SRR . 1 TN X 9
1| Sealstamp....ccveeuienreneceennrennnnnn. In ?:ea:ﬁng-murhl and small-stores X §
ches
1 | Single-tackle block......c..covuveeeennnn... In battery wagon.......cceceeeuncn. v 9
2 | Spare wheel-hub covers..........cea...... On spare wheels..............cc..... v 3
2 Spring centering tools.......c.ccovvennenn.. In battery wagon ... .....occcaaeen.. X 9
2 | Spring com ressors No.Lloeourarmaraanaandoane 1 L N X 9
1| Stencil outfit......ccoceeenreeennencnnnnnn. In cleaning-material and small-stores X 5
Btrags
2 ¢ § + T In strap fasteners...........ccc......
g J ac SCTOW . ueeeenncnnnnns PN P do ............................... v 3
1 Testmg level and chest......c.ccoeeun..... In batterv WAZOD. .. ceeceennnnnnn v 9
1 VIS . it cieciieecenaieaannn. Attached to lunette frame. .......... ' X 9
2 | Water buckets, galvanized steel ........... In battery wagon..........ocenn.... ! v 9
1 | Wrench, grindstone and recoil-spring 8s- |.....d0.....coiiieenniininiecinnnn. v 3
semb .
Tools and accessories for store wagon.
20 | BOlOS. ... .ioeiiiiiieiiiieiericaaanean In store wagon.........ccceenvan....
20 gglots?bgﬂards ................................. g ............................... } v 5
1 est for miscellaneous spare parts........|.....d0. . cooiioiiiiiiiiiiiiiaaeaenn.
1| Crowbar. ... ccicieieiieeieennrernnnnnanns On store ‘wagon under body .........
2| Dustguards............ccccveiecancene...,OnNWheels . ..oooeiiiiiiii i, v 3
1 Fllling funnel, cylinder.........cce........ In store 210+ D
3| Oilcans, 5-gallon.........cccccoeeaiaeaa... On store wagon in oil-can supports. .
1 Paulm 12 by 12feet....ccocvierieninaen]enonnn [+ TR Iv 9
1| Slushbrush......cceoivieviiinnnnennnes RPN RN [ T R IV 3
Stra S: |
1 owbar. . ..., i
2 Gri ................... Ceeceeacceaneon In strap fasteners.........ceceeee....
2 Paulin.. ... .iiiiiieiiiaa.... v 3
2 Spare wheel-hub covers................... In store wagon...................... .
Tools and accessories for forge limber
) . & S, On limber, under chest.............. } v 9
3 | Buckets, watering, canvas On hmber in bucket holder.. '
2 t guards.......... | On wheels’................. v 3
1| Hatchet............__. .| In bracket on left of chest........... ¢ 1Iv 9
1 | Hub liner driving tool. In forge limber........... .. ....... v 3
1| Lantern............... Onlimber,in bracket onfront of chest. v 9
1 | Lantern-bracket pad In ltmtern bracket ..................
1| Neck yoke.......... lpo ............................. IV 3
2 | Oil cans, tubular.... - mber, in supports under chest ..
1 | Paulin, 12 by 12 feet. . On limber chest as cushion. ......... v 9
1| PICKBY - -nnmememem oo On limber foot rest. .....cccveuennn.. .
11] Picketrope.....c.ceeeeieenieenancnnnnn. On limber, infront of chest........... Iv 9
AR LITY ¢ o) S On limber, in [astenings under frame. 1V 3
1 | Shovel, short-handled..................... On Hmber under chest.....-........ 1v 9
2 Singletrees ............................. ...| Attached to doubletree..............
Straps:
1 D ST tecceessacsnsencassnccanns ) '
3 (6] ¢ ) PP '
1 Hatchet.......occeeieiiiencnannn....
4 Limber blanket, front................. '
4 anber blanket | 2 R,
f Plck handle. ... ..o ToTiTrmeeeees In strap fasteners.................... v 8
1 Pickhead.......ccovvuvemnrenarananns
4 Picket rope, upper.......c....cce..... !
4 Picket rope,lower.....................
1 Poleprop....cooeiviiiiiiiiieiiananen. '
1 Shovelhandle.........cecviniinnnnn..
1 Slodge..ccii it aaaana. Infastener............ccoveveeninnnn ,

1 2 for horse batteries.




Statement of toial equipment of one 8-inch gun battery—Continued.
| S e
War
foot- |
ing (4 : . )
guns, | Article. Where carried.
m]fs_ Class.
sons).
Tools and accessorics for store limber. |
1 On limber, under chest..............
3 In bucket holder.................... v
1 On axleof imber....cccccveveennn...
2 Onwheels........ccooeeveeennennnn v
1 On limber in bracket................ } v
1 On limber in bracket on chest front.
1 In brackets.......... ceeenenens cemnns l
1 On pole........ vesceonacae Ap) IV
2 On limber, ip supports.... S
1 On limber chest as cushion A .
1 .| On limber footrest........ et LIV
1] .| On limber, in front of chest .
1 In fastening under frame. . 44 1V
1 On limber under chest. ... A0 IV
2 Attached to doubletrees.............
1
3 .
1
4
4 v
? In strap fasteners.........ccccavenen..
1
4 Picket rope, Upper......c.ccceeeeunnn..
4 Picket rog: loI;vp:r .....................
1 JPoleprop.......ccoieiiiiieiinannnenn.
1 Shovel, 0+ | - PP coen
Spare parts of accessories.
4 Axhelvesﬂ.‘;....l..l ........... teeeeceacannn Ins%orewagon ......................
2 es, shovel, long...ccoceucnvenennnnsfeenns 0.eeiecececcnancnsnen ceesesaenn
3 | Handles, shovel, sggt .......................... L T, ceerenes v
4 | Handles, hatchet........ccceeeneurennnnnnofoenns L+ [
4 | Handles, pick 8X........ooiviiennnian i fezees L
3 | Padlocks, with chain clevises and bolt | In battery,wagon.......cccceeeeee..
snaps.
Sights and quadrants.
4| Frontsights._..........c.c.cun...e. ceevenn Inbracket.....cccocceeciinannennnns
4 | Front-sight brackets, with holders......... In fastenings on cradle..............
4 | Rear-sight brackets, with shank sockets...| In bracket...........ccconveeennn...
4 | Rear-sight KS. . ereeeereeneenenonnnns In on cradle. ............. v
4 | Panoramicsights.......................... In case on 1 P
4 equadrants. .................ce...... In case on right side of trail.........
4 | Teat wrenches for panoramic sights. ...... In case op shield..... ceerecrienana-
Spare sights and quadrants.
} Front %t, com;l;l:ebe
Rear sight, complete............. -{|In spare-sights chest in battery v
1| Ranew quademe oo T wagon.
1| Teat wrench for panoramic sight
Range-finding and fire-control equipment.t
31 | Aliming circle.......
31 | Aiming-circle case.. .-
3] Almlng-dlrcle tripod e +On pack horse......cooeevnennnnnnn.
31 | Ailmung-circle tripod case..... .
410 | Battery commander’s ruler, wooden ..| On person or in store limber......... v
2 | Battery commander’s teiescopes and
mounts, model of 1915...................
2 | Battery commander’s telescope cases......
Accessories carried in case:
1 camel’s-hair brush................... lonpack horse.....c.ccoeeeennnn....
lpinwrench.....ccccecveunnnnnano... 1in storelimber........c.....co......
1srewdriver.......c.oeveenia.a.....
lteat wrench..........................
2 | Battery commander’s telescope tripods....
2 | Batterycommander’stelescopetripodcases.
1 2 for horse batteries.

’lg‘gﬁldes:ription of dre-control equipment see O, O, Form 1796.
o.

be issued when availabl

clmgtzn.

Seo-
tion.

(3

[
(3

¢ Metal B. C. rulers with cases are o longer part of the equipment. Those on hand may be retained.
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Staitement of total equipment of one 8-inch gun battery—Continued.

Article, Where carried.

et
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1 Fisld Artillery

"Pad hooks, with collar back strap con- ‘ Carried 10086 - «oeveveemeenennannn..

claseifcation,

—_—

Class,

Sec-
tion,

Range-finding and firecontrol meni—
ne-finding Ooxft'immd. oquip

Chains for time-interval recorder. .-
Flash lights with hoods..... .[tInstorelimber......................
%‘“lash 1 htiﬁl mogt htéods. . .

ap and plo oard...
Obgervan%n tower..........

On pack horse.......................
Renge-finder tripod.....c................. |
R finder tripod case.................. !
Reelforcasson........cc.ocencivnnnnn....  On caisson chest....................
Tape, steel, 100feet........................
Time-intervalrecorders................... +In store imber......................
(Furuished by Signal Corps?)............

Harness.
Harness, lead, sets.........................
Harness, wheel, sets........... deeaaeeaans

Hamess sacks. . ... ....cooioiiiiiiiaana... Not carrled in fleld..................
Pack harness special pack equipment ¢....' On pack horse......................

Spare parts of Artillery harness.

Haltertieropes........ccoceoeivinnennnn..
Martingales with cincha strap.............
Mogul sprl.ntgs, 320 pounds.................
Side straps for breeching..................
Steel collars, with 2 hame tugseach.......
Stirrup straps...... Gecmeeeanan
Traces, lead, with chain.
Traces, wheel.................
Whips, Artillery..............

Spare parts of steel collars,

Bolts for bottom of collar..................

Bolts for extension............ccoo....... :

Bolts for top connection._.................. '|In miscellaneous spare-parts chest,

Bolts for traceplate....................... store wagon.

Bucklelatches. .........ccoeciiaiiial. '

Buckle springs.......... eoreeenereinntnans '

Draft Springs....ccveveeieeeierennnnennnn.. | Carried 10088. «...cevveeeeeenennnnnn.

Padbolts. .eeuemeennnmiieieaaaeeeinnnnn, | In miscellaneous spare-parts chest, |
1 store wagon.

on.

Nuts for bottom bolt......................
Nuts for extension bolt............ ..
Nuts for top connection bolt.
Nuts for pad bolt..........
Nuts for trace plate bolt...
Trace plate and loops. .. ..
Washers for trace plate bolt

l In miscellaneous spare-parts chest,
I store wagon,

telemeter now on hand in some of the organizations will be turned in.
l. f‘ortuist of these parts see Unit Accountability Equipment Manual,
set is spare.

¢ This set of

until the reel, 2 horse, is available.

~

v

IX

v

finders will be issued as soon as a supply is available. When issued, the sextant

pack harness and special pack equipment will be issued to carry thé fire-control equipment
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Statement of total equipment of one 8-inch gun battery—Continued.

f‘;)voatf ) clmzm.

Article, Where carried.

12
Sec-
cais- _ Class. | ¢ion,

Spare parts of breast collar harness,

Clncbas, artillery, lead ... 1o T
nc ery, lead....... .
Feed e - e

n I
Halter headstalls
-Halter tie ropes, model of 1912
Martingales, with cincha straps.
Mogul springs.......cccoeeuveennnn .
Side straags or breeching......c.....c.....
Stirrup straps. . ...ooeiiiiiiiiiiiiiiiae... :In battery wagon.............. PO

-
NN

Samm

—

pads
Pad strap buckle pleces........c..........
Cinchas, artillery, wheel........cccca......
Back sth DOOK..cucreeerrecscacansncnnnes
Barrel roller buckles, 1.25 inches...........
Double eye loOP......c.ccvcevenencnrenannn.
Snap hook, convert’s 2-inch...............

Instruction equipment,

Sectionalized shell.........ccceeneenenn...
Bectionalized shraprel }Not carried fn fleld. ........c.cue.n.. \

Miscellaneous equipment, .
1 Relroadlng and cleaning outfit consisting
o e

In store wagon.

VRO EDNDED
5
ol
b
L3
[ ]
B
3
B

Db et

lcaseholder.............ccomenenene. In chest for reloading and cleaning
outfit in store wagon,

1 primer-inserting press, small.........
1 saluting powder measure. . ..........
1storagechest.........................
4 | Subcaliber and drill cartridge kit, con- v
sisting of—
3 drifl cartridges, 1 extra base.......
1 subcaliber cartridge...
1 bristle cleaning brush.
1cleaningrod..........
2 closing cap set screws.
1 extension piece.........
2 extractor springs......... Instore. .....coceceiceceeianieennnnn
2 extractor-spring screws. .............
1eyepiece......c.ocnuiiiiiiannnnnnn.
1 uated ring with felt washer......
g thégtsicrewsu;s. ........................
rotatingpins. . ...ccooeriiaiiiana....
8 stop pins

Ll

2 | Arm racks for automatic pistols. . ... ... | cciciiiiiiiiieiiieieitieiiieaenaaaas |
(Fﬁrua)nam, see 0. O. Pamphlet No.

A mmunition,
lggg Shrapnel, H. E,, rounds, or

Shra]pnel, rounds, and......
573 | Shell,rounds.......ccccavevvee.

‘r
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Statement of total equipment of one 8-inch gun battery—Continued.

sons).

Article,

‘Where carried,

clasifcaton.

Seo-
Class, tion,

o
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Personal equipment,
See Unit Accountability Manual,
Horse equipment for each horse.
See U. E. A. M.
Saddler’s tools.
Awl blades, harness, assorted...... [,

Awl, seat, handled...........
Carriage, pricking, 3 wheels
Compass, 8 inches............
Creaser, &ouble, lignum vitss.
Claw tool...... cesees

Edge tool No.2................ .
Extra blades, with followers, for draw gage
Gﬁe, draw, brass............... eeeeceeaan
Halts, patent, awl, rosewood..............
Hammer, No. 3, riveting......cccoce......
Handle, peg, awl, with wrench............
Knife, roun

Nivoor itting. 10.inch

, o ceeereeseanansennas
Oi.ggsrone, unmounted........ evvaans aennn
Pliers,6-nch........cocvvieniannnnnna.
Punches, hand, round, assorted...........
Punch, revolving
Rivet sets.................
Rule, boxwood, 2-foot, 4 foild.
Borew drivers, 3-inch blade. ..

wing I
Shears, 10-inch bent trimmers.............
8hoe knife, square point..................
Shoe knife, broed point......... eveannanen
Slicker, steel.......ccccvarineccenannnnn.
Thimbles. ... . 1ITIIIIIIIIIIIIIIIIINN

BenchaxX........lveveecennns covsesnacnans
Bags, canvas, for small stores.............
giot‘:ﬁ' 8inch....cceeeciieeceeccceenncannn

BUBBL. .vuenenecnecnacocnarascosanens
Bit, wood countersink..... ecvcecscoccnons
Bit, expansive, 2 cutters..................
Bits, screw driver........ccccvcieecenen...
Brace, ratchet, 10-inch sweep.....c.......
Chisels, socket, framing. . .
Dividers, wing, 10-inch.
Drills, twist..............
File, 10-inch, fiat, bastard . .-
Files, saw, 4 and 6 inch (3 of each). . ..
Gage, f1‘:1“5{1'king, brass, thumbscrew shoe

an

Gouges, socket firmer. .......... cecenanase
Hammer, claw, agdze eye......ccouueee....
Handle, fool, containing 10 tools. . ... ...
Handles, file, aluminum alloy.............
Kl e e i
e cl maple, hickory
handled. » maple,

Rasp, wood, 10-inch..........ceeenennnn....
Reamer, halfround, for wood or soft metal.
Rule, boxwood, 2-foot, 4 feld............. o

In saddler’s chest in battery wagon..

In carpenter’s chest in battery wagon




Statcment of total equipment of one 3-inch gun battery—Continued.

199

Article.

BSeo-
tion.

Vb et Pk Pk o kot b b
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Saw,
Saw,

Tape
Vise,

Fore

8crew driver, 5-inch blade, 10-inch.

Spokesha .
Square, steel, 12-inch body, 8inch tongue. .

Wrench, screw, 12-inch...........cc......

Anvil, 100-pound.........cciieeninnnnnnnn.
Aprons, blacksmith’s. . ..........ccuue....
Bags, canvas, for nalls..................... .
Box, shoeing, leather...................... In forge limber chest. ...............
Chisel, cold, &-inch...........0 00000000
Chisel, ha.n&led, for cold iron, 2 pounds...
Chisel, handled, for hot iron, 1.5 pounds..
Clinching iron

Flatter, handled, 1.54inch, square face

Forge, Empire, portable..........
Hammer, lﬁmd

Hammer, riveting, 1 pound 2 ounces
Hammer, shoeing, 10 ounces.......... .
Handle, file aluminum....................
Hardie, 0.75 square shank, 1.25 bit........
Cutting nippers, 14-inch....................

Oiler

Pritchel, 0.75 fiats, 8-inch..................

Punch, round, 0.3754meh ... I1ITIIT

Punch, round, 0.312 #-inch...............
ch, nail

Shoeing knives......ccceeeiveeeinniannnnn.
Shoeing pincers..........c.c.cceiieeeana...
Shoeing ..
Sledge, 11-pound.

Carpenter tools—Continued.

crosscut, 24-inch.
rip, 4-inch . ...

seee

ve, adjustable..............

line, linen.....c.ccevemiiiniiinnnnnn.
table, 24-ineh._. ... ................

Blacksmith’s tools.

.............................

..................................

punch and crease.............

2pound8..........

......................................

ding

rasp, 16dnch...........

Incarpenter’s chest in battery wagon

Punch, SQUATe . - .....oooooooonoeooeenons In forge limber chest................

Rule, boxwood, 2-foot, 4-fold..............
Screw &latec taps and dies, with tap
wrench, clu chest.

lasaifcation.

Horse| Light
tbat:- bat- Article. Where carried.
ory. | tery. Class. | e
Materials for cleaning and preservation
@ s’ supply, all expendable).
5 5 | Borax, pounds, lump...........c.c..... In store Wagom ....cccaenranenn.
1 1 Btck agheslllve tape, ¥ inch wide, |..... ' [
pound roll.
1 1 | Brush, camel’s hair, No. 1, round..... ..| In chest for cleaning material X 10
and small stores.
3 3 | Brushes, sash, N0.3.....cociiniencrnnanfonnns L, 1 e, ot
8 3 | Brushes, sash, No.5................. Y PO [+ 1 AR



Statement of total equipment of one S-inch gun battery—Continued.

200

classifoatisn.

ot b ‘
at-
tery. | tery. Article. ‘Where carried. S
Class. tion.
Materials for cleaning and preservation
(6 months’ supply, cl"{apalgbk)—Con.
1 1 | Brush, varnish, No. 4-0......
2 2 | Brushes, varnish, No. 5-0...
2 3 | Brushes, varnish, No. 6-0... .-
2 2 | Burners, lantern, I'ietz, Vesta. In chest for cleaning material
and small stores.
2 2 | Cloth, crocus, quires.............c...... 1 quire in cleaning-material
c%ut; the rest in store.
1 1 | Cloth, emery, No. }, quire.............. In chest for cleaning material
and small stores.
1 1 | Cloth, emery, No.0, quire..............[|..... L 1 T
1 1 | Cloth, emery, No. 06, quire.............|..... [+ 1, PR
2 2 | Cosmic, No. 80, soft, quarts (1 quart cans); In store wagon. .................
2 2| ChAmMOLS SKANS -« . -+ eeemenereenennnnns .In chest for cleaning material
and small stores.
4 3 Dmu“g, russet leather, boxes.........|..... L+ 1 Y s
21 21 | Ev y tungsten batteryNo.793...... In store wagon....... geereveannn
6 6| Eveready 2.7 V. Mazda bulb No.1197.. |..... L« T T
2 2 | Globes,lantern..................... In chest for cleaning material
and small stores.
17 7 | Lavaline, 16-ounce cans................. Instorewagon................ .-
25 25 | Lye, powdered, cans, 1-pound.......... 5 pgogds in store wagon; rest
store.
20 15 | Naphthaline, pounds............. .| Not carried in fleld. ............
1 1 | Oil, clock, ounce, 1-ounce bottle In cleaning-material and small-
stores chest.
5 § | Oil, hydroline, ﬁallons 5-gallon cans....| In cans on store limber..........
6 6 | Oil, i , boiled, gallons. ............ 1 gallon in store wagon, rest to
retained in store at post.
1 1 | Oil, linseed, raw, pints................. In cleaning-material and small-
stores chest.
15 15 | Oil, lubricating, gallons...............| In oll cans on battery and store
ons,
20 Ofl, neat’s-foot, gallons................. 4 w?gns in store wagon, rest to
retained in store at post. X 10
5 5 | Oil, slushing, light, gallons............. 2 glons in store wagon, rest to
retained in store at post.
5 5| Oil,conal,gallons. ...........c.eenea.... In oil cans under battery and
2 2| Oil, sperm, gallons. . ................... store wagons.
75 75 Pafnt, olive drab, second coat, pounds..|}5 pounds in store wagon, rest to
75 75 | Paint, olive drab, third coat, Ylg:nds_ o retained in store at post.
5 5 | Paint, rubberine, gallons (1 ga cans).[ Not carried in field. .. ..........
5% 53 Petrolatum (v e), ounces (in tin ; In cleaning-material and small-
box). stores chest.
17 7 | Polish, Gibson’s soap, 16-ounce cans....| In store wagon.........cc.cceee.-
6 6 | Primer, brown enamel, quarts.......... Instoreat post...........ccc.c..
75 75 | Sal soda, pounds, bulk.................. 20 pounds in chest for cleaning
material, rest to be retained in
store at post.
1 1 | Sandpaper, No. 23, quires............... In cleaning-material and small-
stores chest.
1 1 | Sandpaper, No. 1}, quires............... RN . T+
1 1 | Sandpaper, No. %, quires................ RN I T
1 1 | Sandpaper, No. 00, quires............... RN I TN
72 52 | Soap, castlie, UNAS. . eveinninninann. .. Instorewagon........ccececenn..
6| | 4| Soap, Hand H, cakes or Paco..........|..... 1 1 2
100 | ‘80 | Soap, saddle, Frank Miller’s, pounds |..... A0,
(1-pound tins).
100 65 | Sponges, 5-inch......... ..ol 25 {in store wagon, rest to be re-
tained in store at post.
10 10 | Sponges, large size, 54 or 6 inch......... Instorewagon.........ccccecenn
8 8 | Turpentine, gallons............c........ 3 allon in store wagon, rest to
retained in store at post.
40 40 | Waste, cotton, pounds, white........... 10 pounds in store wagon, rest
to be retained in store at post.
5 5 | Wicks, lantern, size0............... -...| In cleaning-material and small-
stores chest.
Saddler’s material (6 months’ supply, all
expendable)
6 6 | Awl blades, harness, assorted........... ’
1 1| Awlhafts, patent, No. 146, with wrench. }In saddler’s chest............ .- X 9

1 Only one of these items will be issued to an organization.
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Statement of total equipmeni of one 8-inch gun battery—Continued.

Horse
bat-
tery.

Light
bat-
tery.

Article.

Where carried.

Class.

clasaiioatts

on.
Sec-
tion.
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Saddler’s material (6 months’ mdpply, all
ezpendable)—Continued.

Buckles, bar, 1-inch S8aalbach, bronze. ..
Buckles, bar, tongueless, §-inch, brass..
Buckles, bar, tongueless, 1-inch, brass..
Buckles, bar, tongueless, 13-inch, brass.
Buekles, centerbar, §-inch, bronze......
Buckles, centerbar, 3-inch, bronze......
Buckles, centerbar, g-inch, bronze. ..

Buckles, centerbar, 1-inch, bronze......
Buckles, centerbar, 1 incfx, bronze.....
Buckles, centerbar, 1§-inch, bronze.....
Buckles, roller, !-inch, bronze..........-

Buckles, roller, #-inch, bronze...........
Buckles, roller, §-inch, bronze........-..
Buckles, roller, 1-inch, bronze.......--..
Buckles, roller, li-incfl, bronze......-...
Buckles, roller, 14-inch, bronze.......-.
Buckles, satchel, $-inch, bronze.......-.
Buckles, wire, 3-inch, brass..........--.
Buckles, wire, §-inch...................
Buckles, wire, #-inch, brass. ............
Cheek “D,” Dronze........ceeeeececes--
Conway loop, -inch, bronze............
Duck, cotton, olive drab, 22-inch, No. 1...
End buckle, 1-inch, bronze, with clip...
End clip, }-fnch, brass.....ccoeeeneenn-
End clip, l-inch, brass.....cccccceuee...
End clip, li-i.ucﬁ, brass......coeeuunn..
Foot staples, high, bronze ..............
Foot staples, low, bronze ...............
Foot staples, semicircular, bronze.......
Hooks, back strap, M. I................
Hooks, breast strap, M. I...............
Hooks, end, double (brass wire) ........
Hooks, end, single (brass wire) ..........
Hooks, side strap, wheel................
Leathers, bridle, sides..................
Leathers, collar, backs........c........-
Leathers, harness, backs, pounds......

Leathers, latigo, sides...................
als,saddle......_....................
Needies, Glovers, No. 3, papers.........
Needles, harness, No. 4, papers.........
Needles, harness, No. 5, papers.........
Needles, harness, No. 6, papers. ........
Ornaments, brow band, copper.........
Ovals, saddle.............._............
Ovals, saddle bag.........c.cccvvevemuna.n
Pins, la:grew, brass, §-inch, No. 2, 1 gross

ges.
Rllilgafcsy -inch diameter (rifje scabbard).
Rings, 1% inches diameter (saddle).....
Rings, 1§ inches diameter (back strap).
Rings; 13 inches diameter (breeching
and throat strap).
Rings, 2 inches diameter (halter).......
Rings, 4 inches diameter (chincha and
quarter strap).
Rings D, 0.85 by 1inch (feed bag), M. I.
Rix;gng, 1} inches by §inch, with clasp,

8 .
Rings D, 1inches by 1 inch(withroller).
Rings D, 1.69 by 2 inches (with roller)..
Rivets and burrs, brass, §-inch, No. 12,

pounds.
Rivets and burrs, brass, }-inch, No. 10,

ounds.
vets and burrs, brass, §-inch, No. 10,
pounds. .
Rivets and burrs, brass, 1-inch, No. 8,
oval heads, pounds.
Rollers, lead rein steel . .................

' Rope, 3-inch (halter), feet, manila hemp.

Screws, brass, 1l-inch, No. 6, wood,
gross.
Sheep skins with woal on...............

In miscellaneous {spare-parts
chest, in battery wagon.

In mscellaneous! spare-parts
chest, in battery wagon.

2 in store wagon, rest to be re-
tained in store at post.

40 pounds in store wagon, rest
to be retained in store at post.

In store wagon..................

tIn saddlers chest..... [

In misceuaneous spare-parts
chest, in battery wagon.

200 feet in battery wagon, rest
in store at post.
In battery wagon...............

4 in store wagon, rest in store
at post.

| x

IX

w

10

ow;tien
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10
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Statement of total equipment of one 8-inch gun dattery—Continued.

Horse| Light
bat- | bat-
tery. | tery.

Article.

Where carried.

Property
classification.

Class.

Sec-
tion.
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Saddler’s material (6 mmh’ mpply, all
ezpendable)—Continued.

Shields, saddle, ll-inch.................
Shields, saddle, 113-inch................
8hields, saddle, 12-inch.................
Snap hooks ,canteen, Cavalry..........
Snap hooks, converts inch, M. I......
Snap hoolzs, converts lnch M.I....
Snap hooks, German, f-inch, M. I,
Snap hooks, sack, l-inch..........
Snap hooks, swivel 1-inch, No. 16..
Snap hooks, German, l-lnch MI......
Squares, halter, bronze. ................
Strap loops, cg.n(fllng ,#-inch (for bridle) .
Straj loops,t ...................
S8tud hoORS....cevneciricnaneaccacanns
Studs, saddle bag..........c.ccoevenn...
Tacks, copper, No. iﬁ b’ Dapet-o-:
copper, No , paper......
Thimble,” alutainum 'lined, ‘steel, size

} inch.’
Threed carpet, No. 18, olive-drab,
’I‘m shee, No. 3, brown, pounds. ...
Thread, shoe No. 16 brown, pounds. ..
Wax sfltchmg, brown, winter, pounds.
Webbing, olive-drab, cotton, heavy,
W.bblng, a(:ﬂll;m-drab cotton, heavy,
Webbim;,y olive-drab, halter, 13-inch,

ebbing, Jute, 3¥-inch, yards...........

For polo equipment.

Ring, }-inch diameter..................
Web, menstrsinlng, 33-inch, yards....
Web linen straining, lneh,yards .....

In

In

...............................

chest, in battery wagon.

In
} chest,in bcttery wagon.

In "miscellaneous spare-parts

"¥"miscellaneous spare-parts

saddler’s chest........... cee-

battery wagon........cc.c...

IX

M MM

CIX

10

No.

Article. -

‘Where carried.

Pro)

Class.

| el d bt
N HHNONOMNDNWWWOtE

Reserve supplies for war service.?

Buckles, bar, tongueless, ’-lnch .........
Buckles, bar, tongueless,

Buckles, center bar, §-inch..............
Buckles, center ba.r lnch ..............
Buckles, center bar,

Buckles, center bar,

Buckles, center bar if-inch.............
Buckles, roller, T Y
Buckles, roller, §-inch......cccoaeeeno...
Buckles roller, l&-ineh ..................
uckles

Chameisskin........ccccuciicennnnnen..
Conway loops, FE) 7 e

End buckles........cccuaunnnn
Globes, lantern........c.cceeeieienieneeaidiene. do..

-mch .........

i-inch .............

ire, §-inch........c.oeviunen...

+, russet leather

IN StOr@.cceceeccecercacncaccocccncanan

Instore...cceceeceecncecoccnscrcrancaes

10

1 No material will be drawn from this supply for makin%repmrs and replacements exmi&pt in sudden calls

for fleld servica if necessary

to replace missing items of t

e resnlar supplirs. To ayo

perishable articles should be replaeed by similar ones received with the rezilar 6 months’ allowanoe.



203

Stutement of total equipment of one 8-inch gun battery—Continued.

Propert
classification.

Article. ) : Where carried.

Sec-
Class. tion.
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Reserve supplies for war service—Contd.

Hooks, back strap......... cessecocnenses

Hooks, collar strap......c.ccececaceacnc. }In store...... TTeteesooTesseccecescocece
Hooks, double, brass wire............... Instore....cccoveceiiciiirarersccnnn. IX
Hooks, end, brass wiré.....cecceceeenea.f.onn L IX
Leather, bridle, backs.................. .

Leather, collar, backs..........co.o..... In store

Leather, harness, pounds.....c...ecea... [ T Tmtmtess o enssassnasnensenoes
Leather, latigo, side.....c.coccvennennnn.
Nails, saddle.......ccccenvniiiricnaenn. Instore.....ccoocmeecneiiannannnn... 1X 5
0il, ciock, OUNCE.....eeececenacaannnanas J

Oil, coal, gallons. ..........cc.cioeunala
0il, hydroline, gallons..................
Oil, lubricating, gallons................. Instore.........oooiciimniaeannan..
0il, neat’s-foot, gallons. ...._.._.........
Qil, slushing, light, gallons..............
Oil, sperm, ONS. .. .eieeiiiiaaaa
Ornaments, browband................. Instore............o.coiiiiiiiiinaaa.t IX 5
Rings, §-inch diameter, saddle bag......
Rings, 1l-inch diameter, saddle.........
Rings, 2-inch diameter, halter... . o000 In store v 8
Rings, 4-inch diameter, cincha strap. ...|[" ~ " TcTCtttrttottottstttemtenoeces .

Rings, 4-inch diameter, quarter strap....
Rings “D,” 1-inch diameter, feed bag. ..
Rivets and burs, brass 4-inch, No. 10,

= O

W

10

Sal B+ 1011 1o 1o
Snap hook, haversack, 1-inch........... Instore..........oo.coieiiaioiinan... IX
Snap hook, feed bag........cccceeneei]ennns [+ o IV
Squares, halter..... . ... .. ... ... -eeen s U T IX
goap, chstile(i undi ...... Pason T
Soap, H. and H., cakes or “Paco’......
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Misfiresand hangfires. . ..ot e 51-52
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Spring seat, desCriPtion. ... ...coouiiiiii e 15
Spring support, description. .. .......ueiii i i 70
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