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INTRCDUCTCRY

This manual is supplementary to and must be used in conjunction
with the General Ordnance llanual. The provisions of the General
Manual will apply to inspection materials and parts cntering into
the manufacture of this fuze unless otherwise noted herein.

The object of this ianual is to furnish deteiled information and
guldance for U.S, Army Ordnance Inspectors.

Proper functiorning and accuracy of this fuze depend largely on the
care exercised in its manufacture and acsembiyr, If all component
parts are machined within the tolerances allowed, the asscmbled fuze
should meet the tests required and be acceptavle,

It is necessary that the Inspsctor become familiar with and acquire
a thorough knowledge of the action and function of the various com-
ponents and assemblies,



LOADING OF PRIMER ASSEMBLY FCR M=-48 F. D. FUZE

The primer housing is given a visual inspection preparatory to loading
for burrs, grease or oil, and dirt. A drop of shellac is put into the hottom
of the housing by means of a dropper and a 002" copper disc, which has been
miked to be c¢ ertain that only one is used, is inserted and seated. A hand-
ful of housings are then put on a cloth and dipped into analine dye and
placed on a wire screen to be air dried., The housing is then given another
visual inspection to see that it is completely coated with dye, that only one
disc has been used and that it has not come loose from the dipping operation,

The housing is then placed on an anvil and held in position by two
small pins on the anvil which fit into the holes in the bottom of the housing.
The wet primer mixture is inssrted by means 6f a bakelite stick into the
housing and a press, rotating at 6300 R,P.M., presses the mixture into the
corners of the housing and gives the mixture a concave surface, The loose
and excess primer mixture is then cleaned off the housing with a rag dampeuned
with alecohol, The primer is then inspected to see that arc of the concave
surface is flush or below the outside rim of the housing and that the excess
powder has been removed. The housing is thon gaged 10% for diameter and
height, after which the primers arc dried in an oven 100° to 110°F for 48
hours. ’

LOADING OF RZLAY CUP FOR M-48 P,D, FUZE

Before loading and assembly, a visual inspection is given each cup to
make sure that it is not bent and is free from dirt, burrs and other foreign
matter. The cup is then gaged for proper height by placing it on the load-
ing anvil which is the corrcect height.

A slceve for holding the cup during loading is placed on the anvil apd a
cup inserted and loaded with lead azide. For precaution the barricade door is
¢closed in front of the pross while the pressure is applied at 115# dead
weight. The excess powder is removed from the cup with a cloth dampened in
alcohol and an onion skin disc and aluminum disc inserted in the cupe. The
cup is then placed in a fixturc and a 450 angle crimp made around the top of
the cup 360°, A sccond operation flattons the top of the cup down 360°. The
cup is then removed from the sleeve. The bottom of the cup is coated with

ghcllac and the cork cushion sct in placc.

The completed cup is then inspected for any powder on the exterior of
the cup, if the aluminum disc has besn cut, or thc crimping operation has
loosenad the disc or cracked the wall of the cup. The height of the cup is
gaged 100% and tho diwastor gaged 100%., The cork washer is inspected to see

that it is in placc and tight.
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LOADING OF M-48 DEIAY ELZMENT

Delay holders are dipped into analinc dye and placed on trays
where they are agitated for 10 to 12 minutes until dry, to preveat
thelr sticking togcether,

Before loading and asscmbling, a visual inspection is given céach
delay holder, cspecially on the inside, for false shouldercd burrs,
and foreign matter; the baffle is inspected for burrs in and around
the flash groove,

The holder is then placed in a fixture, located by the flash hole,
and onc black powder pellet inserted and consolidated at 702# dead weight.
Delay holder is then visually inspected for presence of the pellct. The
baffl¢ is inserted into the delay holder and pressed in with a mandrel
press, locating from the flash hole and pressed enough to makc up tight on
the shoulder in the holder.

The completed delay element is again inspected for presence of the
pellet and cxcess powder is brushed off, make surc the top of tho groove
in the baffle is clear for the passage of the flash from the primer. The
body clements arce then placed 1700 in a mason jar and scnt to the Gordon
Dricr for at least 72 hours.

LOADING OF M~A8 DETONATOR

Before loading, a visual inspcction is given cach detonator cup to
make surc that no foreign matter or burrs are prcsent, and that no tool
marks appcar on the inside. The cup is then inserted into the cylinder
sloeve and made flush with the bottom and then placed on the anvil,

After the detonator disc (.002") is mikced to make certain that only one

is usecd, it is placed in the cup and scated with an arbor press. Friction
poud.:r is measurced and poured into thc cup and pressed at 282 decad weight.
Lead azide is measured and poured into the cup and pressed at 282# dead
weight. The dectonator washer and detonator retainer arc asscmblod and
pressed into position. The slocve, containing the cup, is then moved to
another fixturc which pushes the top of tho cup above the top of the
sleeve so that the forming tool can come down and form the top of the cup
down 45%around the top of the cup 360°., It is then moved to another
fixturc and the top of the cup flettoned down over the retainer. The

cups arc then forced from the slecove in the dircction that they were
prossod to makce the cup pass through the same point in the slecve and

give it uniform diamcter, This climinates any difference in the diamcter
of the cup from top to bottom caused by thc pressing opcration.

Tho detonator is theh inspcected for cracks in tho crimping wa
apd damage to the disc, The completed detonator is gaged fgr %Gigﬁ% and
diameter and placed in fiber boards, with holes drilled the sizo of the
detonator and holding 100 dctonctors. The detonators aro then removed to
the rumbling building,



The board holding thc dctonators is set in a fixture in the
rumbling machine and empticd into a canvas bucket and a measurcd
amount of sawdust pourcd in over the detonators and ahother board
of dctonators emptied in. This sawdust acts as a cushion for the
next layer of dctonators and is the clcaning agent in the rumbling
machinc. Tho canvas buckot is then carried to the rumbling machine
and cmptied into thc rumbling machino by remotc control through a
hopper. The rumbling machine is operated by rcmote control and the
doctonators arc rumbled until thoy ars clean, The excess powder on
the outside of the cup and the graphite, uscd in the sloeve to keop
the cup from sticking during presgsing, arc removed by this rumbling
opcration,

HEAD: -

The head is visually inspected for foreign matter, and in tho
completion of all opcrations.

Firing pin support is then inscrted in head, firing pin, washer,
and closing disc. A rolling tool oporated in a drill press, rolls closing
disc into hecad. Give precaution in this oporation so as not to distort dise
Visually inspceted 100% for cracks in radius of crimping cdge, and punctual
closing disc,

Before detonator is inscrtoed into head the position and condition
of firing pin is examined, if firing pin exteonds into dotonator cavity
this brings tho point of the pin in direct contact with detonator and may
causc an instantancous explosion, the dectonator is then inscrted; washer
added; detonator rotainer scrowed into place and stakced.

The tube is chiccked by the oporator for oxcess plating and then
agscmbled into body; then staked with a double staking tool in order
that it will not be driven out of lins, the body with tube is inserted
and placed in arming machine for arming test; the operator canm determine
the results of the arming test (at 2000 R.P.M.) by a light flashing throu»l
the tube, and roflection is caught by o mirror which is mounted over
machine; then inscrt in non-arming machinc (1500 R.P.M. ) to test for resuls

™

Sctting slecve is sot at Supcr-Juick position boefore packing.

Identificetion:~
Following data is placed on onc sidc of cach part:
Lot No,
Manufacture identification

Date, on,
P. D. MA.S

On opposite side, Ogive staked to hoad (25 lbs. pressure).

Spot check is madc by inspcetor, for proper aligmment of head
ogive and body,



PLUNCER BODY ASSEMBLY & INSPZCTION

Visual inspcction:~ Cork washer is attached to rolay cup; rcelay cup is
thon inscrted into plunger body - washer end dovm. Dolay clement is inspected
100% by operator for proper flash hole, sharp corncrs, and baffle; thon
inscrted into plunger body, small dia, down; delay washer, inspccted for burrs
thon inscerted - angle down., Primer visually inspected for clcan surfaces,
placed in delay cavity (flat side dowm). Frimer cover is chocked by indicator
for thickness to insurc that not morc than one covor is assombled on primor;
the plug is then sercewed into body and staked.

Plunger head, plunger support and supporting spring are placed on work pinj
centrifugal pins, springs, and spring rctainers crce held in place by spring
clampe.

Work pin with plunger, head, and support spring - placed through plunger
support cavity; and nubt scrowed on oppositc end of pin, until housing is placcd
on body over ccntrifuganl spring rctainers before removing clamps.

It is theon placed in o fixturc for drilling lock pin hole; lock pin is
then inserted and staked,

Carc must be taken with depth of the hole, that pin will not penetrate
body too deep and allow housging to sprinzg off.

V=48 FUZE

Plungor is then placed in arming machine for arming test (2000 R.P.H, to
arm) (1500 R.F.M. not to arm)., Before plungnr is cssombled in body, operator
pages overall length comprcsscd, ané free height 100%.

Closing scrow is cssembled with 25 1bs, tonsion and staked,

After complete assenibly, body is gaged for height from flange, where fuze
makes up on projectile, and from this samc point to bottom of fuzoc,

Body threads are gaged 10% before packing, if tight threads are found,
100% check is made,

ont to Aberdeen Proving

55 bodiecs arc taken from lot for test, 25 ecro =
nd scnsitivity test, This

Ground, 10 jolt and jumble test, 20 burning timc
is covered by Specification 50-17-15,

()

[}

The completc fuze is inspccted for cracked or damaged Ogive, stanping,
stoking, closing screw aligmment of parts, and S.3Q. sctting.

All stamping on plated surfacces must be lacquercd. Whsn packed in
individual containors, M-48 Fuzc - M-47 Containcr, onc inch adhcsive tape is
placed around complete circumference of containcr whore 1id and containcr jein,
with 1/2 inch tab overlap,

When packed in 25 lot boxcs:-Box made of wood with metal containcr inside,
wooden spaccrs holding 25 fuzos. Bobtom gpacsr has holcg drilled to hold bottom
of fuzc. Top spaccr has tapcersd holss to fit anglc of heade-

Cover soldcrod on motal container and tested with 2 lbs, air pressurce for
15 scconds to withstand atmosphoric conditions.

b



M~51 FUZE

Same as M-AE8 with exception of locking device of centrifugel pin in
plunger body, locking device assembled same time as centrifugal pins and
inspected for free movement, When arming test is run, locking device has
to be relcased before making non-arming test,

Booster is assembled to fuze with friction wrench. Body held by
fixture, then set screw hole spotted in body, set screw inserted and staked
in center to spread metal tight in booster,

M51 is packed in container M~43. Cardboard disc placed in containcr to
separate fuze from metal bottom of container and on top of fuze if loose in
container, add more discs until fuze is held tight.

Container holding M51 fuze is large enough to pack MR21 with booster
attached.



LOADING OF l-52 & M-53 P, D. FUZLS

Before loading any component part it is inspected wisually for dirt, oil,
burrs, foreign matter, etc. because the presence of any one of these will set
up hazardous conditions in the loading,

DETONATOR FIXTURE

Whereas the detonetor is a very important part of the fuze a brief dis-
cussion of the fixtures used in the loading will be given, This fixture con-
sists of three parts: cylinder cleeve, anvil and guide., The cylinder sleeve
has a hole all the way through the center., This hole houses the detonator
cup for loading and is slightly above the meximum size of the cup. This
sleeve fits into the anvil, The anvil has a locating pin which fits into the
smzll diameter of the cup. This meokes it necessary that the small hole in
the cup be concentric with the outside diameter. The guide houses the anvil
and sleeve and also guides the punch intoc the detonator cup and away from

the sides.

LOADING OF DETONATCR

After determining thet the cup is clean it is inserted into the cylinder
sleeve and. made flush with the bottom and then placed on the anvil, After
the detonztor disc (.0C2") is mikesd to make certain that only one is to be
used, it is placed in the cup and seated with an orbor press. Friction
powder is measured out in a scoop and poured into the detonctor and pressed
at 282# dead weight. Lead azide is then measured in a scoop and poured into
the cup and pressed at 282# dead weight., A tetryl pellet is then inserted
and the explosives re-consolidated to a fixed height given in the specifications
This height should be checked at intervals by the Inspector to insure the
proper height and amount of powder. The detonator closing disc is inserted
into the cup with the painted sidc up. The sleeve 1s then set on another
fixture which railses the cup above the top of the sleeve so that the forming
tool can form a 45° angle crimp 360° zround the top of the cup. The sleeve
containing the cup is then moved tc another fixture where the cup down flat
or 90° around the top of the cup. The cups are then forced from the slecve.
The completed detonator is then visually inspected for excess powder on the
outside, bresks in the detonator disc, condition of the crimp, overall height
and the outside dicmeter is frequently checked to catch wear on the sleeve
so that the detonators do not get over-size. The detonators are then placed
in a fiber board which holds 100 detonators and removed to another building

for cleaning by rumbling in sawdust.

This cleaning consists of vnlacing the fiber board containing the deton-
ators into a fixture which dumps the detonators into o canvas bucket, after
which a measured quantity of sawdust is emptied onto the detonators. This
sawdust acts as a cushion for the next tray of detonctors which is dumped in
the same manner, After the correct number to be rumbled a2t one time, usually
200 to 300, are in the bucket it is dumped through a hopper into the rumbling
machine, (A1l controls for dumping and opnrating the rumbler are outside
the room where the rumbler is located)., The rumbler is operated until the
detonators are thoroughly clean and they are then recmoved and placed in the
fiber boards and placed in a fiber container and a cerdbozrd separator placed
over this layer and another fiber board with detonators placed over this
until the container is filled.
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The detonators are then removed to the assembly building or to storage
magazines,

The purposc of this rumbling of the detonators is to remove any excess
powder and the graphite which came out of the slceve. The graphite is placcd
in the sleeve to insure easy removal of the cup after pressing.

LEAD CUP

After determining the cleanliness of the cup they are placed into a
fixture, This fixture consists of: (1) a block of fiber or some pressed
composition which has heles the size of the cups equally spaced. (2) a hopper
over another fiber board with holes which coincide with the holes in the
first block, over a plate which can be removed, The block containing the cups
is inserted under the plate and the hopper is filled with tetryl pellets and
vibrated until two pellets arc in each of these holes., The excess pellets
are removed and the plate removed and the two pellets are allowasd to fall into
lower block into the cups. The cups arc then taken from the tray or block
and placed on the fixtures of the nress which arc loczted around a revolving
table. The pellets are consolidated into the cup by the press and then re-
moved from the fixture and allowed to run down & chute into sawdust, The
sawdust is stirred around the cupc by hend to remove excess tetryl., The cups
are then inspected for cracks in the pressed tetryl, hecight of the powder in
the cup and to determine if the pressing operation has distorted the flange
of the cup.

DELAY ELiMaNT M-53

After being visually inspectcd the delay housing is placed into a fix-
ture which has 2 locating pin that fits into the small hole in the bottom of

the housing. A guide is inserted into the top of the housing to guide the
punch of the presses.

Before inserting the rclay cup into the delay housing the bottom of the
cup is dipped into N.R.C. and inscrtcd into the delay housing and seated with
a small fiber or rawhide rod. The fixture is then set under the press and
the cup pressed in at 702# dead welght. This operation completes the crimping
of the cup, which comes to the loading with a 45° angle crimp around the top
Two black powder pellets are inscrted into the housing through the guide zand
pressed in separately at 7024# dead weight. A plug is then inserted with the
small diameter down and pressed in on the pellets and staked into position.,
The weight used for this stzking is 1000# dead weighit. The primer is placed
on a fixture and the primer cover pressed down over 1t. This screw is then
screwed onto the housing and tightened over the copper washer which goes in-
side to give a good seating of the housing and screw. The top of the
primer is sealed into the primer cover by running a pointed stick covered
with N.R.C. around the hole and on the primer. The complcted assembly is
gaged for overall height.
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LOADING OF M-52 & M-53 TRENCH MORTAR FUZES.

DETONATOR FOR M-53

After determining that the cup is clean it is inscrted into a cylinder
sleeve and made flush with the bottom and placed on the anvil. After the
detonator disc (,002") is miked to make certain that only one is used, it is
placed in the cup and seated with an arbor press. Lead azide is then weighed
and poured into the cup and nressed at 282# dead weight. A tetryl pellet is
inserted and the explosives re-consolidated to o fixed height, given in the
specifications. This height should be checked frequently by the Inspector
to insure ths right height and correct amount of powder. The detonator
closing disc is then inserted into the cup with the painted side toward the
outside., The sleeve is then set on another fixture, which pushes the cup up
so that part of it is sticking above the surface of the sleeve so that the
forming tool can corme down on the bop of the cup and form it down to a 45°
angle around the top of the cup. The sleceve is thern placed on another fix-
ture and the top of the cup flattened down to a full 90° crimp. The cups are
then forced from the sleeves in the dircction that they were pressed so that
the entire cup has to pass through the bottom diameter of the sleeve, therehy
assuring thes same diamcter of the cup throughout its length. '

The completed cup is then inspected visually for any cut or punctures in
the detonntor disc, cracked walls of the cup, condition of the crimp and
goged for overall height and dismeter. The completed detonators are then
placed in holes in 2 composition boord which carries 100 detonators and
transferred to the rumbling machine. The rumbling operation is the same as
that used for the M-52 detonator.

HEAD U-52

The head is visually inspected to see that therc are no shoulders, dirt
or foreign matter in the striker cavity. The lot number, date, and loading
plant initials are stamped onto thc head. The stumping must be legible but
not extend into the wrench hole or distort the striker cavity.

The firing pin assembly and head are placed in o fixture up-side-down,
thils fixture supports the head and by spring action forces the firing pin
ihrough the head making the insertion of the retaining pin possible, Re-
lecsing of the spring of the fixture allows the firing pin to draw down
seating the retoining pin into the dbottom of the counter-bore of the head.
Firing pin must not extend below the surface of the bottom of the head and still
be within maximum overall length =ftoer asscmbly.

HAAD M-5

The head 1s inspected for foreign matter and presence of all holes and
threads, The firing pin and striker assembly are then inserted into the head
and the shcar wire put in place and bent arouwnd the groove in the head. The
shear wire hole must bec in the center of the groove for correct assermbly. The
distance from the end of the firing pin to the primer is determined by the
position of the shear wire and should be carcfully checked to see that the
firing pin does not ¢xtend too far down after assembled,
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The stamping for id-53 head is the same zs for the 1-52 head and the
same points of ingpecticn should be noted on it as are noted above for the
M~-52 head
Ui Sl .

BODY

The bedies are usually rcceived at the loading plant with the slider
lock pin and spring safety pin and spring, set hack oi and spring and nlug
assembled and staked., The safety wire (Cvttbr pin) is also inserted but the
ends are not soread.

The first operation consists of inspection for dirt and the gaging of
the slider cavity., This gnge 1s composed of a lider, L0012 larger than
the maxdimum size of the slider, which is pushed into the slider cavity by
the pressure exerted by a spring which is the same as that used in the
completed fuze, The plunger of the goge must be flush or below the feeler
surface. This gege must nove f“ee’y to check the pesition and length of
the slider lock pin and position of the safety pia ccross the slider cavity,
also denotes any ourrs within the slider cavity,

The slider is given o visual insmectlion for forcign matter and a cork
washer inserted. No defective washers are to o used. The detecnator is
then inserted and crimped 360°. The detonator nust be tight and not stick
above the surface of the slider. This crimping cperation locates from the
small hole in the detonator cavity. The 11der is then pushed through a
broaching machine to remove the metal that might hove bheen distorted by the
crimping operation and to insure correct size of the slidsr, If the slider
is pressed through the hroaching mcchine there is danger of exploding the
detonator if it sticks above the top of the slider.

The lead cup is then insertaed and crimped into the bedy and inspected
to see that it is flush or helow the sur of the bottom of the booster
c

~im
urioce
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slider, when it is assemblad.

The slider is then inserted and the operztor rolls the bedy from one
side to another to see that the slider works freely in the slider cavity.
This is very important, since there is no arming test given this fuze and
the slider must move ovbr by spring pressure alone to arm the fuze. The
slider svring =nd plug are inscrted and the plug tightened finger tight.

The plug is then tightened with 2 pneunatic screw driver to a fixed tension.

The head is then engaged intc the Body two or three turns and the
booster cup engnged two or three turns and the booster cup threads coated
for about 1/4" wide 360° with Pettman coment to seal the booster cup against
meisture. The fuze is then set in a vise and the head and body and boog er
cup and body tightensd together in one operwtion. The fuze is then placed
in a fixture which locates from the wrench hole in the bedy and the head
staked to the body and the slider plug stalked to the body in one operation.



The ring is then inserted into the cotter pin and toped up along the
top of the fuze to keep it out of tihie way while packing the fuzes. A small
piece of adhesive tape is used for this purpose.

The fuze is then visually inspected for stomping, dirt, staking, and
geged for overall height and distance from the booster cup to the projectile
shoulder of the body, Any excessive Pettman cenent is wiped off at this

time alsoc.

The fuzes are then inserted into wooden seperators in a wooden wox with
the booster cup down in the holes in the seprrator. Another separator is set
in place ond filled with fuzes and the data card inserted in the box and the
box sealed with two car seals. The box 1s stenciled according to the spec-
ifications on the drawings. '

1{-53 ASSHEMBLY

The asszmbly of the =53 is the swmume as the 52, except that the delay
element is screwed into the head and stuked before it is assembled to the
body. There is n slight difference in the charge in the i-53 detonator,
since it has no friction powder in it. The length cof milled flat and no
firing pin safety hole in 53 Slider,



THE LOADING INSP&CTION OF THE M-54 AND M-55 TIME AND SUPERQUICK FUZES.

Before the loading or asgembly of this fuze, the Inspector should
carefully read and understand the specifications pertaining to the
loading, assembly and packing of this fuze. The Inspector should
also assure himself that the proper powder 1s being uscd for the load-
ing of the rings, that the pellets specified are being used in the
rings and body and that the drying treatment is achered to strictly
to insure the proper conditioning of the ring so that the burning
time will be uniform when the ring is assembled into the completed
fuze. He should also check the weights usced to tension the fuze and
rings during process of manufacture and check the weights of the pow-
der being mcasured into the different component parts. The Inspector
should check with the Foremsn periodically to he certain that the
powder loading room and dry houses are operating at the correct tem-
perature and relative humidity,



LOADING AND ASSIMBLY OF M-5/ TIME AND SUPERQUICK FUZE.

LOWER RING

The loading plant usually carrics a eufficient SuDOLy of machined rings
to have on hand for each day's production rings that have been in the
assembly room lonz enough to eliminate the rpossioility of any moisture be-
ing on the rings caused by condeasaticn of moicgture from the room.

The rings ere then ziven a visual insocction to determine that the
rings are dry and frec from dirt, oil and othor foreign matter. The ring
is also inspucted Cor the prescnce of graduations and setting slot. The
powder grooves of the rings are then couted with a solution of shellac and
aniline dye and the oxcess solution clzaned from the surface of the ring.
The costed rings are inspected to be coertain that the groove is coated
with as light a coating &s will completzly cover the groove., After the
shellac solution is thorcughly dry the rings are moved to the powder lozding
room, where thsy are kept until they reach the temperature of the loading
room. During this period the 2lock numvers, showing the date and blend of
powder used, are stamped on the outsicde angls of the ring. The stamping
should be legible and not closc enoush the ton surface of ths ring to
distort the mstal towards the top of ring and ceuse closing cap to ride on
one side of the ring when asgsembled, The staaping should be in such a
position on the ring that it will not interfere with the drilling of the

vent holo,

Before loading, the rings ars inspected to be sure that the shellac
is thoroughly dry. This is very importznt, as rings that are not dry and
at room temncrsture will cause an increased dispersion in the burning time
of the complete ring.

LOADING OF LOWZR RING

The ring is placed into & spccial fixture placed into the ring and
pressed to 68,000#/in“, They are then inspected to insure that the pow-
der train is abovz the face of the ring. If the nowder does not extond
above the surface of the ring it lndLC&tbc hat the powder has soft spots
n it, whici affects the burning tinme.

So

-

The flash ticle is drilled into the powder train and counter-bore for
the safety disc drilled. The safcty disc is inserted and crimped 290°
around the disc with 1900F dead weight. The end of the crimping should
not breal into the powder Lr- s not to crack the powder train. The
surface of this disc, a?tﬁ , must be flush or below the surface

i g Jlll not pull it out in subsequent

of the ring so that the fac

operations, The m@tQL of th 1nd the -excess powder are faced off
s o
1

and the undercut is mad2 for 22ting of the ring into the body. The

upper surface of the ring is to nmeke a better adhesive surface for

the felt washer., The ring is gaged for diameter and depth of undercut and
& [ b

thickness ol ring.
o



A hardness test is taken four times on each turn., An .08L" punch is
pressed into the powder at 250# dead weight in eleven places and must not
penctrate more than .006",

The rings are then given a visual inspection for chipped and cracked
powder trains, crimping of safety disc and cracks in the ring itself. It
is then costed with special shellac, placed on a rod with separators between
each ring and sent to a dry house, which is kept at 100 to 110° . for not
less than three days and not more than sixz days. The rings are fhen taken
to the operating room and buffed with a wire »rush and lacquersd.

The exterior vent is drilled and counter-bored. The pellet hole on
top of ring is drilled. The ring is then insrected for vpresence of th
holes and.cracks or chips in the powder train from the drilling operations.
The powder groove 1s then coated with shellac and the groove cover set in
position and put on a board cevered with talc to set, The powder pellet
is inserted and the fuze cloth washer glued to the top surface of the ring.
The hole in the ring must be over the powder peliet. Ho glue must touch
pellet or pellet hole and all excess glue is wiped from the ring. The ex-
terior vent is filled with black powder and the disc and washer inserted
and crimped 360° at 1350# dead welght. The vent disc is then coated with
lacquer to make it moisture proof,

The rings are then pleced on rods with rubber separators between the
powder surfacce and tensioned at 12%# and sent to dry room, which is kept
at 100 to 110°F for not less than three days and not more than six days.
The teansion is removed after 24 hours to allow the air to circulate over
the powder face of rings. After second period of 3-3 treatment, the rings
are transferred to a standby storaze at 80 to 90CF for 24 hours before
final assembly into fuze,

UPPZil RING

The loading usually carries a sufficlent supply of machined rings to
have on hand for each day's production rings that have been in the assembly
room long enough to eliminate the possibility of any moisture being on the

rings caused by condensation of meisture from the.room,

The rings are then given a visual insnection to determine that the
rings are dry, free from dirt, oil and other foreiszn matter., The ring is
also inspected for the presence of graduations, and setting slot., The
powder grooves of the rings are then costed with a solution of shellac
and analine dye and the excess solution cleaned from the surface of the
‘ring. The coated rings are inspected to e certain that the grooves are
coated with as light a coating as will complctely cover the groove, After
the shellac solution is thoroughly drv, the rings-are removed to the powder
loading room, where they are kept until they reach the temperature of the
loading room. During this period the block numbers, showing the date and
blend of powder used, are stumped on the outside angle of the ring. The
stamping should be legible and not close enough to the top as to distort
the metal toward the top surface of the ring so that the closing cap will



ride on one side of ring when asgsembled. The stanping should be in such
a position on the ring that it will not interfere with the drilling of the

vent hole,

Before loading, the rings are inspectud to pe sure that the shellac
is thoroughly dry. This is Vﬁry'lmport¢ru ‘as rings thet are not dry and
at room temperature will causc an increasad dispersion in the burning time
of the completed ring.

LOADING OF UFPiR RING

The ring is placed into a s»ecial L¢xthru and newder placed in the
groove of the ring and pressed at 68 ,OOOn/lw lhe} are then inspected;
that the powder trein is above the frce of th; ring. If the powder docs
not extend above the surface of the ringz, it indicates that the powder
has soft spots in it, which aflects the burning time, The ring is then
placed in a lathe and the facs of the ring and excess powder cut off to
the final size of the ring. The undercut for the seating of the ring is also
made on thils operation. The ring is then inspected ond gaged for diameter
and depth of undsrcut and Lulc\ness of ring. A hardness test 1s taken
four times on each turn. An ,08L" punch 1s presscd into the powder &t
250# dead weight in eleven places and must not »enetrate more than 006",

The pressed rings zre then given a good visual inspection for cracks
or chips in powder train, soft powdsr train or cracks in the ring itsclf.
The surfece ond the powder train of the ring is coated with a speeial
shellac solution, The coated rings are then placed on 2 rod with spzcers
between each ring and pleced in a dry room, kent ot 100 to 110°F, for not
less than threc and not more than six days., After this drying trcutleﬂt
the rings are teken to the opercting room and the outside surface of the
rings buffed with & wire buffer and coated with lacquer and allowed to dry.

The center hole is reamed to fianal diameter so it will fit drill
fixtures. The powder vent hole ig drilled. The exterior vent is drilled
and counter-bored and the interior pellet hole drilled. The cross-vent
hole is drilled from pellst hole to =xterior vent hole., All drill holes
are percentage gaged snd the holes and nowder triin given a visual in-
spection to sze that the holes are present cnd that the powder train has
not been cracked or chinped by the iwilling operations, The cross-vent
hole must breask into the canter of extzsrior vent hole and interior pellet

hole.

The interier pellet is inserted, making certcin thot no. broken or
soft pellets are used, snd crimped in 3600 and 5004 dead weight. The disc
aﬂd washer are inserted into the cxterior vent and crimped 360° and 1350#f

dead weight.

The powder face is inspected znd gilven a coat of shellac and the groove
cover placad in position and inspected tc see that it is tight. The vent
hole is lacausred and the ring inspected for lot number. The groove cover
is dipped into talc and the rings ploced on rods with rubber separators and



tensioned at 124" and placed in the dry room at 100 to 110°F, for not less
than three and not more than six days. The tensloa 1s released after 24
hours to allow the air to circulate across the surface of the rings. Th
rings are then moved to a lower temperature room, &0 to 90°F, for not le
than 24 hours.

BOTTOM CLOSING SCREW ASSELBLY

Bottom closing screw, disc, washer and cyelet are asscmbled and coated
with analine dye and shellac before they are shipped to loading plants,

Visuagl inspecticn of bottom closing disc for nuncture, crimping of
washer and coating of analine dye, before loading., Black powder is then
loaded into the holes and agibeted to be sure that it will hold &« specific
amount of powder, The rim and hub of the screw are cocted with shellac and
an onionskin disc is attached to retzin the vowder. Then surface of bottom
closing screw is dipped in talc., The paper washer ond shellac are allowed
to dry at room temperature for four hours,

The Inspector mekes an occasional check for the weight of powder belng
used in the bottom closing screw, This must not vary over one grain, plus
or minus the requirements shown on the drawings.

LOADING OF BODY

The body 1s received at loading plant with interrupter asscmoly
assembled and stzoked into position. The body pellet is inserted into the
vody and the platiorm surfacc of the body is coataed with glue and the felt
washer set in place so that it colincides with the pellet, No glues should
be permitted to get on the pellet or into the pellet hole., The pellet must
be flush or slightly below the surfece of the pellet hole, Rubber washers
and wooden rings are placed over the washer and a nut to pull the wooden
ring down onto the washer is tizghtened in plsce. The bodies are then moved
to the dry room at 90°F and dried for four hours, to dry and seat the washer,
The specified amount of powder is measured and noured into the flash hole
in the body from the bottom side so thet 1t makes a continuous powder train
from the body pellet to the bottom closing screw cavity and an onionskin
paper disc is shellacked into place to hold it in,

The primer cavity is inspected to sse that it does not bulge on the
outside of the body and the primer inserted and checked for fit., The primer
must fit snug but not ve pressed in with too great a pressure because of the
hazard to the operator. The primer must not be loose after assembly.

The primer striker 1s assembled and fastened into place with the dowel
pin., The dowel pin must not bulge the outside threads on-the body. The
striker is inspected to see that it is lined up over the primer and not
around to one side.

The loaded closing screw asgembly is then scrawed into the body and
staked in four places., The closing screw must be flush or below the bottom
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of the body, after which it is »ainted with & h solution of shellac to
make it water-proof. '

LCADING OF DETONATOR

Before loading a visual inspection is given each detonator cup to make
sure that no dirt, oil or foreign matter has accumulated on the inside and
that no tool marls appear on the inside. The Iuspector should here zive a
percentage check, by gaging, all parts of the detonator assembly.

After determiningz that the cup is clean it 1s inserted into the cylinder
sleeve and made flush with the bettom and then »laced on the anvil, After
the detonator disc (,002") is miked to make certain thaet only one is to be
used, it is placed in the cup and seated with an arbor press. IFrictlon pow-
der is measured out in a scoop and poured inte the detonator and pressed at
282# dead weight. Lead azide 1s thon measured and poured into the detonator
and prossed at 282#% dead weight. The detonator retainer and washer are
insserted and pressed in and the cup moved to ancther fixturc which presses
the top of the cup up above the surface ol tie slecve and the forming tool
comes down and crimps the top of the cup over 45° around the top of the cup.
It is then moved to another fixtur: and the top of the cup flattened down
90© over the detonator retasiner. The cups are then forced from the sleeve,
from the crimning side to make sure thet the completed cup has passed through
the same part of the slecve. This last opsrotion gives a uniform size to

the cup and eliminates any large or small diameters by distortieon from the
punching,

The completed detonator s then visually inspscted for any cracks or
bulges in the detonator disc, gaged for height and diameter and placed in
holes drilled in a composition beoard, which holds 100 detonators. They are
then moved to the rumbling building. Here they arc placed in a fixture which
emptiss the detonators from the board, along with a given amount of sawdust
into a canvas buckst, The sawdust is over the first layer of detonators
and serves as a cushion for the next layer of dstonstors. Usually 200 or
300 detonators are emptied into the bucket and the bucket emptled, by reuote
control, through a hopper into the rumbler, The rumbler is set in operation
by remote control and rwabled until the detonators are clean. This process
is to remove any excess powdor which may have been left on the outside of
the cup and to remove the graphite which ccmes from the inside of the cup
sleeve used in the pressing to keep the cup from sticking to the sleeve,

After loading the Ianspector should look for any cgg-shaped detonators,
bad crimp, cracked crimping cdges, Lurrs from crimging operation, improperly
scaled cups due to disc being out of position, and under or over-size in
diameter or length., There should be no loose powder on the ocutcide of the
finished detonator,

ASSAMBLY OF CLGSING CAP

The plunger is placed into the sleeve and two sheer wires inserted and
staked, located in a fixture from the logating plunger pin., Carce must be
taken that the staking does not distort the inside diameter of the slceve and
bind the plunger.



The closing cap is visually inspected 1007 by the operator for foreign
matter and the firing pin support, Ifiring pin and striker, washer and
closing disc assembled in order named. The crimping wall of the head is
then rolled over. The complated hesad is inspected to see that crimping
has riot cut the washer or cracked the crimping wall. '

The closing cap is then inverted and examined to see that the firing
pin does not project down into the detonator cavity, The detonator is
then inserted and the cork cnushion inssrted, making certain that no cracked
cushions are used, and the rataining screw set in place and tightened with
a pheumatic screw driver, The retaining screw is inspected to see that it
is flush or helow the detonator cavity so that the crimping operation can
flush the metal from the crimping well over to hold the screw in positien,

The plunger assembly is then inserted and the cotter pin placed through
the cap and plunger body, The plunger essembly must line up with the cotter
pin holes in the closing cap to make certain that the shear wires are not
damaged by the assenbly of the cotter pin.

ASSEMZLY OF THE CCUFLATE FUZL

The body is given a 1009 inspection for overall length, presence of
primer, presence of and location of primer striker, body pellet, set ling,
stamping, staking and sealing of closing screw, flzsh hole and set screw
hole for top ring, and stazking of interrupter,

The groove covers of the rings are costed with caranuba wax and allowed
to dry before assembly. Rings are then inspected for loose groove covers,
loose fuze cloth washers ond hlock nuabers to make certain that the same
blend is being used in both rings of the fuzc. The greduated ring is
assembled to the body with the lctter "s" at or near the set line on the
angle side of the body. The set screw i1s then screwed into the upper stem
of the body and the upper ring placed on the body with the slot in the ring
over the set screw, The tension ring is placed over the upper ring in a
convex position. The set screw 1s inspected to see that it is below the
upper surface of the upper ring and does not hold the tension washer away
from the upper ring., This is inportant in sctting the tension of the rings
for the use of the fuze-setter in the fiecld,

The closing cap is then screwed in place on the body and the cotter
pin removed to allow freedom while tightening and scetting fuze on safe,
The closing cap is tightened at LOF dead weight and the graduated ring is
tensioned at 35 to 657} torque, This operztion tends to break any glue
that might have the gradunted rings stuck and z2lso sewts the fuze cloth
washer into the scoring on the surface of the ring and-body, It has been
found adviesable to opply the maximum tension to overcome any release of
tension after the fuze has been assemdbled for o while,

The set screw, which holds the cap onto the body is screwed into
position and staked,

The fuze is then set in & fuzu~sctting devies and set in a safe
position by setting the moarking "s" on the graducted ring over the set

b



line on the body of the fuze. The cotter pin is then placed through the cap
and plunger assembly and the end spread for withdrawal resistance of 10 to
35#. The fuze is stamped with the lot number, date, and loading plant in-
itials., The completed fuze is then check weighed to meke certain that no
parts have been left out and if found satisfactory in weight is inspected
100% for overall length, for distance from surface that makes up on projectile
to the bottom of the body, and body threads checked 10%; and if found tight

a more thorough inspection is given.

The fuze is inspected visually 100% for vent discs tightness, closing
screw disc tight#ess and tightness of the closing disc. llone of these di
must be punctured., The staking is checked and stamping inspected to see
that it is legible and that the fuze is . set in safe position, also, distortion
or marring of the surface of the fuze,

.
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The completed fuze i1s then placed in an M-47 fiber container, gum label
attached and coated with white shellac. The cover and dody of the container
are sealed with a 2" strip of adhesive tape wound 360° around the box with a
1" tab left for pulling the tape off the box. Tifty (50) fuzes are packed
into a wooden box with the data card. The metal strips which hold the box
should be in such a position that none of the stenciling on the box is cov-
ered up, The box is then sezled with a car seal,

TESTS USED ON M-54 TIMe FUZES

Blend Test:- To determine the correct proportions of the fast and slow burning
powders. All blends are verified as to burning time and dispersion and known
as the "dry blend test!,

- Forty samples are taken from widely separated parts of the blending
barrel. The powder is exposed in trays to conditioned air for a period of
5 hours., One set of rings is loaded from each sample and faced and opesrated
in conditioned air without application cf shellac to the powder face, The
fuze is completely assembled with felt washers and groove covers dry in
conditioned air room. Complete fuze is then fired to determine the burning
time and dispersion,

Loading Test:- After the rings have beon in the standby storage (80 to 90°F)
for at least 24 hours, ten sets from each block combination are assembled to
test fuze bodles and fired statically all on the same day., After being
asscmbled for this test the fuzes are stabilized for at least 3 hours at a
temperature of 75°F. These rings are taken from standby storage after the
last rings of & lot has had at least 24 hours of this lowered temperature,.
This test detecrmines the satisfactoriness of average burning time and dis-
pversion for diffecrent days' loading, and the overall dispersion and mean
dispersion that can be expected in the final Inspector's Static Test.

Assembly Test:- After scveral blocks from each blend have completed the 3-3
trecatment, 10 sets of rings are withdrawn for this test. F¥ach block of rings
should burn approximately the same 1f care and uniform treatment has been
taken in the loading and drying of the rings.

e



When the lot is completed, 5 fuzes are sclected and fired statically
for acceptance. 1In case of failure, the blocks causing failure are with-
dravm and the balancs is used for selection of ballistic samples for the
final test which is conducted at the Proving Ground at Aberdeen, 1If fuzes
are found acceptable in the original static test, no retest is reguired and
fuzes are forwarded to proving ground irmediately.

Jumble and Jolt Test:-
To insure that fuzes will withstand handling and transportation shocks,

ten fuzes are selected and given the Jumble and Jeolt Test. The fuzes must
withstand this test:
No explosive elements cxplodc
No fuzes come apart
Fuze must not arm or partlially am
sive olements bc broken, deformed or
b2}

No inner parts, lacluding explosive o
displaced in such s muinner as to nake the fuze unsafe to handle or

dangercus to fire,

General:- It may be stated that the relaticnship of a1l mechanical operations
with one another and the gradustions are vital factors affecting the uniform-
ity of burning time of the fuzes. ?Pellet holes, if large, will result in
battering of the pellet. 'These relations hips should he closely checked
with gages made especially for this purnose. Likewise, the loaded components
are inspected. After the mechanical oncrations havs been completed, the
ring is cleaned of powder dust and burrs removed., The rings are fitted with
the required pellets, threc pellets ussd in the rings and one in the body.
They are of compressed black powder and are tubular in shape, A wick of
nitrocellulose is inserted into the hole in the pellets and extends out on
each side., -Thisg wick makes the pellets easier ignited.

After the rings from the last day of loading on a Jot of fuzes has been

in the standby storage a2t a reduced temperazture for at least 24 hours, 10
sets of rings from each block combination are assembled to fuzes and fired
statically all on the same day as the assembly test, The fuzes should be
stabilized at 75°F for at lecast threc hours. The results of this test in-
dicate the satisfactoriness of the lot in regard to variations in average
burning time for different dayvs of loading and overall dispersion and mean
deviation that can be expected in the final static test,

8-



LOADING AND ASSEMBLY OF M-56 P.D, FUZE

SLIDER

The slider is inserted into a fixture which stops it on the under side
of the large diameter, This should align the slider so that the pellet
hole is directly in line with the fixture hole which guldes the punch for
pressing the tetryl into the slider. One tetryl pellet is inserted and
pressed with 47# dead weight, and another inserted and pressed to the same
weight. The powder, after pressing, should be flush or above the outside
diameter of the slider, If the powder is below this outside diameter it
1s rejected; if it is above the outside diawmeter it ls removed in the
cleaning operation which follows, This cleaning censists of wiping the
excess tetryl off the slider with a dry rag. If the punch has hit on the
side of the slider and marred it the slider is also rejected.

BODY

The body is stamped with the date, kind of fuze, loading plant initials
and lot number, The body is then placed into a fixture with a pin running
into the slider cavity to serve as an anvil in the pressing operation, A
tetryl pellet is inserted and pressed into the flash hole between the slider
cavity and the booster cup cavity, After the pellet is pressed in it is
inspected to see that it does not extend into the slider cavity and is
flush or below the surface of the booster cavity,

" LEAD CUPS

The lead cups are inspected for cleanliness and a tetryl pellet in-
gerted into them. The cups are then placed on a fixture of the press which
rotates on a table under the punch, where the punch presses the powder in
at a fixed weight., The pressed powder must be flush with the top of the
cup and should have no cracked edgesy thls indicates that the powder is not
tight in the cup, The cup is inspected to see that the flange has not been
cut or distorted by the rressing operation,

ASSELRLY

The half blocks fit into a fixture which has a slot in it like that in
the nose of the fuze, This slot 1s so arranged that the assembling of the
spring wlll not be too far down onto the half blocks so that they might
bind in the fuze. The springs are taken un on a mandrel that fits down
ontc the half blocks and the spring pushed off on the half blocks and
located, This spring must be located so that the ends are on the corners
of the half blocks to keep from having two thicknesses of the spring be-
tween the half block and the inner diameter of the half block cavity,

This is important and must be checked frequently by the inspector, All
springs should be examined before assembling to make certain that there

are no loosely wound springs or springs with bent corners at the ends. Bent
corners would tend to bind the half blocks and keep them from arming,

v-lw



The half blocks are placed in the nose while it is held upside down.
The radius of the blocks is placed toward the bottom of the groove., The
head is then screwed on the nose and the whole assembly turned right side
up. After the nose is tightened to the head the assembly is rolled from
side to side to make certain that the half blocks move freely in the
assembly. The firing pin is then inserted so that it rests in the grooves
in the half blocks and the half blocks are tested for non-arming at 10,000
R.P.M. with a dead weight pressing on the firing pin. This weight is 2#
and is moved up and down to relieve the firing pin so that the half blocks
can move out if they will., A periodic check is made on the arming machine,
which opsrotes at 32,000 R.P.M. to make certain that the half blocks will
arm, Mot a1l half blocks arc tosted for arming, only = percentage,

The closing cup washer and closing cup cre inserted and the closing
cup crimped by rolling the crimoping wall on the nose of the fuze over onto
the closing cup. The closing cup is inspected to see that it is tight but
net cut by the wesher when crimped., The nose is then staked to the head,
The assembled head and nose is then gaged 100% from the top to the bottom.
The lead cup is given a visual inspection and inscrted into the detonater
holder. A cork washer cushion i1sg inserted, making certain that no broken
washers are used, and the detonator inserted over the cushion with the colored
side toward the cushion., This leaves the side of the detonator with the
thin disc towzrd the firing pin. The detonator should be slightly above the
top of the detonator holder, so thzt when assembled it will fit down tight
into the head and hold the dotonator tight,

The head is inspected to see that the firing pin docs not stick down
below the bottom surface of the head. This must be carefully checked to
keep the firing pin from coming down on the detonztor when it is assembled,
“he detonator holder is then screwed into the head and strked in two places.
This complete assembly is then geged 10C% from the flange to the bottom of
the lead cup and overall length from the bottom of the lewd cup to the top

of the nose.

The slider is inspected to seec that the tetryl is present ond then in-
serted into the slider cavity. The slider spring is inserted and the re-
tainer screwed in ~nd staked. The body is then placed in an arming machine
and tested for arming at 8,000 R.P.M. and then tested for non-arming at

£,,000 R.P.M.

The booster cup is inspected to sce that the wrench holes do not bulge
the inside. A felt washer is inserted and the tetryl pellet inserted. The
btooster cup is then screwed intou the Lody with a hand wrench. The booster
cup is then steked to the body and must be [lush or below the bottem of the
body for the height gage uscd on the completed asscmbly. The body and head
are screwed together and staked in two places. The metal from the head is
flushed into the stoking notches in the bedy,

The Completed asscmbly is then insoected 100% for the crimping of the
closing cup; cup must be tight, no cuts or impressions from the washer
caused by the crimping. The staking of nose to head, head to body and






LOADING AND ASSEMBLY OF M-103 NOSE BOMB FUZE

LOADING OF DEIAY ZIFEMBNT

The delay holder is inspected for dirt, chips, or other foreign matter,

If clean, the holder is placed on a fixture for the pressing of the

delay powder. This fixture locates from the relay cavity with a pin
sticking into the small diameter between the delay cavity and relay cavity.
Two black powder pellets are inserted and pressed according to the speci-
fications given on the drawing. The holder is then taken from the fixturec
and a cork cushion inserted into the relay cavity. No broken cushions
should be used., The relay cup is then inserted and the delay washer set
in place and the crimping wall crimped down 3600.

The completed delay holder is then inspected for tight washer under the
crimping or that the crimping wall does not extend above the top surface
of the delay holder. The outside diameter is checked to sec that the
holder has not becen distorted by the proessing operation. The crimping wall
must be flush or below the surface of the holder so that it will not
extend into the slidcr cavity and foul the slider and kesp it from arming.

LOADING OF DEZTONATOR

After a visual inspection to determinc that the cup is clean it is

inserted into a cylinder slecve and made flush with thc bottom of the
sleeve. The slesvc and cup arc then placed on an anvil, After the detona-
tor disc (.001") is gaged 100% to make sure that only one is used, it is
inserted into the cup and scated with an arbor press. Friction powder is
then mcasured and pourcd into the cup and pressed at 191 lbs. decad weight,.
The cup 1s then placed into another fixture and leoad azide is measured

and pourcd into the cup and pressed at 191 lbs, dcad weight. One tetryl
pellet is then inserted and pressed at a fixed stop, a sgcond tetryl
pcllet is inserted and re-consolidated to a fixed height, as given in the
specifications. This height should be checked fregquently by the Inspector
to insurc the corrcct amount and height of powder after pressing. The
detonator disc (,020") is then inserted with the painted side out and
crimped down 45°. The cup is thon moved to another fixture and the top

of the cup flattened dovn over the disc, The cups arc then forced from
the slecve in the dircction that they were pressed to insure that all parts
of the cup pass through the samec point in the slecve to give a uniform
diameter all along the longth of the cup.

The cup is then visually inspectced to detcct any cuts or puncturcs in the
disec, cracks in the wall of the cup, condition of the crimp and is then
gaged for hcizht and diameter. The completed detorators are thon placed
in a cardboard euspidor fillod with sawdust, 100 dchonators to the
cuspidor and takon to another building where they arc rumbled to clean

them.

The finished detonator is then ready for assembly into the slider. The
slider is placcd on a Tixturc, locating by the small diamcter of the
detonator cavity, and the detonator is then inserted and crimped 36009,
The slider is then inspected to scc that the detonator is flush or below
the surface of the slide so that it will not foul the slider. The
dcetonator must also be tight in the slider after crimping.



LOADING OF REIAY CUP

The relay cup is placed intoc a fixture and lead azide measured and
poured into the cup and pressed at 232 lbs. dead weight. The cup is
then placed in another fixture and the onion skin disc inserted and the
top of the cup crimped down 45% The cup is moved to another fixture
where the top of the cup is flattened down over the disc. The completed
cup is then gaged for overall height and diameter 10%, The cup is
inspected to see that the paper disc is not torn and is properly seated,
that the crimping wall ig not cracked from the crimping opsration,

LOADING OF CLOSING CUP

The closing cup is inspected visually to see that it is free of dirt
and other foreign matter and then placed into a fixture and one tetryl
pellet inserted and pressed at 191 1bs. dead weight. Another tetryl
pellet is then inscrted and re-consolidated to a fixed height as given
on the drawing. The completed cup is then checked visually to see that
the pellets are not cracked, or loose in the cup. The cup is also
inspected to detocrmine if the cups are cut or distorted by the pressing
operation, The diamcter and overall length are gaged 10%. The completad
cups arc placed in the slider and crimped 360°, The crimped cups must
be flush or below the surface of the slider plate go that it will not
foul the slider and keep it from arming,

ASETMIBLY OF STRIKER ASSINBLY

The striker is visually inspected for dirt, burrs or forecign matter and
presence of all holes., Tho instantaneous and delay firing pins arc then
inscrted and tightened dowm to approximate height and then gaged for
height until they arc within the limits on the flush pin gage..The pins
arc then staked in, They arc then gaged 100% for height and straightness
along the axis of the striker, after which the stake marks are coated
with lacqucr to prevent rust,

ASSEMBLY OF VANE CUP

The vane cups come to the assembly building with the drive joar and vane
cup eyelets riveted in. The drive gear is assemblced through the bearing
and the vane holder assembled and a small pin inserted and staked.

Then the vane lock is turned several revolutions by the operator to scc
that the drive gear will turn freely. The cccentric gears are then
asscmbled and the oxternal gear assembled and the vanc lock checked by
turning to sec that the gears are in linc and that the gears will turn
freely.

BODY

The body is inspected to make sure that all holes arc proesent and that
the body is clean and frec of foreign mattor. The body lugs are then
prossed in, meking surc that they are in straight, sincce loading fixtures
locatc from these lugs. The sctting slecove assembly is inscerted and the
body drilled with a small hole down along side the scetting pin assembly,
A small pin is insecrted and staked in place to hold the sctting pin
assembly, This oporation must be chocked to insure against distorting
the setting sleeve and binding the setting pin. After the staking
operation the stake marks arc coated with lacquer to prevent rust.

The arming scrcw is soldered into the internal gear and then a hole
drilled and pin insorted and staked to hold the arming screw and
internal gear together. The arming scrow and internal gear assembly
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are tested by pressing down on the internal gear asscmbly to try to
rush the arming screw out of the gear., After this checking, the arming
serew is coated with light oil to make it operate frecly. The internal
gear is then assembled to the striker and run down against the striker
face. The internal gear must move freely in tho striker and must be
parallcl with the surface of the strikor.

ASSEMBLY OF STRIKER ASSEMBLY VANE CUP ASSEMBLY AND BODY

The striker and inteornal gear arc assombled to tho vane cup assembly and
the vanc cup key sct in place and fastened with a screw. This kceps the
vane cup from turning around on the striker when the fuzc is arming,

The vane cup screws are thon inserted and scrowed tight. All the screws
arc thon soldored to the vanc cup to keep thom from woerking qut. A vanc
is then placed on the vane holder and the whole assembly placed inside g
barricade and the vancs turned by air from a small pipc to test the armin:
of the arming screw., The arming scrow is thon run back into the striker
by reversing the dircetion of the air currcnts on the vane, The air is
stopped before the arming scrow jambs down and the vane is run down

right by hand and thon backed of scveral rounds to kecp the arming scrow
from binding so that it will not arm in servicc. A safety cotter pin
with tag attached is inscrtoed into the vane cup cyelet and vano lock. A
salfety wire is then inscerted into the hole in the vane holder, through
the vanc lock and through the vanc cup eyclet and sealed with Ordnance

scal,

Thirtecn safety discs are then placed inside the vane cup over the bottom
face of tho striker and the body asscembly placed over this while the cup
assembly is held upside down. The setting pin is pulled out unvil the
striker moves down far cncugh into the bedy for the sctting pin to
engage it and hold the striker and vanc asscmblics to the body. Thess
units arc then moved to the loading department for complote loading and
asscmbly.

The Inspector should assurc himself that the atming scrow will arm, that
the correct number of safoty discs are proescent, that the sctting slecve
is neither too deep or too shallow and that tho setting pin is neithor
too lonz or too short, If too long it will cxtend into arming stem
cavity and not allow fuzc to bo sct on superquick. The height of delay
and instantancous firing pine should be checked and the instantancous
firing pin should bc checked to insurc that it is not bent or the point
damaged,

ASSEMBLY OF M-103 TAIL BOUB FUZE

BODY

Primers are rcceived at the loading plant from commercial sources and
are placed in a dry housc for 48 hours at 90 F. A small number are then
subjected to sensitivity test. They arc gaged 100% for diamcter and the
shouldcr of the primer must secat on thoe gage flush,

The body is placed in a fixture and a primer is inserted into the primer
cavity and the body located undor the punch of the press. The primer

is then pressed in at 250 1bs. deoad weight. It 1s thon gaged 100% for
height and crimped 360°, After crimping the primer into the body it is
gaged Tor the depth of the primer cup. The top of the primer must be
flush or below the surfacc of striker cavity, according to drawing.

The sealing washer for the delay cavity is inscrted into the body, care
being taken that the washer is properly scatad. The delay holder assambl
is inscrted and scrowed down about two threcads. A coating of N,R.C,

-3-




is placed on the remaining threads and the delay holder screwed down
tight with 3% 1lbs. dead weight and staked. The body is located from
the striker cavity for this operation. Care must be taken that the
delay holder assembly does not extend from the bottom of the body into
the slider slot as this will foul the slider when the fuze is going
into the armed position.

The body is placed in a fixture that locates from the body lugs and the
slider plate placed on the body with the open ends of the closing cups
facing outward, The slider plate screws are inserted and tightened at
15 1bs. dead weight.

STRIKER HEAD

The discharge springzg is wiped with light oil and one safety disc inserted
into each end of the spring., Then this spring is placed into the vane
cup with the looped ends of the spring turned out., Then the remaining
eleven (11) safety discs are inserted. Care must be taken that the
striker head is kept in an upright position until assembled to the body
to prevent the discs falling out.

The arming stem spring is placed on the large end of the arming stem and
the arming stem insecrted into the body cavity. The setting pin sleeve

is then pulled out and the body assembled to the vane cup assembly.
Setting pin inspected to see that it does not extend in arming stem cavit:
on super guick setting., The shear pin is inserted into the body and
staked. The arming stem must move freely in the body and not be bent,
The vane cup assembly must be securcly fastened to the body.

The steel slecve is placed on a fixture which is an ordinary slider plate
mounted, and two tetryl pellets arc inserted, a filler disc is placed on

top of the sccond pellet, No cracked or chipped pellets are to be uscd.

Tho booster case is then slid over the assembly.

The body is placed in a fixturc and the slider 1s inserted with colored
side of detonator facing slider plate, and slider spring cavitics of
slider facing outward. The slider lock and spring arc inserted and the
booster casc is screwed on just enough tc cover slider lock spring. This
must be watched closely to sece that the slider lock spring is held in o
place and not fouled by screwing the booster cup over it, The slider
springs are inscrted into the spring cavitics of slidor and slider spring
cups asscmbled over the free ends of the springs. Tho booster casc is
then serowed on tho- body thrsads finger tight, carc being takon that

the slider springs arc held in placc. The fuze body is then placed into
a Tixture and an assembly ring placed over the booster case so as not to
mar the brass casing, and the case tightened with a toggle wrench,

This scries of operations nwust be carefully checked to insure proper
functioning of the fuze in scrvice, The slider must work frecly within
the slider cavity and the slider springs must not be bent or bound by the
asscmbling operations. Thc slider lock pin and spring must not bend
after the booster casc is assembled and tightoncd,.

The booster case is staked to the body, located in the fixture by the
body lugs.

INSPECTION OF COUMFIETED FUZZ

The completed fuze is gaged 100% from the bottom of booster case to the
first body throad, gaged 100% for concentricity of the booster case with
the body, and weighed 100%. The completed fuze. is visually inspected

for prasence of shear pins and staking, steking of booster case, and that
the setting pin is set on delay, legibility of stamping, prosence of tag
seal, tag assembly, car scal and all othoer gencral conditions.
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PACKING

A metal support is plaéed over the head of the fuze so that the lugs on
the body will engage thce holes in the support. A cardboard disc is
placed in the bottom of the container and the fuze inscrted vanc cup down
one morc cardboard disc is placed over booster cup to pack the fuze
securely, The top of the container is assembled and scalcd with a strip
of adhesive tapc around the joint of top of container and a throe quar-
ter inch tab is left for casy opening of the containcr. This operation
must be watched to sce that the tape 1s properly applicd so no paint can
get into the containcer in the next opcration.

The contalner is then painted with black acid~proof paint and a gummcd
label applicd to the outside of container which is coated with clear
shellac varnish.

The fuzes arc then packed 25 to a wooden box with cover end of containcr
up. Twenty-five vancs are insertcd into thc box in units of five
wrapped in kraft paper. A data card and cnough fillers te pack the
fuzecs securcly are inscrted and the 1id is then assombled and tightencd
down with screws. The scal rocesses are coated with shellac and the
ordnance seal inscertoed, two on top and two on bottom., The box is then
inspected for stoncilling date, weight, and lot number as reguired by
gpecifications and drawings.



LOADING AND ASSFEMBLY OF M-106 TAIL BOMB FUZE

LOADING OF PRIMER CUP

The primer cups are visually inspected to see that they are free of
dirt, grease and other foreign matter and inserted into a fixture, The
primer mixture is then measured and poured into the cup and pressed to
the specifications given on the drawing. The primer disc is then
inserted and the cup moved to another fixture where the top is crimped
down 45 « The cup is then taken to another fixture where the top of the
cup is crimped down flat over the disc and scsaled with water-proofing
waXe

The completed primer is inspected visually for seating of primer disc,
tears or cuts in the disc, cracks in the crimping wall from the crimping
operation and presence of water-proofing wax. The cups arc also gaged
10% for height and diameter.

The primer holder is inspected for . ¢leanliness and located on a fixture
from the small diameter of the primer cavity. A black powder pellet is
inserted and a primer retaining washer placed over it., The primer is
then coated with N. R. C. compound around the peripheral surface and
inserted into the primer holder. Another primer retaining washoer is
inscrted over the primer, and the wall of the primer holder crimped down
over it before the N, R, C. compound dries.

The completed primer holder assembly is inspected to determine tightness
of primer and sealing of primer into holder. The crimp must be 360%and

not damage the primer cup.

- LOADING OF DITONATOR

The firing pin holder is inspccted for tool marks and rust in cadmium
plating and then put into a fixture and the firing pin inserted lining
the arming pin hole in the firing pin with the arming pin hole in the
firing pin holder. The arming pin and spring are inserted from the
bottom and the foot pedal presscd down to compress the arming pin spring
and push it up to the othsr sidc of the firing pin holder, The safety
cotter pin and tag with instructions is then inserted inte the outer holo
of the arming pin and the pressurc rzleased. This assembly is inspcected
to see that the arming pin will move freely through the firing pin and
the firing pin holder and not bind. The top of the firing pin is
inspected to sce that it does not oxtend high cnough for the firing pin
holder plug to screw down on it in asscmbly and bind the arming pin. The
point of the firing pin in inspected 100% for bent firing pin points and
for prescnce of flat.

ASSEMBLY OF M-106 TAIL BOMB FUZE

The plugs arc stamped, showing datc, loading plant initials and the

lot number. This stamping must not distort the shape of the plug or the
threads so that it won't assemble into the complete fuze. The firing pin
holder is sct into a fixture and the plug started by hand then tightened
by a wrench to a slippasge of the belt on the drill pross. The assembly
is then located in a fixturc from the wrench holes in the plug and a hols
drilled for a small pin through the firing pin holder into the plug. The
plug locking pin is then inssrted and staked.

The firing pin spring is assombled into the firing pin holdcer, suall end
first. The spring is compressed by scrowing the primer holdor asssmbly
into the firing pin holder finger tight.
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The miner's fuse is then cut to length (21 inches), care being taken
that no asphalt gets on the cutting knife or guides so that it could
possibly cover the opening of the fuse. The fuse retainer is then
placed over the upper fuse collar and the collar is placed over the
fuse. The fuse is then crimped to the collar and the width of the
crimp gaged about 10%.

The fuse assemblies from the crimping operation are placed in a wooden
rack and some of the quick match mixture applied to the end of the fuse
With a pointed stick. This daub of quick match mixture must completely
cover the end of the fuze in a round daub, Ths quick is then allowed to
dry at room temperature for at least four hours.

The fuse ig then twisted around a steel bar mandrel and then the body
closing plug assembled over the free end. Care must be taken that the
fuse is not broken or it will burn through in serviecé and cause fuze to
fail to function, A dummy primer holder is then screwed into the other
end of the fuse body, to keep the fuse coiled. The lower Ffuse collar is
placed over the free end of the fuse, A black powder pellet is inserted
into the detonator, making cortain that no broken or cracked pellets are
used., A half inch is cut off the frec end of the fuse to make certain
that the fuse is solid and loaded to the end, and the detonator placed
over the end of the fusc. The lower fusc collar is then pushed over the
detonator and the collar crimped around the detonator. The c¢losing plug
is then tightened tight by hand, The dummy primer helder is removed from
the fuze body and the primer holder, with thrcads coated with Pettman
cement and the detonator holder slipped over the exposed detonator and
the threcads engaged into the body threads. The body assambly is
tightened to the primer holder assembly, body closing plug tightened to
the body and the body cap tightencd to the body closing plug on a hand
tension machine. The body cap and body plug are staked to the body close
ing plug and a hole drilled through the body and firing pin holder into
the primer holder. A small pin is inserted and staked. '

The completed fuze is then gaged 10% for outside threads and 100% for
overall length., The detonator holder is gaged for depth below shoulder
100%, The anglc of the spread on the cottor pin is inspected and the
crimping and staking inspected. The stamping is also inspected for
correct date and lot number,

PACKING

The fuzes ars inserted into the containers with the bottom end first
aftor the bottom support has boen set in place over the detonator holder.
The top support is then inserted over the fuze in the container so that
the clips hold the fuze firmly. The container covers ara then placed on
the containers and scaled with a piece of adhcsive tape which is wound
so as to leave a tab on the end for oponing the container. The whole
container is then spraycd with black acid-proof paint and dried four
minutes at 165 F. The label is then applied to the container and coated
with clear shellac. TFifty of the fuzcs in containers arc packed in
wooden boxes with a data card and the boxes closcd with scrows and the
necessary data stancilled on tho outside of the box,



LOADING OF M-20 DETONATOR

After determining that the cup is clean 1t is inserted into o cylinder
sleeve and mede flush with the bottom of the sleeve., The sleeve and cup
are then placed on on anvil., After the detonztor discs (,002") are miked
to meke sure that only one is used, it is inserted into the cup and seated
with an arbor press., Lead azide 1s then measurcd and poured into the cup
and pressed at 282# dead weight., A tetryl pellet is then inserted and the
powders re-consolidated to sz fixed height, given in the specifications.
This height should be checked freguently by the Inspector to insure the right
height of the completed detonator. The detonator disc is then inserted with
the painted side up. The slecve is then inserted in o fixture

<
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A forming tool then comes down and forms a 45% angle around the top of the
cup. The cup is then moved to another fixture and the top of the cup flattened
down. The cups are then forced from the sleceve in the dircction that they
were punched to insurc all parts of the cup passing through the same point
of the sleeve to insurc uniformity of diametcr along the length of the cup.

The completed cup is then visually inspected to dutcct any cups that
have cuts or punctures in the disc, cracks in the wall of the cup, condition
of the crimp and then gaged for height and diancter,

The completed dctonators are then placed in compesition boards with
holes drilled to carry 100 detonztors snd taken to another building where
they are cleaned by rumbling. This rumbling consists of emptying the
detonators from the bhoard into a canvas bucket and a messured amount of
sawdust is poured cover the detonators and another hundred detonators emptied
over the sawdust and the bucket removed to a chute over the rumbling mach-~
ine and the bucket emntied into the rumbler by remote contrcl., The rumbler
is operated by rerote control and the detonzators rumoled until they are free
of excess powder on the outside, and the graphite frem the slecve which is
used to make the détonator slide out of the sleeve casily after the pressing.

LOADING OF 1I-20 LisD CUP
After determining the cleanliness of the cups they are placed into
fixture., This fixturc consists of (1) a block of fiber or come pressed

Ty

composition which has holes the size of the cups drilled into it; (2) a

hopper over a board with holes in it the size of the pellets. Below this
board is a baffle which holds the pellets in the board until it is removed.
The tray containing the cups is inserted below the baffle and the pellets

in the upper board are allowed to drep into the cup. Two pellets go into

each cup. The cups are taken from this trey and placed in the fixture cf

the press which are on a revolving teble. The toble indexes around until the
cups come under the press and the cups arc pressed. The cups are removed from
the press fixture and slide down a chute inte sawdust te remove the excess

tetryl from the cup.

~
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The cups are then visuelly inspected to sce thet the top of the pressed
tetryl is not cracked and that the correct dicmeter is-not distorted or the
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flange of the cup distorted.

Ty

ASSEMBLY OF L-20 BOOSTiR AND 1i-21 BOOSTE

The rotor is inspected visually for burrs, dirt, chips or othsr foreign
matter, A cork detonator cushion is inserted into the detonator cavity,
making sure that no defective cushions ares used, and the detonstor inserted
with the nainted side down. It is then placed in a fixture which locates
from the bottom of the rotor in the small diameter of the detonator cavity.
The detonator is then crimped in 340°, The 20° not crimped is opposite the
pivot pin hole and is not crimped because of possible distortion of the pivot
pin hole which would bind the rotor when it is arming.

The rotor 1s then inspected to see that no metal has been pushed into
the pivot pin hole by the crimping operation, that the detcnator is tight
and that the crimping has not extended above the surface of the rotor,

The rotor lock pin is inserted in the lock pin hole and the rotor lock
pin lock inserted in its cavity. This assembly is then inspected to see that
the lock and lock pin lock do not extend out of the rotor so that they might
bind the rotor.

BODY

The body is visually inspected for dirt, chips or other foreign matter,
The body is then placed in a fixture which locates the body from the wrench
holes and a staking tool cut slots into the body below the fuze threads,
The lead cups are then inserted and the body placed on a fixture, locating
from the rotor cavity and the lead cup crimped 360°, Tt is then inspected
to see that the lead cup does not extend into the rotor cavity and that
the lead cup does not extend above the booster surface,

The rotor assemply is assembled into the body by holding the bedy up-
side down and inserting the rotor by means of a pair of tweezers., Care
must be taken that the rotor lock pin and lock pin lock do not fall out,
as there is no other way to check their presence after the rotor is wn”“rted.

An onion skin disc is shellacked over the flash hole of the rotor cover,
making sure that no shellac is in the flash hole or the rotor cover by
wiping the excess shellac off with a rag dipped in solvent, The date, lot
number and kind of booster and loading plart initiels have previous l] been
stamped into the rotor cover, Care must be taken in this overation that
the covers received at the loading plant do not have a dish shape which
would make them not seat in the booster properly.

The rotor cover, with disc in place, is then inserted into the body of
the booster and 1s staked in four places by pushing metal from the cover
into the staking notches made in the body and flushing the metal from the
body down over this part of the cover which is flushed into the staking
notches. The staking is then inspected to make surs that the cover is tight
and that the cover disc is in place, It should also wec inspected to see



that the metal from the body does not extend too far into the fuze cavity
and interfere with the seating of the fuze,

A paper washer is placed in the booster cup and the tetryl pellet in-
serted., The booster cup is then tightened into the body with 43# dead weight.

The completed body is then gaged 100% for overall height.

The completed body is placed on a fixture on its side and a tool comes,
stabs the cup into the body. It is then turned 180° and staked again. The
body is then gaged for concentricity of the body and cup. Body threads are
geged 10% inside and out. If the threads are found tight they are given a
more thorough inspection to determine the cause.

The completed booster is given a visual inspection for staking, presence
of the cover disc, that the detonator is not under the cover disc, which
would mean that the rotor is in an armed positiomn.

The completed booster is then placed in a cardboard contalner and another
cardboard disc inserted between the bottom bhooster and the other booster
which goes on top of the first. The 1lid is then screwed on the box and the

whole box dipped in parafin wax to seal out meisture. One-half of the box

is dipped and allowed to cool and solidify, then the other end of the box i1s

dipped in parafin. These containers are packed in wooden boxes which hold
25 containers or 50 boosters and sealed with car scals.



PHYSICAL TESTING LABORATORY

(1) Tensile test: for determining yield point, tensile strength, elonga-
tion, and reduction of Area.
Yield point and tensile strength is computed in 1bs./
sg. in. = Load
Area

test piece 505" in dia. is turned from a piece of rough stock,
approximately 3" in dia., half way between outside and
center so as to obtain a uniform piece for test.

.003" dia.

turned to this size and shape so that it will not break in or
near the grip in the Testing Machine; and for simplicity of
computation.

(2) Hardness test:

(a) Vickers Pyramid - diamond penetration. Ispecially
adapted for thin metal (1 Kg - 120 Kg in dia.)

{v) Rockwell-used for obtaining hardness of general
mnetals. Characteristic-leaves small test mark.

(¢) TRockwell Superficial especially fitted for determining
the hardness of case hardened material.

(@) Brinell :

(3) Micro photograph: An indicator of grain size and micrographic
structure of metals.

(4) Impact test: A Shock Resistance test.



INSPECTION PROCEDURE

3C0# and 500# Demolition Bombs

PRELIMINARY INSPECTION

1, 1Inspect cavity with light for roughness, laps, seans,
die scores, and other defects.

2, Apply Overall Length Gage.
3. ALpply Rear Thread Gage.

4., REAR THREAD., Visual inspection for flat threads, bad
threads, poor machining,

5. REAR THREAD., Thickness of wall,
6« Apply Rear Thread fin cup.
7. Apply Nose Thread Gage,
&, For thread b. For depth c. For square face of
nose.
8., Apply thickness of Nose Gagee
9. Apply width of Undercut Gage.,

10. Apply Plug Gage for Bore.

11. Visual inspection on Wose Thread for poor thread, poor
machining, and poor thread welds.

12. Apply Width of Nose Gage.
13. Apply Nose Profile Gage.

14, Roll Bomb for visual inspection, at same time check for
thin wall and deep pockets,

15, Stamp with Flaming Bomb for completion of preliminary
inspection.



INSPECTION PRCCEDURE

300# and B00# Demolition Bombs

LUG AND LACQUER INSPECTION

l. Visual inspection inside of lacquer with light,

2. Visual inspection outside for tags, welds, looking
for weld splashes and other defects,

3e Check for stamp of Lug testing operation.
4, Apply Thickness of Lugs Gage.

5. Apply Distance between Lugs Gage.

6o Apply Alignment of Lugs Gage.

7. Inspect for flaming bomb and stamp with personal stamp
for lug and lacquer inspection,

FINAL TWSPECTION

l. Visual inspection for stenciling, Data cards, paint,
This is done after Lug Protector is attached so that
bomb can be rolled,

2+ Check Rear and Nose for grease,

3, Check Rear Cap for proper fit,

4., Inspect for personal stamp and bomb stamp, then stamp with
Final Acceptance Stamp.

5. Check Loading of Car,



BOMB MANUFACTURING PROCEDURE

"A" - FCRGING
1. Nicking Billets
2. Heat to forge temperature (2200 deg.) for Upset and Pierce
3. Upset and Pierce
4, Re~heat to forge temperature (2200 deg.) for Draw
5. Draw to finish forge length

"B" - MACHINING BEFORE HEAT TREATMENT

6. Nose centered, Body chucked on outside, mandrel inside
7. Nose turned and cut to length., Chucked inside

"Cc" - SHAPING OF REAR OF BCDY AND NORMALIAING

8. Heat rear of body to forge temperature (2200 dege.) for closing in
9. Close in rear of body
10, Normalized 1500 deg.,
11. Cooled by air blast to 800 deg. in 6 to B minutes
12, Shot blasted

"D ~ MACHINING CPERATIONS

13. Bore nose and thread. Chucked on outside

14, Cut off rear of body and thread, Face inside. Chucked on outside
15, Bethlehem Steel inspection

16. UeS, Army Inspection - Preliminary

"E" - OPERATIONS PREPARATORY TC FINAL INSPECTION

17. ZIugs welded to body. 50 bombs in 8 hours

18, “Stress relieve arsa around welded lug

19, Pull test on lugs

20, Lucquer inside of body

2l. Stamp bomb identification on body

22. Bethlehem Steel inspection

23« U.Se Army inspection (lugs and lacquer)

24, Paint body and stencil nose and body

25, Attach wooden lug protectors

26, (rease threads on nose and rear

27. Assenble metal parts to nose and rear

28, U.S. Army inspection. Final acceptance and final stamp
29. Data cards attached to forward lug

30. Bombs loaded in car and final Government inspection in car



INSPECTION AT MZLT LOADING AND COMPLETE ROUND DIVISION

Read Expenditure Order, study Drawings and Sp801f1catwons, also see that
all the gages needed are available.

Check for the following:

Cleaning shell, grease in threads, foreign material in shell, also condition
of coating on inside of shell, there should be no rust in shell,

Lot number.

See that T.N,T, comples with Spec., when Ammonium Nitrate is used see that
a sample is taken and tested for Noisture Determination.

Lot number of T.N.T.

Pouring temperature of T,N.T. Pour a split shell and check for cavitation,
Conduct water weight test to obtain density.

To see that the booster cavity is drilled to the proper depth.

Threads to see that all excess T.N.T. is rcmoved, also look for cavitation,
Depth of Fuze well cup.

Depth from top of shell to top of rotor cover.

Staking of set screw which holds booster in place.

Fuze assenbly, lot number, staking and tightness. (Fuze must seat tight
against edge of shell).

Condition of paint on shell,

Lot number of cartridge case and condition., Case must not be dented or
dirty.

Lot number of primers, assembly of primers to case must be flush or below
top of case.

"eight of propellent charge, scales and lot number of powder.

When increment loading is used check condition of increments, lot number
of powder when received,

Distance to obterating tube to see that the distance from bottom of shell
to top of tube is in accordance with drawing.
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Assembly of shell to cartridgec cess, edge of certridge casc must seat up
under roteting bend.

Crimping of cartridge case to shell on fixed smmunition.
Semi fixed smmunition is not erimped.

See that 211 rounds ere chember geged 100% by the operstor. Round must
enter gage freely.

Whon Fuze covers ere used, sec thet they sre properly assembled ond seslsad.

Stenciling on side end basc of cartridge ceses, 2lso on shesll to see thet
it complies with drswing.

Stenciling on Fiber contelners to sce if it complies with drawing.
When boxes src uscd, &lso check stenciling on thon.

Identificetion and shipping pletes to sec that the merking complies with
the drewing.

Bundle pecking to see that it complics with drswing.

See thet operstor inserts the date cerds where celled for.
Check Date Cerds., Select Bellistic semple.

Report completed lots.

Assure yourself thet the propor smount of geging and inspection is being
done throughout ths job.

See that 11 work complies with tho ZTxpenditure Order, the drswing =nd
Specificetions.



INSPECTION OF BOMB LOADING

Inspect bomb for condition,

Inside must be properly coated, if nny bare spots arc found they should be
recoated before pouring.

Check pouring temperature of T,H,T.
T.%.T. must comply with Spec.

See that T.N.7. is properly kept broken down between each pour while it is

eile L @

solidifying, this prevents cavitation, A 600 lb, bomb requires approx.
5 pours,

Load a split bomb, rermove the T.N.T., and sectionalize, then Inspect for
cavitation,

Conduct later "eight Test to obtain density.

See that drilled booster cavity is proper depth.

Sec that all excess T.N,T, 1s rcmoved from bomb,

Inspect painting, see that grease is applied to shipping plug.

Inspect stenciling and crating of bombs to see that they comply with drawing.
Report completed lots.

Check Data Cards,

Select Ballistic 3amnle,



PICATINIVY ARSENAL
TENTATIVE DNSTRUCTIONS
INSPECTICN OF METAL COMPQANZNTS

M=20 & 21; M=52 & 53; M-48 & 51; M=54 & 55,
Points of Visual Inspection
Instruction on Cleaning and Cadmium Plating.

Prepared under the direction of the Chief of Ordnance for the use
of Ordnance Inspectors,

Authors: B, Heolley
J

. LynC h

Z.
R.

Officer in Charge: ILt, W. L. Kimball



TENTATIVE INSTRUCTICNS FOR THE
METAL PARTS INSPECTION OF THE FOLLOVING FUZES

M=20 & M=21

Mw52 & M=53

M=54 & M=55

M~48 & M=51

BOOSTZRS

SUPERQUICK P.D. FUZE ) rmonon MORTAR FUZES
TIAY P, D. FUZE ) RENCH M

COMBINATION TIME AND SUPZRQUICK F,D, FUZZS

COMBINATION SUPERQUICK AND DEIAY P, D, FUZE



Important Points of Visual Inspection

Make sure fuze is complete.

Stamping rmust be readable, and has not distorted any dimension or
thread.,

The concentricity of parts that make up the ocutside diameter of the
complete fuze (ecdentricity will cause wind resistance and throw
fuze off balance, if any overlap, it should be from nose end of fuze),

Watch for unevenness of flat on threads, see that last thread is
complete, not damaged.

The location and alignment of cavities (where one part depends upon
the alignment of the other the location of these cavities is of most
importance to the functioning of fuze).

All parts that go to make up complete fuze shall be clean and free of
all burrs.

E. B. Holley



Points of Visual Inspection

Burrs and foreign matter

Shoulders ruined by threading tool
Surfaces ruined by threading tool

Flat Bottom in cavities

Irregular shaped holes

Correct stamping

Proper crimp and staking

Flat on major or minor diameter of threads
Surfaces straight

Surfaces in the bottom of cavities straight
Finishes according to drawing

Proper chamfer or radius

Shkoulders on bottom radius of cavities
Latent defects =~ cracks, pipes, etc,
Plating

Hob thread check overlap



}M20 BOOSTER
BODY

Outside Body Threads:

To insure proper assembly of the booster body in the projectile, these
threads should bé closely checked for size and concentricity with the
axis of the body.

Booster Thread:

As the alignment of the booster cup vith the diameter above this thread
is gaged 100% after being loaded, it is important that this thread and
shoulder be concentric with the axis of the body, Care must be taken
that burrs from first thread do not extend above the bottom surface of
the body. The boltom surface of the body should be straight and of good
finish, as booster pellet bears on.this surface when the booster cup is
assembled to the body. If this surface is convex the booster pellct may
crack, or if it is concave the closing cup may extend into the rotor cavity.

CLOSING CUP HOLE

The inside finish must be kept free of tool marks or scratches. The
concentricity of this holc is important on account of the crimping
operation, The crimping wall of this hole must be concentric with
closing cup hole and correct depth, If the crimping wall is too deep
the closing cup may extend in the rotor cavity and interfere with the
action of the rotor, and if shollow it may extend above the bottom
surface of the body and crack the booster pellet whon it is assembled to
the body.

CENTRIFUGAL PIN LOCK PIN CAVITY

This must cnter the centrifugal pin hole in the center so the lock pin will
assemble with the centrifugel pin., The diameters must be concentric te
insure freedom of action of the lock pin and spring. Depth of the large
disamecter must be such that it will allow the plug to be brought down flush
with the surface, The dimension must be held between the center of body
and center of lock pin hole to insure the locking of the centrifugal »nin
which in turn locks rotor.

CENTRIFUGAL PIN CAVITY

All diamcters must be concentric to insure free movement of the centrif-
ugal pin and spring., It is important that the dimension from the center

of the body to the bottom of this cavity be held to insure locking of rotor
and functioning of the centrifugal pin lock pin, The dimension from the
bottom of centrifugal pin cavity to the bottom of the counter bore must

be held so the centrifugal pin screw will not bind on the centrifugsl pin
lock pin.



BODY PLUG CAVITY

The location of this hole determines the position of the rotor vwhen in
an armed position, Sharp corncrs and diamcters should be maintained
wherc plug seats in cavity for correct crimping.

ROTCR

Have top and bottom surfaccs parallel and make the bottom surfoce flat,
The drawing calls for FF finish on the bottom so the rotor will turn
freely,

The important parts of the profile arc the surfaces next to the stop

pin in both the armed and unarmed pesitions of the rotor., In the unarmed
position the centrifugnsi pin slot must be free to center vith the centrif-
ugal pin without binding. In the 2rmed position the rotor lock pin must
center with the lock pin cavity in the body and not be held out of position
by the surface which bears ngnainst the stop pin. The relative positions

of the pivot pin hole lock pin hole =»nd detonator cavity must be held to
insure proper arming.,

The thickness of the wall at the bottom of detonator cavity must be hold
for proper assembly of the detonntor, The deteonntor cavity must be con-
centric with the flash holc and be free of burrs and tool marks. Care
should be taken in burring not to rcmeve metal nceded for crimping of
detonator cup in rotor. Care should be taken when reaming detonator hole
that bottom does not bulge.

Pivot pin hole must be concentric and straight with the axis of rotor and
have good finish (FF) shown on drawing.

The rotor lock pin and lock pin lock holes must be clean and free of burrs.
The lock pin lock hols must broeak in the center of the lock pin hole,

DETONATOR CUP

The inside diameter, if small, will cause the punch to stick in the cup

or otherwise distort it, thereby sctting up an extremely dangerous condi-
tion in the loading operation. The outside diamcter if too large prcvents
the cup from fitting the loading fixture which mnkes it uscless., The cup
must be absolutely without draw morks, scratches, cuts inside or outside,
The small hole must be concentric with the inside and be frec of bhurrs
which may cut the detonator disc allowing the »nowder to scep out.

The radius on the inside of the bottom of the cup must not cxcecd the
mgximum drawving size. The bottom of the cup must be flat, The open
end of the cup must be flat and without chamfer or radius and must be
free of burrs.



CENTRIFUGAL PIN

For the proper functioning of this pin with the lock pin it is important
that dimension from shoulder to center of lock pin hole be maintained.
This hole should be in the center of the pin to avoid any binding with
the lock pin,

CENTRIFUGAL PIN LOCK PIN

There should be no burrs on either end of this pin.

CENTRIFUGAL PIN SCREWY

The length from the end of screw to the underside of flange is important
because if this is too long it may bind the centrifugal pin lock pin. The
inside diameter must be free of shoulders so spring will not be fouled in
arming of rotor, Check for bulge on inside caused by putting screw driver
slot operation,

BOOSTER CUP

Bottom surface inside and outside should be straight and have the proper
radii. Guard against collet squeeze when threading the cup. Perfect
threads are necessary and no burrs should be left belew last thread as
this will interfere with booster pellet., Check closely for cracks in the
material,

BOOSTER _CLOSING CUP

There must be ne die cuts or draw mapks on either the inside or outside
of the cup. Check the outside diameter especially near the flange. The
dimension under the flange to the bottom of the cup is important as a
long cup may extend into the rotor cavity. The radius on the inside of
the cup must not exceed the maximum dimension shown on drawing for load-
ing reason. The radius under the flange must be held for proper fit with
the crimping wall in the body. The outside diameter of flange must be
concentric with the inside of "the cup., There must be no cracks resulting
from forming the flange angle,

LOCK PIN CLOSING PLUG

Over-all length must be held so the plug will not extend above the bottom
surface of the body. The inside diameter should be concentric with outside
threads and have specified radius to prevent spring from fouling.

ROTOR CAVITY

By the locking of the rotor in the armed ond unarmed position and the
alignment of the detonator cavity in the rotor and the closing cup when
armed, the position of the rotor cavity is determined by the relative
position of the center of the cavity and the center of the body; this
dimension must be held., For following reasons the depth of the rotor
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cavity must be maintained; if this cavity is shallow the rotor may bind
with rotor cover, and if deep, the closing cup may extcnd in this cavity.
The bottom must have good finish (FF) with the specified crown and the
sides should be paralle} with the axis,

PIVOT PIN HOLE

This hole must bé concentric with the rotor cavity and be parallel with the
axis of the body, The diameter of the pivot pin hole must be held within
the drawing tolerance for a press fit of the pin, If this hole is large

it will not stand the jumble and jolt test, and if small the pivot pin

may bend in assembly. The chamfer on the top of the pivot pin hole is for
the removal of any excess plating or burrs which may be found after the
pivot pin is assembled. The pivot pin must not bulge the bottom surface

of the body.

ROTOR STOP PIN CAVITY

The location of the stop pin cavity is important in determining the armed
position of the rotor and should be held according to drawing; the diameter
of stop pin cavity must be held for press fit of stop pin; if diameter is
large pin will drop out in jumble and jolt test, if small, pin will bend
in assembly. The chamfer at top of stop pin cavity is for the easy removal
of any excess plating or burrs which may be found after the stop pin is
assembled, The stop pin cavity must not bulge the bottom surface of the
body.



Rotor Pivot Pin

Outside diameter very important and must be held for press fit in body.
Length of pin with no buwr on end important that it does not interfere
with rotor cover,

Stop Pin Hole

Cutside diameter must be held for press fit and not bend in assembly.
Rotor Cover

Cover must be straight and flash hole concentric with outside diameter,
Rotor Lock Pin and Lock Pin Lock

Length and diameter must be held for the proper assembly in rotor, Care
must be taken that no burr on chamfer on end of these pins to insure free
movement.,

Detonator Disc
Care must be taken as burrs on these discs are dangerous from the loading
standpoint, Heavy disc must be colored on one side for proper assembly

reasons and if made with sharp corner or very small burr, the burr would
be on painted side and not be in the powder chamber of the detonator,

Body Plug

The diameter must be held and free from burrs for proper crimping. These
are the important points of this component.



Assembly M20 Booster Body

Body visually inspected for burrs and any foreign matter. Rotor
Pivot Pin and stop pin inserted, careé must be taiien that pins are not
bent or marred and are securely tight, Gauged 100% for height.

Rotor placed in body, visually inspected for locatlon of safety
slot in relation te Body Centrifugal Pin hole,

Rotor removed and Centrifugal Pin and spring inserted, Centrifugal
Pin Screw screwed in Body.

Chamfer around pivot pin and Stop pin cleaned of any scale or
excess Plating found from pressing Pin in holes,

Centrifugal Pin screw Staked, Centrifugal pin should be tried
for free movement to insure staking has not distorted inside diameter

of Screw,

Non arming test 100% 1500 R P M
Arming test 100% 2000 R P M

Centrifugal lock Pin and spring inserted, closing Plug screwed in Body.
Centrifugal Lock Pin Lock tested for set back 100%.

Closing Plug staked

Body Plug inserted and crimped, care must be taken that Rotor Cavity
diameter is not distorted,

Body must be packed securely that threads will not be damaged during
transportation to loading Plant.



M~54 AND M~55 TIME AND

SUPZRJUICK FUZES

MITAL COMPONINT PARTS

Closing cap

Closing disec

Closing disc washer
Firing pin

Firing pin support
Detonator cup
Detonator disec (,002")
Detonator retainsr
Retainer washer
Detonator cushion
Detonator retaining screw
Set’ screw

Cotter pin

Cotter Tin ring

PLUNGER ASSZEMBLY

Plunger
Plunger sleeve
Shear wires (2)
Dowel pins

-l-

BODY

Upper ring

Vent closing disc

Crimping support vent washer
Graduated ring

Safety disc

Vent closing disc

Crimping support vent washer
Groove cover, onion skin (2)
Fuze cloth washer (2)

Set screw

Primer striker

Primer striker dowel pin
FPrimer

- Interrupter

Interrupter spring

Interrupter closing plug

Tension washer

Body charge disc

Safety disc

Bottom closing scrow

Bottom closing screw disc,
cloth

Bottom closing screw washer

Assembly of Body Ascembly.



CLOSING CAP

The plunger cavity in base of cap must be straight with the axis of
the cap for alignment of the plunger with the inside diameter of the
primer striker. If this cavity is not concentric and threads straight
it may bind plunger and prevent it from striking the primer striker,

The tension washer cavity (shallow cavity at the base of the cap) should
be parallel with the bottom of the cap. Detonator cavity should be
concentric with the plunger cavity and must be concentric with the
firing pin hole. The depth of detonator cavity is very important., If
deep, a dangerous condition is set up by allowing the detonator to come
too closc to the firing pin. Also, the detonator cavity must not be
bell-shaped which would allow the detonator, when assembling the
retainer, to tip the detonator throwing the small hole in the bottom of
the cup out of line with the firing pin hole,.

The position of the locating hole that aligns the plunger assembly with
the cottor pin hole in the cap must be such that the cotter pin can be
assenmbled without binding.

Detonator retainer cavity threads should not chamfer morc than to take
care of burrs extending into the plunger cavity as this throad is
staked in asscmbly.

The striker cavity and firing pin support cavity must be concentric with
the firing pin hole, The crimping wall at thc top of cap should be
concentric to prevent cracking or making a shoulder on outsidec radius in
crimping operation.

Outside surfacce should be good finish, Lower diamctsr of cap must be
. held and concentric so that cap overhangs upper ring when fuze is
assembled,

PLUNGER SIEEVE

A careful inspection must be made on this sleeve. The overall length

to assemble between closing cap and body. Inside diameter must be
concentric with outside diameter to align with inside diamcter of primer
striker when assembled into complete fuze, The dimension from center of
shear wire hole and cotter pin hole to the bottom of the slecve must be
ag specified so that whon the plungor assembly is made and inserted in
the cap with the cotter pin thore will bo no pressure on shear wires, as
if this condition does oxist the shear wirce will partially shear in
jumble and jolt test. Inside diameter must have good finish and bc free
of burrs, resulting from the drilling of shear wire and coticer pin holes,
Any burrs on the inside would hamper the action of plungor.

PLUNGER

Shear wire holes and cotter pin holes must align with these holes in
sleceve, Outside diameter of plunger must be good finish and be free of
burrs around drilled holes, so that the plunger can move freecly in the
sleeve in service,.

DETONATOR RETAINIR

Threads must be made for frece assembly in cap and not too much chamfer
on serew driver end of plug for crimping. The bottom surface must be
straight and have a good finish so in assombly it will not cut and
digtort the detonator cushiomn,

.



FIRING PIN SUFPORT

The overall length is very important as this is one of the contributing
factors controlling the distance the firing pin is held away from the
detonator. Thickness of metal on side wall must be even., No draw

cuts or small shoulder on the top outside radius of the cup should be
allowed, The bottom should be trimmed square and not have any chamfer,

FIRING PIN

Care must be taken that the flat on the end of the firing pin is as
gpecified with no burr. Point must be concentric with the diameter

of pin, Diameter of pin must not taper toward the striker to a smaller
diameter, If this diameter is smaller or the pin has an undercut under
the striker, the firing pin will be weak at this point. If firing pin
is made separate of striker, the outside diameters should be held toward
the min. to take carc of the spreading of the striker when the firing
pin is riveted into the striker.

CLOSING DISC AND WASHER

Thickness and diameter must be held for proper assembly,

SHEAR PIN

Diameter of this pin is very important to withstand the shear wire test
and jumble and jolt test.

DOWEL PIN

Diameter must be held for proper assombly and length held for proper
scatihg of the plunger assembly into the closing cap.

PRIMER STRIKER

The outside diamecter of the flange and body of the strikcer must be
concentric. Thce location of the locating hole in the flange of the
striker in rclation to the firing pin must be as specified, for the
functioning of the firing pin with the primer, The dimension from the
inside of striker to the center of the firing pin is also important for
this same reason. The radius on the firing pin is very important for
the scaling as well as the firing of the primer,

A close chock should be made on the metal, ecspecially the narrow neck
between the firing pin and side wall of the striker. There should be
no cracks or defects in this part of the striker that might cause the
firing pin to break off in scrvics rather than bend over onto the

primer,

There should be no punch burrs or distortion of the outside diameter
of the primer striker as this would cause the primer striker to pull
up out of thc body when the closing cap is assembled and move the
firing pin away from the primer and causg the fuze to fail in scrvico.

BODY

The closing cap threads should not extend down too far on the stem of
the body or they will break into primer hole., Also the small chamfer
on the ond of this thread should bo kept just small enough to rcmove
the burr or this chamfer will lead the drill off when the hole for the
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dowel pin for primer striker is drilled., The location of this hole is
very important so that the striker will locate the firing pin dircctly
over the primer so it will geal primer as well as fire primer, The
dowel pin holec must not bulge into the minor diameter of ths closing
cap threads or it will kecp the cap from asscmbling,

The primer striker cavity must be concentric with the threcads. The
depth and anglc at the bottom of this cavity must be held to insure
correct action of the firing pin and assembly of primer. The primer
cavity should not bulge on the outside of the body. The supcerquick
flash hele through the body should be c¢oncentric with the axis of the
body so that the interrupter will cut off the flash hole when in
unarmed position,

The angle at the bottom of the stem of the body must be held so that the
graduated ring will seat down on the scorcd surface and not hang up on
the angle of the body., The scored surface must be straight and square
with the axis of the stem. This ring seat must have sharp corners
(,005" max,), If not, the ring will ride on this radius and not seat
properly on the flat surface of the body, '

The set screw hole in the stem of the body must be held within limits
since the upper ring is located by this screw and if the screw is too
high it will foul the assembly of the closing cap.

Both diameters of the interrupter cavity must have a good finish and be
concentric for free movement of the interrupter. The interrupter cavity
retainer threads must be straight with the interrupter cavity to pre-
vent the spring from slipping to one side of the cavity and fouling which
.would prevent the arming of the fuze,

Pellet hole depth and diameter must be held, If large, will cause
battering of pellet and if small, the graduated ring will seat on
pellet and smash it.

Whereas the burning time of the fuze determines the acceptability of
the completed fuze, and the setting slot in relation to the set line
determines the time setting, it is very important that a careful
inspection be made for position of these pointg,

The flash hole leading from the pellet hole to the bottom closing screw
cavity ghould break into the pellet hole,

Qutside surface of the body should have a good finish and stamping and
set linec be legible,

The body closing screw cavity must be straight across the bottom with
no shoulders at the bottom so that the closing screw can make up flush
or below the surface of the bottom of the body, The closing screw
threads must be concentric with the axis of the body., The flash hole
from the body must bresk into the center of the closing screw cavity

so that the flash can pass through the closing screw into the booster.
Therc should be very little chumfer on the closing screw threads, since
this metal is necded in staking the closing screw to the body.

Booster threads must be in line with the axis of the body, so booster
and complaoted fuze will properly assemble into the projectile. The
dinmiension from the bottom facc to the booster shoulder must be held
within limits so that the fuze screws down to the rotor cover of booster
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rather than make up on the shoulder of the fuze., The dimension from
the bottom face of the body to the shoulder that makes up on the pro-
Jjectile must be held within limits so that therc will not be too much
of a gap between the fuze and booster when assembled into the
projectile, This would be caused by the shoulder making up on the
projectile before the end of tho fuze rcaches down far enough into
the booster.

The shoulder which makes up on projectile and booster threcads must be
concentric for fuze to assomble in line with the axis of projectilc and
seat all around. The shoulder should overhang the projectile evenly

360°,

INTZRRUPTER

The interrupteor must have a good finish so that it will work freely

in the interrupter cavity. The large diamecter and small diameter must
be concentric so that interrupter will not bind and fail to go into
armed position. The sgpring seat in the interrupter must be concentric
with the axis of the interruptor so that the spring will line up
straight and not bind the interrupter to onc side, The small hole in
the bottom end of the intorrupter must be held to balance the weight of
the interrupter and insurc its arming,

INTERRUPTER CLOSING PLUC

The threads must be concentric with the axis of the plug so that the
plug does not screw in to one side and bind the spring to one gide and
prevent its arming. This plug must be held to length 30 that it does
not extend too far into the interrupter cavity and keep interrupter from
clearing flash hole, The bottom face must be straight so that the
spring will not walk to one side when the plug is assembled,

BOTTOM CLOSING SCREW

Bottom of powder cavity must be straight. The inside diameter must be
concentric to meet the flash hols from the body. No burrs should be in
powder holes or groove. There should be no burrs on c¢rimping shoulder
or on crimping wall so that bottom closing screw disc will not cut or
tear cloth disc when crimped in placce. The threads must be concentric
with the axis to insure closing screw fitting up against bottom of
cavity in body, and not extend from thc end of the body. Wrench holes
must not bulge minor diameter of the threads. Overall longth must be
held to limits so that sercw will make up flush or below the bottom
surface of the fuze,

BOTTOM CLOSING SCRZW DISC

Diameter must be held so that washer asscmbles into screw. There should
be no burrs that might cut cloth washer when assembled..

All cloth and paper discs must be held to limits of diameter and not
be cut or torn in any way, since they seal the fuzo against moisturec.

ASSTMBLY OF BODY ASSILBLY M-54.

he body is inspected visually for burrs in the interrupter cavity,

flash hols and for dirt in any of the cavities, - The intorrupter is
inserted into the body and the interrupter spring asscmbled and the
retaincr screwed in placc and staked., Tho body is then tested for
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arming and non-arming at the specificed speeds, The body then goecs

to the loading plant where it is tested for arming and non-arming 100%,
The arming test is always given bofore the non-arming tost to insure
the fuzcs being in the unarmed position when they go out of the loading
plant. This procedure should always be followed in thoe arming test.

All arming tests should be conducted after the interrupter is staked in
80 that it will arm, even after the distortion of the metal by the
staking operation. In some shops thc arming test is conducted both
before and after arming to eliminate the added expense and dsstruction
of material from tearing the body down after it has been staked. The
final acceptance test must always be conducted after staking.

M-54 TIME RINGS

Upper ring:
lst operation: Ream inside diamecter and facc small diameter of ring.

Inspection: Ring must clean up inside and be a clcan round hole., Facc
must have good finish, straight and be squarc with axis of the ring.
Inside should be concentric with outside of ring.

2nd operation: Face large dismeter and form angle.

Inspection: Ring should be parallel, straight and good finish., Outside
angle must have good finish with specified angle and be concentric with
inside.

3rd operation: DBroach sct-screw slot in ring.

Inspection: Slot must be straight with axis of ring, Width of slot voery
important for powder groove operation; locates from this slot. Depth
must bc held for wall thickness betweon slot and powder groove,

4th operation: Routing of powder groove,

Inspection: Powder groove must be concontric with inside of ring. Thick-
ness of metal from bottom of groove to face of ring must be held,
Diamcter of powder groove and the width of the groove are very important
and must be held in order that they conform with fixture used in loading
department, The distancce betwcen the cnds of tho groove must be hold,

A careful inspection of all operations is necessary as the loading of the
rings depends greatly on their corrcctness. Also, the Metal Componcnts
operations tie up with the loadifg opcraticns and if not correct, the
final test, such as burning time, will be such that it will not meet the
required limits, »

Graduated rings
lat operation: Turning up of outside diamotocr,

Inspection: Care that not too much netal be removed as thisg straight
surface must clean up on angle-forming operation.

2nd opcration: Reaming and straightening of expansion cavity and inside
diameter, small angle adjacent to expansion cavity.
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Inspection: Diametcrs must be within tolerances, Expansion cavity
with radius not too deep.

CAUTION: If expansion cavity is too decoep on this operation when upper
ring scat,on small diameter side of ring, is made, web of ring will be
thin, This web should be parallel. Angle adjaccnt to inside cavity
must clcan up on facing opcration,

rd O'DGI’atiOl’l; Facing of ring u or scat counter-bored outside an@;le
P (] gl p ]
fO..':(.l('}d.

Inspection: Ring should be parallel, wob of oveon thickness, inside
diamcters and upper ring scat concentric with outside diamcter. Angle
and good finish on outside must be held., Diametors and thickness of
ring must bo held,

CAUTICN: Even thickness of web for refacing operation. Inside
diametors rust mect loading fixturcs properly. IZven dopth of upper ring
seat for the proper scoting of upper ring and to make a gas-tight scal
between upper and lower rings. Angle important for gradusting operation.
Good finish nocessary for graduations or letters to be legible.

4th operation: Drilling of locating holcs.
Inspection: The correct location, depth and diamcter.

CAUTION: Much depends upon the accuracy of the location of thesc holes,
as graduating, drilling of pellct and vent holes, and the routing of
powder groove operations are located from these holes.

5th operation: Stamping of graduations and numerals.

Inspection: ILetters and figurcs must be legible and in correct location,
There should be little or no distortion of the inside dianmcter by the
graduating operation. Tho inside diameter is reamed befors finishing

in loading to insure propor diameter,

6th operation: Routing of powder groove,

Inspection: Concentricity of groove and outside diamecter, thickness of
mctal between bottom of groove and face of ring., Diamster and width of
powdor groove, distance between onds of powder groove, dimension from
locating hole to end of powder groove, no radius of groove on facc of
ring.

CAUTICN: To properly fit the loading fixturcs and mect the requircments
these points must be givon a thorough and complete inspection. At the
starting point in the routing of the groove it is nccessary that thoe
tool bo relioved, thersby cleaning the tool. If this is not watched tho
tool may pick up turnings and cut the groove decper at this point than
over the rest of the groove or make tho groove wider at this point or
cut a decpor radius on the faco of the ring that will not clean up in
facing oporation. This will cause a soft spot or spots in the groove
when the powder is presscd in or make ragged cdges of powder on inside
and outsgide of groove. Thesc soft spots causc wide variation in the
burning timec of the ring.



Tth operation: Cut fuze-setter slot,

Inspection: Correct location, depth and width., Slot must have sharp
corners with onc side of slot having specificd angle,

CAUTION: The correct location of this slot in rclation to graduations
very important.

8th operation: Milling of flat surfacc adjacont to fuzc-setter slot.

Inspcetion: Specified dimension from bottom of groove to surface, soe
that milling of flat has not produccd burr in groove.

During all opcrations a carcful inspection should bc made for cracks
in the metal., Cracks in the metal result in damaged rings when they
arc subjected to the loading pressurc and make them unfit for further

USCe



THE INGCEECTION OF TEE MAS & M51
POINT DETOIMATING DELAY AND SUFIRGUICK FUZE

Before the manufacture of the component parts cen be started, the
inspector must carefully rsad the specifications pertaining tc the
material used. &ll chemical and physical tests must be applied and
approved as required. All cadmium plated parts (samples) must be
subjected to the salt spray test as called for in the specificalions
of metal parts for this fuze.

As the preccess of manufacture progresses the inspector should
carefully watcli for latent defects that could not be dctected before
machining. Theee hidden defects such as pipes, cracks, etc., might
not be discovered until the machinins of the piece was well under way.
In case this occurs, carc should be used to sort out and discard all
pieces made from the defective stock.

nlv—



LIST OF PARTS I M~/& FUZZ

Head Plunger Body

Clesing Disc Plungoer Support
Closing Disc Washer >lunger Support Spring
Striker Reley Washer (Cork)
Firing Pin Relay Cup

Firing Pin Support Delay Ilewent
Detonator Delay Zlement Washe
Detonator Disc Primer Housing
Detonator Retainer ) Primer Cover

Detonator Cushion (Cork) Primer Disc

Retainer Washer Baffle

Dotonator Retaining Screw Flug

Tube Centrifuzal Pin

Ozive Contrifugal Pin Spring
Body - Centrifugal Pin Sprinsg Retainer
Interrupter Plungor Head
. Interrunter Spring Delay Firing Pin
Spring Cup Lousing

Setting Sleave Closing Scraw

Tension lizns Closing Scrow Dise
Setting Slecve Retaiper Plunger Housing Lock Pin
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SFRIIIGS

The wire used in the manufacture of springcs 1s music wirs WD 1085,
This wirc must mect all chamical and physical tests specified in contract
. dravings and spocifications, The diamcter of tho wire nwust bo sas2d
before windinz., The number of coils, and the number of active coils,
overall length, froe height, and compressed lungth with requirced load
applicd must be corrnct aftir secasoning and plating, Outside diamcter
and direction of windin~ are very important in order that thorce be no
binding or distortion aftcr asscmbly.

)
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The springs should have closcd ¢nds at right angles to axis whor
specifizd on tho drawing. This is nocessary to make springs bear
properly cn both cunds,

“While the safety and the corrcct functioning of the fuze derponds

catly on thz correct action of the springs, it is vitally importaat
that they meet all specified requirements, and arc inspected 100% bofore
assomhly. After assembly the interrupter spring and the centrifugal pin
springs arz again inspected 100% on ths arming-non-arming machinc,

FIRING PINS

After physical and chomical tosts have boon comploted and found to
meet all roguirencnts according to the drawinges and specifications the
crial is thon satisrTactory for manufacturs.

ainst tapsr. I

The diamster of the pin must be gaged to guard agai
s¢ a weakness in

the diamctor taporod toward the striker it would caug
the pin.

The overall length of tho pin is ~maged 100%. A long pin will
extend too closc to the dotonator in asscmbly which is extremcly danger-
ous. Should the pin b2 short, there i3 a possibility that it will not
fire primer or dotonator as tho cass may be,

The point of the pin is extromely imnortant and must be ganed to
insure the diametor across theo flat of th» point and thet therc arec no
burrs on either thc point or the-angle. The noint must be concentric
with tho diameter of the »in. Tuis flut must be maintained in order
to crecate friction when the firing pin comes in contact with the
dotonator chargc.



H7AD

1 Closing Disc

2 Closing Disc ‘lasher
3 Firing Pin

L Firing Fin Striker

5 Firing Pin Support

6 Detonator Cushion

7 Detonator Cup

& Detonator Disc

9 Detonator Retainer

0 Detouator Retaining Screw
1 Retainer ‘asher

HEZAD

The overall lensth must be held in order that the proper distance
be maintained between the point of firing pin and detonator. In the
event of the head being short the firing pin would extend too clcse to
the detonator which would be a dangerous condition during dS>emFly.
If long, a condition would result in which the firing pin might not
reach the detonator, alsc it would contribute to the overall leagth of
the completed fuze which is gaged 10G% for maximum length after the fuze
is completed., The crimpin~ wall and shoulders must be concentric with
the outside dismeter., A thin wall or an eccentric wall will crrnck on the
erimping oporation., A heavy wall when rolled will make a shouldar on the
outside surfacc which will bz detrimentnl to the flight ol the projectile,
For proper alignment of firing pin with dectonator it is neccssary that
striker cavity and Tiring nin sunport counterbore be concentric with the
firing pin hole, In order to maintain the propor distance betwoon Tiring
pin and dectonator it is essential that the specified depths be nmointained.
For proper functionine of the firiny pin it is nccessary that the
detonﬁtor cavity be concentric with the firing pin hole and of the proper
depth. Care rust b2 takor th tho chamforing of the detonator retaining
cuv1ty threads. To hold the proper aligmmeant and longth of the completed
fuze, it is noesssary that the depth and concontricity of the tubc cavity
threcad be maintainzd. The =3 dicsmeter of the hi:ad must overhang the
ogive, It is sugrostod that this dianster be held withia plus or minus
002" of th:z mean dimcnsion. This will aid in maintaining the proper
dimonsion ceross nose ond of head. Tho ogive scat diamstor must be held
for proper aliznmcnt of head with ogive. The location of the wronch and
staking hols must be held in erdsr thet thoy f£it the staking fixturce in
the loading department.

1.) CLO3DG DISC
To make a proper crimp the disc must be of propor diamcter and
thicimess.

2.) CLOSING DISC WASHAR

Sharp burrs on the outside diametor of the washor may cut tho
disc and allow moisturc and fordlgn particles to enter the cavitics of
the hoad., This wvasher must be held to the correct dimonsion in ordor
that an eoffcctive crimp may be madoe,.

3.) FIRING PIN
The firing pin information has been covered on page 3.

o






Tentative Imstructions for Inspection

M 48 FUZE
Points to check while inspocting

Body
Interruptor
Sprins Cup
Setting Sleeve
Spring

Slcove Retainer
T .:zion Spring

Body

The diamcter across tho top whore the max. only is shown on the
drawring should be held to insurce o clecrascs betwoen body and Ogilve,
Ths tubc cavity nust be concantric and gtraight with the axis of the
body for the proper alignnoent of the complete fuzo. The Ogive son
ig very important as to angle, diamctcr and concoentricity. The aligne-
ment of the completed fuze greatly dopende on the accuracy of thogo
points. The ocutside diamctsrs of tho body flange must be held within
the drawing tolorances to insurs the propor ovorhang in mating of body
to the Ogive and the vedy to the projoetile. Tho surface of flange must
be snooth finish and corrzet angle to insurs proper stamping The sur-
face undsr the lorpge diameter of the body Tlange must be straight for
propcr gcating and staking to the projectile. The dimension from this
surf.c- %~ the bottom of th: body is sopged 100% in tho loading departmon
ag this is a factor iu ths cloarance betwoen the bottom of boostor cup
ard tae bottom of the ecavity in the prejoetils, The diamcter of the
adjreont shouldor nmust be of specificd dimcnesicon to avoid any intorfercncc
wizlh the minor diamctor of thronds in the projocetile.  Tho distance from
this shouldor to the botton of the fuze should be hold beeause tho bottom

z tho» rotor cover of the boostir. The undorcut
on cither sidc of the outsidc body thrcad should clear the ninor diamcter
of the thread., The body thrond muszt bo concuatric and straight with the
axis of the body. The closing screow threads must be concentric and
straisht so tho inside dizmetor of the closing scrow will align with the
plungor cavity. If those two diamotors do not align the plunger asscmbly
will bind. There should not be too nmuch chamfor on this thread as it is
staked. cpth of the closing scrow =znd plunser cavity are very inportant.
If shallow the plunger support moy bind the centrifugal pins and not permit
proper functioning and it will also bring firing pin closer to primcr.
Check for burrs or shoulders in cither cavity beforce gaging, also sec that
propsr radius is maintained at bottom of plunger cavity. Check wronch
glote to make surc thoy do not distort projeetils scat. The interrupter
holc nust have good finish (FF) and the propsr radius in the bottom so
the gage will zive the correet dopth. The sctting sleeve cavity
rust have a good finish (FF) for tho freg nmovement of tha sotting sloevc,.
The cecontricity betwesn the sstbing slecve cavity and tho interrupter
cavity rust be ag specificd to insurc the propor action of the intoerruptor
for cithor the delay or suporqguick setting of the fuze., The rovoilnor scrow
threads must be concontric with tho sctting slocve cavity so th:re will bo
no binding botwoen tho rotainer and the slecve., The flash holos should be
gtraight with thc axis of the body.

b



INTZIRRUPTER

The interrupter rnust bs free from burrs on the end causced by the parting
tool and the diametcer should havse the finish specified on the draving.
It should also have the correct radius on each end. The length of the
interrupter must be maintained; if long, it might affect the action of
the setting slecve.

DITERRUP TG SPRIG
Sec parsgraph on springs.

SPFRINIG CUP

The bottom of tlie spring cup nmust be straight and free of burrs. The
spring cavity must be concentric with the side walls, and the finish

such that thers wiil be no binding in the setting slceve as its function-
ing depends on centrifugal force.

SZTTLIG SLEIVE

As theg setting slecve governs the path of motion of the spring cup, it is
very important that the width, dzpth and concentricity of the slot be
held in accordance with the drawing. It is also important that the finish .
of the slot shall be FF and frec of burrs. The spring rcecess must be of
proper dopth and have the proper radius to ingure the proper fuwetioning
of the intorrupter spring. As the sotting of the fuze is controlled by
the scrow driver slot in the end of ths sztting slecve, it is very
important that this slot bs proporly locatad,

TEMNSION SPRING _
This spring must be frec of burrs and in accordance with the drawing,

SETTIG SIZEVE RITADTR
The throads on the ratainsry must b conesntric with the large inside
diameter., The donth of lawze inside countervore must bo maintained for
the proper tonsion on the slecosve, The overall length must be
held as the rotaincr must shou‘ a7 and not cxtond outsgide the
surface of the body and in with inzide of Ogive. This is also
important for thoe staking

BODY ASSEIRLY

Visual inspcction of interior cavity for burrs and foreign mattcer, Inscortd
interruptor; spring cup; spring; sctting slueve tonsion ring; finger
action for tonsion of spring-sctting slseove reteiner scrowed in placo,

Floced in aring machine (2000 R.P.M. ) in non-arming (1500 R.P.WJ. ).

Staked with double staking teol so as not to pinch sctting sleove, Again
run through arming machinc to insurc freco movencent of sctting sloo

The arming 1s both of the Supcr-Quick and Delay positions, to dotermine
the action of the slewve

Cpzsrator trics with finger action to determine if spring is freo and
dowmn in place.



PLUNGER ASSIMBLY

Plunger Body

Plunger Support
Flunger Support Spring
Plunger Head

Plunger Housing

Delay Firing Pin
Relay Cup

Relay Cup Disc

Relay Washer

Relay Cushion

Delay Holder

Baffle

Delay Washer

Primer Housing

Primer Disc

Primer Cover

Plug

Centrifugal Pins
Centrifugal Fin Springs

Centrifugal Pin Spring Retainers

Lock Pin
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PLUNGER 30DV

As the plunger ascenbly and its free movement in the fuze nel
diameters impertant, thsey must come within the specified toles
align the firing pin with the primer it is important that the hezd cavit
and the slots (different widths) in ths body, be concentric and in correct
location. The plunger support cavity must be concantric and free of hurrs
to avoid binding in assembly. The specified depth of counterbore nnd
plunger support cavity must be maintained, as these depths govern the
working of the firing pin with the primer; (deep counterbore will allow

Tiring pin to travel closer to primer when gaging compressed hsight of
plunger assemblyj. Bottom corners of guide slots mush be sharp and fre
of burrs. The centrifugal pin cavitiss must be of specified depth, have
fine finish (FF) and 2¢& Ifree of burrs as the gat'eby and arminy of fuze
depend greetly on these peints., The concentricity betwsen dclay and
relay cavitics nust bs held for ascembly of the delay clement. Sharp
corners in bottom of delay caviity (as noted on draving) must bz hnld for
scalingz. The dopths are important for the asgssembly of the complote dela
train., Carc must be taken in drilling flash hole that the &rill does not
ruin the shoulder in delay cavity.

the outside
N0, Wo

PITNGTR SUPPORT
The plunger sugpport boing one of the safcety factors of ths fuze I 1“L b

held %o closc dimonsions. The ovorall length must be mainvained to 1old

¢ firing pin gway from the primer wh ageenbled, and under no conditicn
can this length bs less than the nin. ngth shown on the drevins., 'The
ends must be square with the axis, Th’ flash hole free of burrs.

PLUNGER [TZAD

The concentricity of the plunger support cavity with the outside diameter
and the location of the ears are 1wnqrtant; ”hlu combined with !
location of the Tiring pin bhole make it difficult to manufacture
a close insrpection is required to insure ite correctnass. Cars rugt bo
taken when udD ing firing »in hole bhat the tap does not ruin flat bLottom
or shoulder thersby allc : 1 to extend veyond the niax., dimension
of assembled piece, A close Ir should L2 madc after assenbly and stakx-
ing of firing pin to sec that in plun~ser support cavitcy,.
Note: The sars are i f ¢ firing pin Lole must be
drlllea on the siﬁo having Surilacces must be straisht and

paralliel,

these as

\;4»—

FIRDIG PIN
See paragraph on

L

PFal s
firing pirs.

PLUNGIR HOUSLIG
4 ¢lose chock rust be mads of
are no burrs, and the cvenness or

q ﬂnd that thore

PLUNGIR SUPPORT SPRID
See paragraph on sprlngs.

AINTRIFUCGAL FPIN3
It is of importance that finish is in accordance with drawing (7F) and

that there are no shoulders or ftestes on bobtom of pin,




CENTRIFUCGAL PIN SPRINGS
See paragraph on sprinsu,

CEN'TRIFUGAL FIN SFRING RETAILITER

Inside diameter must be held snd free of burrs so centrifugal nin will
not foul on the arming of the fuze. Outside .diameter must be held for
proper fit in plunger body.

RELAY CUP
Overall length must be maintained and free of burrs. The ingide and
ocutside diamcter important to meet loading requirements.,

DELAY HOLDER

The correct &cptk and finish of the dzslay is important, as the dspth
nust be held Lo mest loading rﬂquwr ements, and the finish of this cavity
must algo be free of tool marks and shoulders in order to eliminate danger
in loading., The concontricity of these holes ig important co that the
shoulder doeg not cut off the baffle groove., The depth and width of the
slot on the bottom of delay must be held as specified on the drawving as
this slot governs the amount of Fflash from delay. The overall longth is
important because it is a factor in determining the distance between
primer and firing pin. Sharp cornors must be lLeld for sealing.

BAFFLE

The diamcters of bafilie are very important,
holder (press fit). The groove must be corr
through this groove the flash is delivercd T

it ﬂust asscmble in delay
ect and free of burrs as
rom Drimor to delay.

DELIAY WASFIR
Maintain diameters and overall thickness to ingure its assembly in the

ez

delay train cavity., Surfaces must be flat, parallel and frec of burrs,

PRIVER HOUSING

Surfaces must be parallel and straight, and with good finish. The powder
cavity must have sharp corncrs, It is suggested the overull thicknesszs be

held near the maximum dimension and denth of cavity near the minimum
dimension; this will insurs propsr dlmun81ons after burring. The two
flash holes must be on a cl to fit loading fixturc,

PRIVER COVIR AND DISC
Thickness and diamcter important for proper assonbly and functioning

of firing pin and must be free of burrs,

PLOG
T he plug must have good finish (FF) across bottom surface to insure no
ol

istortion of primer cover in assombly. The firing pin hole must be
concentric with outsids threads and proper angle held vo -insurs the
functioning of firing pin with the primer.

CLOSING SCREW

As the functioning of the plunger assembly largely depends upon the
correctuess of the closing serew, it is important that the concontricity
and all dimensions be held., It must be frcu of burrs. Wrench holes must
not distort minor dismetcr of outside threads, thore must not be any
burrs on thc outside thread and the chamfer must not be too great as this
thread is staked. Thore nust not be any burre on the inside of the crimp-

5

ing wall as this will cut the closing screw disc.
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CGIVE

The bottam edzge of the Ogive must be squarc with the axis and have proper
bevel for seating on the body. The upper edge must also be square with
the axis. Care must be taken when facing bottom of Ogive that the dimen=-
sion from the bottom of Ogive that the dimension from the bottom of Ogive
and bottom ¢f lozabting luss are maintained.

The setting screw hole and the lugs on inside must be in proper relation
to each other, and the hole must be the correct distance from the bottom
of the (give., Check the stamping at the szetting sleeve hole to make sure
that it is legible and has not distorted the Ogive., Check the inside
diameter of the small end of Cgive to insure its proper assembly to the
head.

TUSHE

Threads on both ends must be concentric with each cothor for proper
alignment., The flash hole should be concentric with the thireads, free of
burrs, T he flash hole of tube must be clowsely inspected for plaiing.

M-51 FUZ=

PLUNGER BODY

As the M~51 and M-48 fuze are the =ame with but a few excepitions, the
differences will only be discussed in this paper. However, the depth

of plunger hsad being different, it again becomes importent that this
dimension be held in crdsr that the lock check wasgher may be assenbled in
plunger body in order to maintain the proper relation of firing nin with
primer. The locking deviec slot in pluager body must be in canter of body.
The depth of this slot must be held; if this =lot is too deep it is
possible for the centrifugal pins to be forced out of their normal position
into the slot. The pivod lock pin hole must be parallel with' the centri-

fugal pin cavities for the Trec movement of the centrifugal plunser pin lock

LOCE-CHECK WASHER

Hole the alignment of the two holes with the ear on the firing pin side and
lock=~check on opposite side asz this determinez the alignment of Lhe firing
pin with the primer. The length of the lock-check-stop determines the
position of the lock when the Tuze iz in an armed position.

FLUG
The only difference in this plug and the plug in the M-48 is the thickmess.

CENTRIFUGAL PIUNGER PIN LOCK

As the lock must swing freely in the plunger body it is necegssary that all
dimensions be held and the lock be frezs of az2ll burrs.

PLATED PARTS

Whenever plating is calied for, special atbtention should be ziveon amsll
holes and insgide diameters that may be difficult to plate. The inspector
should carefully read the specifications on the salt spray toest and sece
that these requirements are met., It is suggested that whsre thore is
difficulty in determining the proper plating that a sample be cut open;
in order to satisfy himself as to the quality of the plating.

Ll



BLEMENTS COF CADMIUL, PLATING
(Non-Technical)

V. C. Allison

There are two general classes or types of metallic protective coatings.

The first class of metallic coating protects the plated metal by its
blanket action of execluding corrosive materials from contact with the pro-
tected metal. Nickel and chromium are examples of this class; the presence
of a pin-hole in these coatings will result in a spot of corrosion on the
metal underneath. The specification for nickel plating in industry permits
only 6 pin-hcles per square foot of coating and these are so small that they
mist be determined by their chemical =ffects, using a reaction of the blue-
print type.

The second class of protective metallic coatings protects the plated
metal not only by their blanket effect in excluding corrosive matesrials,
but also by going into sclution, or corroding, more casily than the protected
metal, Therefore, the prescnce of a pin-hole in a coating of this type does
not result in corrosion of the metal underncath until the diameter of the
pin-hole excceds a certain limit. Z2inc and cadmium are examples of this
class of metallic protective coatings which are callcd "anodie" protectors
because their protective action is largely clectro-chemical in character.

Zinc is a somewhat botter anodic motallic coating than cadmium, as it.
will tolerate a pin-hole of larger diamcter than a cadmium costing without
permitting corrosion on the underlying metal. Zinc, however, except in
somewhat rare instances whore a film of zine oxychlorids gquickly forms, is
not very resistant to salt water spray. Cadmium, on ths othcr hand, resists
salt water spray quite well but is casily attacked by substances containing
sulphur, For these reasons cadmium is not uscd so much inland where the
air is contaminated with sulphur gases resulting from the industrial burning
of fuels, and zinc is not uscd so much along the scaboard wherc there is
salt water spray in the air,

In military cadmium plating, such as is donc at this Arsenal, tho primary
objeet is quuality of the protective coating, while in commercial plating
the aim is to produce a coating which will last only long cnough to get the
plated article into the hands of the customcer., TFor this reoson production
efficiency, or output efficicncy, will not be discussed hore, but emphasis
will be put on the production of a cadmium coating that will protect for
many years, ocutput efficicney being considered as a ninor factor only.

Yhen a metal is dissolved in an acid, a sclt is formed consisting of the
metallic atom (cadmium atom) connceted to the acid atom (eyanide atom),
When this eacdmium salt is diesolved in water the two atoms tend to split
apart and form a cadmium atom carrying a charge of positive electricity .
and a cyanide atom carrying a negative cloetric charge. These choreed atoms
are called ions because they are free to wander in the solution and in



classical antiquity the Ionic Grecks werc noted for being great wanderers,
not content to settle down in one place.

In the clectro-plating proccss the cadmium salt is dissolved in water
{in actual practico the cadmium salt used is the oxide and this is dissolved
in a solution of sodium cyanide to form the soluble double sodium-cadmium
ecyanide; this is done becausc of the prohibitive cost of cadmium cyanide
and the fact thnt freeo sodium cycnide is required in the plcting bath) to
form the plating solution and this results in the formation of cadmium ions
and cyanide ions. When an ¢lectric current is passed through this plating
solution it greatly increasecs the number of both kinds of ions, cadmium and
cyanide, prescant in the sclution and tho voltage drives the cadmium ions
over to the cathode (the picce being plated) wherc the positive electric
charge carried by the cadmiunm ion is neutralized and the cadmium cztom is
deposited to form the pluted coating. The veltuge also forces the cyanide
ion over to the cadmium anode whore it dissolves morc metallic cadmium to
form more soluble cadmium salt znd this tends to riaintain the concentration
of the cadmium salt constant in the plating bath. Theorcetically, then,
when the cadmium anode is used no additional cadmium s21t would have to be
added to the pleting bath as long as the cadmiunm cnode lasted. Actually,
on account of loss of plating solution adhering to the plated plece when
it is removed from the plating bath (known as "dragout") and other small
losses, the concentration must be maintained by the occasional adéition of
small quantitics of cadmium salt. When a steel anode is used in the cadmium
plating bath, however, all the cadmium plated out is at the sxpense of the
cadmium szlt concentration of the plating bath.

If the piece being plated is o flat plate ploced crosswise in the
plating bath so that all parts of the surface of the plate are at about
equal distence from the anode, then plating is a very simple operation. In
actual practicc, however, cspoclally at this Arscncl, thoe piece being plated
is of an irregular shape and this cuouses difficultics. Tor oxample,
consider a cup-shapsd plece with the codge or rim of the cup facing the anode,
Here the cadmium ions driven by tho voltage will reach the rim of the cup
flrst and stop there, thus depogiting very little cadmium on the bottom and
sides of the cup. This difficulty is overcome by increasing the "throwing
power" of the plating bath sgo theat it will "throw" morc of the cadmium ions
on back past thc rim to the sides end bottom of the cup. This is done by so
aljusting the plating bath that there are not enough cadmium ions to carry
all the current, so the current splits some of the water into gaseous oxygen
and hydrogen to supply current-carrying ions. The hydrogen ion also carries
a positive electric charge so it also gocs to the picce being plated and
forns & gascous blanket on the rim of the eup, thus foreing the cadmium
ions to go on past th: rin and deposit on the sides and bottom of the cup.,.
The way in which the concentration of cadmium ions is reduced is by adding
so mach sodium cyanide to the bath that the cadmium ions are widely scattered,

It is %o provicde a cadmiun plating bath of maximmum "throwing power"
that the concentration of free sodium cyanide is maintained so high ot this
Arsenal, for some of the piecces plated here are so Ceoeply eup-shaped thet,
in additicn to a plating bath of maximum "throwing power", o stick znode
projecting inside the cup 1is used to insure a good cadmium coating at the
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"bottom of the cup.

The protective motal coatings are all crystalline and the smaller the
volds between them and therefore the more protoctive the coating. 1In
general, the smaller the crystals the brighter the deposit and the operatin
confitions of the plating bath are so odjustéd that a bright coating is
deposited on the metal to bs protected.

If the plating process is "forced" too much to securs a groater ocutput
efficiency, a condition not often encountered at this Arscnal, the cadmium
ions arrive so rapidly on the plating pilece that the cadmium metal builds
up in lerge crystals which form a dark deposit. This is known as "burning"
end, on account of the tendeney of the cacdmium ions to first plate out at the
edges nearest the anode, appears at the projecting edges and points of the
piece being plated, while the rost of the deposit remains bright. The
remecly, of course, is not to "force" the plating bath so hard.

There 1s another condition whiech causes the fermation of a dark deposit,
but this dark doposit is uniform over the surface of the plated piece and
not confined to the edges and points. In a plating bath the operating range
of elaectric currcnt and voltage is adjusted to thz bath composition and
when this adjustment is 2disturbed, it must be corrected. ‘Yhen the deposit
Cfarkens all eover when cyanide is added to the plating bath, it will probably
be roticed that the voltage drop across the bath also rapidly fecreases at
the same time. If so, the working range of the bath should be changed so
that the voltage drcp across the bath decreases only very slowly on addition
of cyanide, for this is the operating condition which produccs a uniform
and gool cdeposit, and which requires a considerable excess of cyanide,

The method of destroying or rendering harmless spent plating solutions
of this poiscncus type, and contaminateld rinse waters from this source,
is to add ferrous sulphate which, in the presence ¢of sulphuric acid and the
oxygen of the air, coanverts the very soluble poisoncus sodium and cadmium
cyanides into the very insoluble ferriferrocyanide cr "Prussian Blue',
Such an insoluble material, even though it ccrntains cyanide radicles, can
not be pdscncus. The destroying reaction procecls nost rapidly when there
is no alkalinity present and tils is recognized by the addition of 1 ounce
of commercinl sulphuric acid to each gallon of plating sclution to neutralize
the alkalinity known to be present in the solution. In the past the aecid has
not been adced to the rinsc water when it was treatcd with the ferrous sulphate
on account of its small amount of alkalinity. However, instances may occur
cccasionally when an unusuel amount of alkaline rinse water is run into the
destruction tank and the destroying recaction therefore goes very slcwly.
For this reascn the solution fto be destreyed sheuld probably always be acid
to test paper (Litmus) before the ferrous sulphate is added; an oxcess of acid
is to be avoidel becausc of the production of the poigonous cyaznide gases,
More efficient use of the forrous sulphate could be obtained, providing it
is rot too much trouble, by first dissolving it in a ten or fifteen gallon tub
or crock and then adding this ferrcus sulphate sclution to the slightly acid
plating solution or rinse water to be destroyed,



In a recent duPont monual on bright zinc plating appears the following:

"Anticotes For Cyanide"

Always hzove on hand o liter of a 1 percent sclution of sodium
thicsulphate and a carton of amyl nitrite pearls.
Directions For Treatment.

1.
2'
3

Haove the patient inhale the centent of ar amyl nitritc pearl,
Cause vemiting by giving soap water or mustard water,

Give 500 cc. scdiuim thiocsulphate scluticn by mouth.

Repeat the above progelure every 15 minutes. If nscessary,
give artificial respiraticn until the physician arrives.
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COPPER AND BRASS PARTS. M20 BODY

Wyandotte Cleansr, 6 oz. to Gallon, 212 ¥, 2 to 4 min.

Cold Water Rinsec,

10% Sulphuric Acid Dip, 30 scc.
Ccld Water Rinse and Hose.,
Sodium Bicromate Dip and Hose.
Cold Water Rinse and Hose.

Hot Water Rinsce ané Dry Air Hose.

STEZL PARTS FOR PLATING

Wyandotte Cleaner, 212 F. 3 to 10 min.
Colcd Water Rinsc.

Hydrcochleoric Acid Dip, 30 Sec.

Cclé Water Rinsc,

Nitric Acid Dip, 30 sec.

Ccld Water Rinse.

HyZrochloric Acid Dip, 30 sec.

Cold Water Rinse.

Then in 2 oz. gallen Scdium Cyanide Storage Tenk
before Plating. If pleces blister, use clectric

cleancr, 6 o0z, Sodium Hydroxide tc gallon,
reverse current 3 to 5 nin,

RIDOLENE CLEANIR NO. 46 FOR ALUM
1/2 oz. Emulsificr No, 15.
6 ¢z, to Gallon (Cleancr).,

This clsaner mast be heated to about 160 F,
work right,

FOR STRIPPING CAD, PLATING

1l 1b, Nitrate of Amncnia to Gallon of Water, 212 Degrees.



CLEANING PARTS FOR PLATING CADMIUM

6 oz. to Cold (HINOz ) (HC1)
gal . ,water water 30 sec, 30 sec. (Hg0) 25 Min,
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Alkaline Water Nitric Water  Muriatic Water Storage Plating 3 Water Rinse Fish Hot Dry
cleaner Rinse No. 42 Rinse Acid Dip Bath Bath Soap HWater
Acia 2 02z, Rinse Rinse
Dip Cyanide
to Gil,
CLEANING ATLUMINUL: P\RIS
3 to 6 0z,
gal, water
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LOADING FIXTURES

A brief description of loading fixtures, bringing out the locating points
for the various components parts while being loaded and assembled; why these
points must be held; and if not held what may happen in the loading plant,

DETONATOR CUPS
The loading fixture conecists of 3 parts, namely: Sleeve, Anvil, and Guide,

Sleeve: The sleeve is a cylinderical bushing where the inside diameter is
the maximum diameter of the detonator cup. his sleeve supports the outside
diameter of the cup, and prevents it from spreading during the pressing of the
powder,

Anvil: The anvil has 4 steps of different diameters, The smallest diametér
is the minimum diameter of the firing pin hole in the cup, and with a height equal
to the minimum thickness of the bettom of the cup. The next larger diameter 1s the
same as the minimum outside diameter of the cup which makes a seat for the cup
and allows the slecve to fit over this diameter. This makes it important that
the small diamcter in the bottom of the cup (firing pin hole) be concentric with
the outside of the cup. The next diameter and surface on the anvil is the reste-
ing place for the guide of which the inside diameter is the same as the outside
of the sleeve, making a snug it when the guide is placed over the sleeve and the
anvil, The fourth and largest diameter forms the base of the fixture., This
diameter locates in a staticnary V block on the press, and centers the assembled
fixture in alignment with the punch for the pressing of the powder,

The guide is similar to a cup that houses the slesve and anvil together, and
has a counterbore in the top of the inside cavity to rcocsive that pert of the
detonator cup which extends above the sleeve,” The top of the guide is counter-
sunk to receive the punch of bthe powder pross, and to act as a funncl in pouring
the powder. This makes it very important that the outside diameber of the cup be
concentric with the inside diameter,

If the small inside diameter (firing pin hole) of the cup is not concontric
with the outside; it will not fit in the loading fixtﬁro, and the cup would be
uscless. If the outside diameter is large it will not fit the sleeve, or, il
seratched or cut, will make it difficult to assemble in the sleeve and would be
dangerous in forcing out of slecve after boing loaded,.

The thickness of the bottom is important in that the locating pin of the anvil
docs not extend in cup. This would causc trouble in the scating of the detonator
disc if thick would leave this disc to bulge in firing pin hole in pressing the
charge.

If the cup doos not have uniform wall thicknecss, but the outside ig con-
centric with the firing pin hole, the excess metal on the wall will be broached
by the punche The chip formed will act as a firing pin, which in turn would
detonate the detonator, “

The bottom must be of the correct thickness and must be flat, W hen
the arbor press comes down to seat the detonator dise, rough or concave surfacce
would tend to mutilatc the disc, If the radius on the inside bottom of the cup is
not as specificd on the drawing, or if the insid¢ is concave, holding the charge
within tolerance would be difficult., The bottom, if roundcd, would scat improporly
on the fixture and the height of the compreossed powder would be out of tolerance.
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M20 ~ M21

The first fixture puts the staking notches on the inside wall of the fuze
cavity. The second fixture, having a double tool performs two operations, First,
the stretching of the rotor cover into thestaking notches mede by the first fixture,
The second part of the tool folds the metal from the sidé wall of the fuzc cavity
(bencath the thread) over the cover, locking it in place,

This makes a condition, that, with the first fixture the staking notches would
be too deep on one side weakening the side wall of the booster, and with the second
fixture the folds would extend too far in the fuze cavity and the fuze would seat
on the top of the folds instead of seating on the rotor cover.

I‘vﬂ', 8
Delay Holder has a two part loading fixturc, the anvil and the slceve,

The anvil has a counterborcd reccss made o the max dimension of the small
diameter of the outside of the holder with pin in the center to oxtend inside of the
housing. This makes it necessary to have the outside of the small diameter con-
centric with the flash hole,

The sleeve houses the holder and sents on the anvil, and with the guide in
place, it is located on the press by a V stop that controls the alignment of the
holder with the punch making it necessary that thé inside bo concentric with the
cutside diamoter and the flash hole in the bottom, ~

As this punch is so near the inside diameter of the holdor thers must not be
any burrs or shoulders on the inside as this will creatc a dangorous conditioin,

The helders arc taken from the loading fizxture and placed in another fixture
for pressing in the baffle., This fixture locates on the flash holc and the large
cutside diameter of the holder. This meansg that the Tlash hole must be concentric
with both inside and outside diamctcers.

PRIMER HOUSING

The outgide diameter of the a nvil is egual to the outside diameter of the
housing, relieved on the inside, with two pins extending up into the flash holes
and even with the inside bottom of the housing making it important that these holes
be in the center of the housing and the specified center distantes between holes,
If these dimensions are not held, they will not fit the fixture, making them useles:
If the center distance is held bub not in the center of the holder, 1t will fit on
the ping, but will over hang the bearing surface of the fixture causing poor
aligment. Thus when charges are pressed there will be soft spob on onc side and
will break out in the jumble and jolt test., This endanmors the acceptancs of the
complete lot of fuzcs.

106 TAIL BOMB FUZE

The wrench that tightens the body cap on the body is relieved on the inside
so the detonator holder will cnter the inside of the tightening fixturc, and the
pins will align with the holes in cup.

This makes it important that the wréench holes bs on the centor of the cap and
the c-cnter distance of the holc bce held.,
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M103 DEILAY HOIDER

This component is located on a fixture by an anvil having a small diameter
that extends to the s mallest inside diameter, and even with the bottem of the next
larger diameter (delay ch arge cavity), this also is even with the diamcter fitting
the relay cup cavity for thce reconsolidating of the deluy charge. When crimping
the relay cup, it is held by and located from the delay cavity. This mcans the
three inside diamcters must be concentric with each other and also with the outside
of the holder,

It should be remembored that in all delay holders whether assombled to their
respective primers or with two scparate assembled components, that flat bottoms and
squarc corners are essential for Sealing. The cencentricity of all éiamcters arc
also impertant for proper loading,
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NOTES ON SHOP INSPECTION

By: E. Holley & R, Lynch.
THREADS
Check for right-hand or left-hand and correct number per inch.
Use gage where possible.
2. When using pitch micrometers, be sure of correct micrometer.

See that hob, die or roll has not hit adjacent shoulder (male and
female threads). '

Flat on one side, sharp on opposite side, indicate sccentric thread,
caused by dirty collet, slip in collet or collet squeeze.

See that there is not too much taper in thread. DMNote by first
and last threads.

Wateh for overlap of hob milled thread. This is important in
gas~tight fuzes,

Where component is to be staked, chamfer shall be not larger or

deeper than depth of single depth of thread.
Finish according to drawing.

Stamping and crimping, care should be taken not to distort thread;
outside and inside diameter,

The chamfer on ends of bore where threads are to be cut should be
large enough so that the first thread will not protrude above the
face, Male threads, the chamfer on 1 inch and under pieces should
be approximately .010 inch under minor diznmeter,

Female threads from mesm to max. Lale threads from mean fto nmin.



Notes on Shop Inspection, cont'd

1.

1.

4.

S

L.

TTME RINGS
Inspect for cracks in rings and burrs in powder groove,
The finish on outside should be such as not to blur time
graduations.
FIRING PINS

See that pins are flat where called for; not bent, and free of
burrs.

Care should be taken in all dimensions where firing pin and
detonator are concerncd.

CAVITIE
All component parts must be free from all dirt, chips, stc.
Burrs must be removed on shoulders and surfaccs beforec gaging.

Look for shoulders in bottom corners (caused by broken reamcr,
flat bottom drill or drill running).

Bs sure shoulders arc not ruinecd on smaller and deeper diamcters
during tapping of upper diamcter.

Be sure first drill has not gone toc deep and ruined flat bottom.
Watch for taper (use inside calipers).

Depth should be measured at least three places across bottom,
from face.

Not too much chamfer on detonutor cavities where there are
crimping operations to follow.
CUPS

Look for cuts and draw marks on inside and outside of cup,
especially pellet cavities,

Distorting or cutting of piecs by chucking or slipping in the collets.

Wateh for die marks on radius of outside bottom of cup.
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CUPS, (cont'd)

3« Watch for hair line cracks.

MISCELLANEQUS

le¢ All shoulders should be sguare and at right angles with the body.



Important Points of Visual Inspection

Make sure fuze is complete.

Stamping must be readable, and has not distorted any dimension or
thread.

The concentricity of parts that make up the outside diameter of the
complete fuze (ecéentricity will cause wind resistance and throw
fuze off balance, if any overlap, it should be from nose end of fuze).

Watch for unevenness of flat on threads, see that last thread is
complets, not damaged. '

The location and alignment of cavities (where one part depends upon
the alignment of the other the location of these cavities 1s of most
importance to the functioning of fuze).

All parts that go to make up complete fuze shall be clean and free of
all burrs.

E. B. Holley



