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HIGHLIGHTS

Recovery and evacuation of materiel from the battlefield is rapidly 
becoming a most Important subject. Much is still to be learned about it, 
but knowledge Is increasing dally. Provided for your information In this 
Issue is a rather comprehensive study of the subject, dealing both In or­
ganisation and in technique. See page 508.

Closely allied to Recovery and Evacuation are such subjects as
Field Rigging, on pages 517 to 535, Dau on Matoriel on page 537, Camou­
flage on pages 538 to M2, and Booby Traps on page M3.

Havo you serviced a gasoline field range yet? If not, you probably 
will before this war Is over. This is now a function of Ordnance mainte­
nance troops. Inherited from the Quartermaster Corps. A brief study of 
the gasoline Field Range, Ml937, Is to be found on page 544. Also, plans 
aro provided for tho local manufacture of a trailer designed to service the 
field range, approved by the Office of the Chief of Ordnance.

Generator Control Systems, beginning on page 559, tells a lot of 
things about the nervous system of the automotive vehicle.

Desertion, now that we are at war. is a most serious offense. It 
calls for a great deal of paper work, and this sometimes troublesome 
subject is discussed in an article beginning on page 572.

A knowledge of mechanical drawing principles makes any shop 
man more valuable. A review of the discussion of this subject beginning 
on page 580 will add a little finish or polish to your shop value. This is 
the forerunner to a series of articles on Shop Mathematics, which will 
begin in the January, 1943, Issue.

Address all communications to: THE ORDNANCE 
SERGEANT, The Ordnance School, Ordnance 
Training Center, Aberdeen Proving Ground, 
Maryland.
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This month we observe our second wartime Christmas of the 
present war. There is a vast difference between Christmas this year 
and Christmas a year ago. A year ago we were just recovering from the 
first shock of war, for even the expected is a shock when it suddenly 
brings tragedy to us. A year ago we were poised, but not sure how far 
we could leap. We had not reached our stride; we had not settled down 
to the long and gruelling task ahead of us.

This year we find ourselves in a different position. We have be­
come a well organized war machine. We have not yet reached our stride, 
for our best of yesterday is exceeded today, and our utmost efforts of 
today will be more than equalled tomorrow. We know not our own 
strength. We do know, as our enemies fear, that our might shall continue 
to grow, even as our enemies weaken, until our task is done — until peace 
replaces war.

Today American fighting youth are in their places on all the far 
flung battlefields of a world at war. Under the blistering sun they force 
their war across desert sands. In the frozen snow and ice of the north­
land they guard and enforce the principles of freedom. In the swamps 
and jungles of the tropics they fight and die that the rights of others may 
live.

Wherever American fighting men go they find close behind them 
the men who keep them supplied with the implements of war which they 
will wield to insure peace. And at home, in the training camps and in the 
Arsenals of Democracy, Ordnance personnel adds to the effort. Of glory 
these menreceive but little; of that inner realization of service well done 
they experience much.

To each and every individual of the Ordnance Department, wher­
ever they may be, and to every fighting man they serve, The Ordnance 
School extends greetings of the Season.

May the Christmas Season bring to you that success which shall 
guarantee every Christmas of the future. May the New Year signal not 
a beginning, but a continuation of the courage and heroism which has 
always brought glory to American arms.

"After the hideous fires of hate
Burn down and their hot flames decrease.

Across the earth, though soon or late,
There will come peace."
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There was a day when Ordnance equip­
ment consisted almost entirely of those weapons 
carried by the individuals engagedin combat. In 
our early wars these weapons were often the 
property of the individuals who used them, 
brought with them from their homes when they 
offered their services to the armed forces of the 
Nation, or to their Colonial or State Militia.

Methods of warfare have advanced along 
with the more desirable phases of civilization. 
The more or less haphazard open warfare of our 
early days succumbed to the theories of trench 
warfare in the first World War. Artillery be­
came a supporting arm rather than one used 
for any purpose in any situation, wherever its 
use might be possible, even if not practical.

Born of the first World War was the 
moving, or rolling or crawling fortification — 
the tank. The day of mobility had begun. Other 
vehicles, too, were added to the list of fighting 
equipment in use. The day of the individual 
weapon had definitely passed into history. In 
its place had come the "weapon" manned and 
operated by a group of men. The individual 
weapon could be kept in the possession of its 
owner as long as he retained the strength to grasp 
it. When this was no longer possible, the loss of 
his weapon meant practically nothing. The man 
who took his place would have a weapon of his 
own.

Modern fighting vehicles present an en­
tirely different problem. The tank, for example, 
when it becomes disabled, cannot be carried from 
the field of battle by the men who have taken it 
there. This item of Ordnance materiel must 
therefore be removed by some other agency.

Loss of the materiel represents a dif - 
ferent problem too. It must be replaced by 
another manufactured at great cost and trans­
ported perhaps thousands of miles at the ex­

pense of time, labor, ships, and money. Loss 
of materiel in this case is very real.

To meet this modern situation new 
methods of recovery and evacuation of Ordnance 
materiel must be, and are being, devised. This 
study represents the opinions of the authors. It 
is tentative in every way, and as yet has not 
been approved by either the Ordnance Depart­
ment or the War Department. It is subject, 
also, to revisions based upon the recommenda­
tions of the combat forces.

The organization for recovery and evacu­
ation suggested herein is merely one means by 
which the task may be accomplished. It is prob­
able that organizations similar to that described 

Tractor of 
T-3 unit

Tractor of T-J 
unit with trailer 
dropped

herein will be activated in the near future. Re- 
centT/O’s for Ordnance maintenance companies 
show the trend toward recovery operations. The 
Heavy Maintenance Company has a Recovery 
subsection in its Automotive Section, equipped 
with three (3) 40-ton trailers, recovery. The 
Medium Maintenance Company has in its Auto­
motive Section one (1) of these trailers, as well 
as a heavy wrecker which may or may not be in­
tended and used for recovery operations.The new 
Light Maintenance Company, now assigned to the 
Infantry Division, has a Recovery Subsection in 
its Automotive Section. The fact that this unit
has no recovery equipment except one (1) heavy 
wrecker, however, may be an indication that it 
will engage only in light recovery operations and 
will be supported by Medium or Heavy Mainte­
nance Companies, or possibly by one or more 
Evacuation Companies, depending upon the situ­
ation, as indicated in this study.

Related to the general subject of Re­
covery and Evacuation, of course, are certain 
other subjects, such as camouflage, rigging, 
and the removal of wounded personnel. These 
subjects are covered briefly in this study.
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RECOVERY AND EVACUATION

The prompt recovery ♦ and repair of 
equipment which has been abandoned or dis­
abled in the field, the exploitation of enemy 
supplies, and the utilization of waste materials 
are important measures for conservation of 
military resources. Modern warfare has shown 
that the prompt recovery and repair of materiel 
is as important as the initial production of 
equipment. Immediate recovery lightens the 
heavy transportation requirements of supply and 
is particularly essential where supply lines 
are vulnerable to enemy attacks and where the 
status of supply of certain items is critical. 
Prompt recovery from the battlefield prevents 
the materiel from falling into enemy hands and 
prevents further destruction by the enemy. 
Battles in the present war indicate that a stalled 
vehicle immediately becomes the target for all 
enemy guns. Therefore, if a tank is not re­
moved from the battlefield almost as soon as 
it is disabled, it will be damaged to such an ex­
tent that its recovery will not be possible except 
by salvage operations after the battle has passed 
on elsewhere. Recovery also secures enemy 
materiel, thus preventing its repair and re-use 
by the enemy and thereby doubly increasing our 
own resources. The recovery of enemy materiel 
will usually make available Information concern­
ing new developments in their equipment.

It is the responsibility of the using troops 
to recover disabled materiel and to perform first 
and second echelon maintenance operations. The 
recovery operations of these units consist of re­
pairing materiel on the spot or towing it to a 
place where an Ordnance unit can take it over.

The Ordnance Department is responsible, 
among other things, for the reception and 
reclamation of captured enemy or abandoned 
friendly Ordnance materiel,general supplies,and 
ammunition. It is also responsible for the 
destruction of ammunition when required. This 
latter responsibility includes the destruction or 
removal of duds or delayed-action bombs and 
other ammunition.

Ordinance staff officers, in addition to 
their other duties, are responsible for the re­
covery and repair of Ordnance materiel in their 
respective echelons. The Ordnance officers of 
the communications zone must control the re­
ception, classification, and assignment for re­
pair of all Ordnance materiel evacuated from 
the combat zone by the Ordnance service of the 
armies, or released to the Ordnance service 
of the communications zone by the central 
quartermaster salvage*  agency.
Preparing to drop the 
T-3 trailer

Ordnance staff officers will prepare 
plans to prevent Ordnance stores from falling 
into enemy hands. Such plans will provide for
* De fl nit lone of terms indicated by an aeterlek 
will be found on page 516. 

the evacuation*  and for destruction if evacu­
ation is impracticable. Actual destruction will 
not be carried out without orders from the 
commander responsible for the stores, unless 
communication with the commander is im­
possible.

The collection and study of captured 
equipment and materiel is an intelligence func­
tion of the supply arms and services. Intelligence 
functions must be specifically allocated to an 
officer on the staff of every Ordnance battalion; 
both maintenance and ammunition, and to specific 
officers on the staffs of Ordnance officers of all 
echelons in the theater of operations. These 
staff officers will prepare plans and instructions 
for the disposition of any enemy Ordnance ma­
teriel which may be captured. These plans will 
be prepared in conjunction with G-2. In general, 
such planswill include lists of enemy equipment 
on which information is specifically desired, 
component parts required for repair of captured 
materiel, or ammunition for such weapons. 
Competent specialists in the various echelons 
of maintenance will examine enemy equipment 
for new or improved types and will send samples 
to the communications zone for further study and 
test as directed by higher headquarters.

Damaged materiel found on the battlefields 
will be repaired, if possible, by the first and

Winter Weiss trailer with MJ tank

second echelons of maintenance. If the mainte­
nance required is beyond the capabilities of the 
using troops, they will evacuate the materiel to 
a collecting point*,  where it is accessible to an 
Ordnance unit, or will report its location to such 
a unit. Liaison agents from the maintenance 
battalion and/or evacuation company will contact 
the combat troops and will notify their head­
quarters of materiel being sent to the collecting 
point. On the basis of this report or the report 
of liaison agents at the collecting point, the 
maintenance battalion will send either a contact 
party*  from one of the maintenance companies 
with the necessary personnel and equipment for 
the repair of the item at the collecting point, or, 
if necessary, a unitfrom the evacuation company 
to transport the materiel back to the field shop. 
If the damage is beyond the capabilities of the 
maintenance battalion, or if the maintenance load 
is already excessive, the evacuation unit will 
normally be directed to carry the materiel to a 
higher maintenance echelon. The above pro­
cedure applies equally as well to captured enemy 
materiel as to our own.

Collecting points are designated in ad­
ministrative orders of divisions and higher units. 
They will usually be in locations easily access­
ible to vehicles for transportation to the rear. 
These points should NOT be places of limited 
area where equipment is grouped together in 
large quantities. Such disposition furnishes an 
excellent target for enemy aircraft and artillery. 
Rather, a collecting point will usually be a gen-

Broken track

MJ tank digging In on tovlng without a track

era! area in which materiel will be dispersed 
either in small groups, in the case of small items, 
or individually, in the case of tanks or other large 
vehicles. Camouflage will be used extensively in 
such areas, especially where the enemy observa­
tion and combat forces are active.

When items of Ordnance materiel are 
brought to a collecting point, there are two 
alternatives for its disposal. These are:

Repairable materiel. - Serviceable and 
repairable Ordnance property Is reported to the 
Ordnance maintenance echelon in support of the 
troops. The maintenance unit will send suitable 
transportation to pick up this materiel, or, if 
the materiel is in excess of requirements, will 
instruct the quartermaster service to evacuate 
it to the communications zone. In the case of 
heavy equipment, such as tanks, combat cars, 
etc., they will send a unitfrom the evacuation 
company to transport it to the proper mainte­
nance echelon. For small items of equipment, 
a truck will be dispatched from one of the mainte­
nance companies. Upon repair, such equipment 
is returned to the chain of supply as a replace­
ment item. Items brought to the maintenance 
shop by any organization, other than the using 
arm, loses its ownership and becomes merely
Beginning recovery of tank shown on preceding 

page
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an item of reissue. Items which are to be evacu­
ated to base shops and which contain required 
parts will be cannibalized*  in the maintenance 
shops for such serviceable parts. Items ob­
tained in this manner will be replaced by the 
unserviceable parts which they displace. This 
gives the higher echelon a complete major item 
to repair. Parts which are beyond repair will 
be turned over to the quartermaster salvage 
service for disposition by the higher echelon.

Irreparable materiel. - Small items of 
Ordnance materiel which are beyond repair 
and which do not contain any usable or repair­
able required parts may be left in the hands of 
the quartermaster salvage service for evacua­
tion to the communications zone. In the event 
any usable Ordnance materiel is evacuated by 
the quartermaster salvage service, it will be 
sorted out in the salvage depot tinder the super­
vision of the Ordnance personnel attached to the

The recovery unit in operation

depot and will be turned over to the Ordnance 
shops in the communications zone for disposi­
tion.

Special cases. - Delicate instruments. - 
Instruments of a delicate nature, such as most 
optical instruments, data computors, height 
finders, etc. .require special handling and special 
care during transportation. Consequently, these 
items of equipment must be evacuated through 
Ordnance channels by men accustomed to hand­
ling them. Therefore, when any instruments of 
this type are found in the field or picked up and 
brought to the collecting point, the Ordnance 

Th® recovery unit In operation

representative there will Inform the supporting 
Ordnance maintenance company of the materiel 
collected. Then, a contact party from the instru­
ment repair section of the company will be sent 
out with the necessary personnel and equipment 
to take over the responsibility for disposition of 
such instruments.

Ammunition. - Collection. - The Ordnance 
personnel at the collecting point or salvage dump 
will arrange for ammunition companies to take 
custody of recovered ammunition and salvage­
able components which can be placed into depot 
stocks. Salvage and combat troops must be in­
formed of enemy ammunition which can be used. 
Such items will be disposed of in the same way 
as our own ammunition. Enemy ammunition 
which is not usable and which does not have 
any intelligence value will, if possible, be de­
stroyed on the spot.

Inspection. - Prompt examination of 
recovered or captured ammunition by qualified 
Ordnance personnel is the responsibility of the 
Ordnance representative at the salvage dump. 
Such personnel will recommend the disposition 
of the ammunition in accordance with instruc­
tions from higher headquarters. Care should 
be exercised in the examination of enemy am­
munition in order to avoid booby traps*.

Disposition by ammunition companies. - 
Serviceable ammunition taken over by the am­
munition company is placedin the ASP stock and 
reported to the army Ordnance officer, and it 
may be immediately reissued to troop units as 
required.

It may be frequently found that major 
items of Ordnance materiel will include items 
from other services. This is exemplified by 
the radios found in tanks (Signal Corps equip­
ment). Plans for the evacuation and disposition 
of this equipment should be worked out between 
the pertinent services, and these plans trans­
mitted to the maintenance companies.

Equipment which isfound serviceable may 
be left as an integral part of the major item and 
returned to service with it after the major item 
is repaired.

Above: The tank approaches the trailer, and 
belov: It le drawn onto the trailer by cables

If the equipment is found unserviceable, 
the pertinent service will be notified through the 
special staff or through G-4 in order that the 
proper personnel and equipment may be sent 
to the Ordnance maintenance shop to repair or 
replace the damaged item.

If the major item is beyond repair .the 
pertinent service will be so notified inorder that 
they may have the opportunity to salvage such of 
their equipment as may be desirable.

Liaison must be maintained between the 
collecting point and the Ordnance maintenance 
echelon. In periods of relative quiet this liaison 
may be performed by contact parties from the 
Ordnance maintenance battalions, or, in the case 
of the triangular infantry division, the light 
maintenance company. A daily visit to the 
collecting point designated for the units served 
by the contact party will usually suffice. In 
active operations, however, liaison between 
the collecting point and the Ordnance mainte­
nance battalion must be continuous. Permanent 
liaison agents should be assigned to each collect­
ing point. It will be the responsibility of these 
agents to determine the disposition of all Ord­
nance materiel brought to the collecting point. 
He will also see that contact parties or evacuation 
units coming to the collecting point are shown the 
location of the equipment which they have been 
sent to repair or evacuate. Liaison agents will 
normally maintain communication with the 
maintenance battalion by means of radio. They 
will send in their reports and also receive in­
structions by this means. Radio communication 
will be supplemented by telephone wherever 
possible. In the event that neither means of 
communication is available, messengers will 
be used to maintain contact between the various 
units.

Maintenance echelons of the using troops 
are equipped with vehicles which may be used 
for recovery operations. These vehicles include 
the prime movers, trucks, wreckers, and trac­
tors. Also any combat vehicle may be used to 
tow another vehicle of the same type or one which 
is lighter. These vehicles will be used to unditch 
bogged vehicles or weapons, to right overturned 
equipment, and tow disabled materiel to collect­
ing points, where it is turned over to Ordnance 
maintenance echelons for repair and reissue.
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The armored force presents a special 
recovery problem in that the equipment in­
volved is heavy and cumbersome. However, 
the organic vehicles of the combat troops are 
capable of doing their own recovery. For ex­
ample, a tank can be towed by another tank, a 
half-track by another half-track, etc. In general 
any vehicle can tow a similar vehicle or a lighter 
one.

To assist in this work of recovery, the 
maintenance section of each tank company, the 
appropriate section of each armored infantry 
regiment, and engineer and field artillery 
battalions are assigned special recovery ve­
hicles. This vehicle is an armored tractor, 
armed with a cal. .50 machine gun for its own 
protection. It carries a maintenance crew and 
operates on the battlefield. If the damaged item 
requires repairs beyond the capabilities of the 
crew, they will tow the disabled equipment from 
the scene of combat to second echelon mainte­
nance shops or to collecting points, depending 
upon the extent of repairs necessary.

Above: Tractor of T-5 unit using vlnch to tov 
tank In difficult terrain. Belov: The tank 
being toved.

The training of combat units should in­
clude methods of covering the recovery vehicle 
and crew by fire when they go forward to save a 
damaged vehicle during the battle. Full con­
sideration should be given to the use of smoke 
by the recovery crew, whenever the situation 
allows, to cover their operations on the battle­
field.

Combat troops of the infantry division 
recover their own unserviceable materiel. In 
the case of small items, these are transported 
to the division maintenance office by ammunition 
trains on their way to the rear for ammunition. 
If the organization does not have the facilities 
or transportation to accomplish this movement, 
the maintenance office will arrange with the 
corps maintenance battalion for the necessary 
facilities to move the materiel.

The Air Forces have their own organi­
zation for recovery. In the process of recovery 
of their own and captured planes, they will re­
cover Ordnance materiel which forms a part of 
the unit. Such recovered items will be turned 
over to the proper Ordnance section as a mainte­
nance job.

Shoving ekid in place to guide tank onto trailer vhile being loaded

Care must be exercisedin the handling of 
materiel which may have been contaminated with 
gas. Whenever possible, this materiel should be 
decontaminated by the recovery unit before being 
moved, or, in any event, as soon as practicable. 
When decontamination is beyond their means or 
there are chemical warfare troops available, the 
recovery unit will plainly tag the materiel and 
report its location to the Chemical Warfare 
Service. Upon the completion of the task of 
decontamination, the chemical troops concerned 
will notify the appropriate recovery unit.

After damaged materiel has been decon­
taminated, its disposition is the same as that of 
other recovered materiel. However, as a pre­
cautionary measure, all such equipment should 
be plainly tagged with date and type of con­
tamination, and the measures employed.

Any equipment which, for any reason, is 
not recovered should be thoroughly destroyed. In

the opinion of experienced observers, the re­
moval of an essential part from a stalled vehicle 
left on the battlefield is not an effective means 
of denying the use of the vehicle to the enemy. 
Such a system requires a very thorough dis­
ciplinary drill to insure that the men remove 
the same part every time. If they do not, as is 
usually the case in the excitement of battle con­
ditions, the enemy can use two abandoned ve­
hicles to make one which can operate. Therefore, 
the only practicable solution seems to be the 
complete destruction of vehicles and other 
equipment which are not recovered. Instructions 
for such destruction are issued with each major 
item by the issuing service.

Evacuation operations are assigned to 
Ordnance evacuation companies. These are 
equipped with large transporter units capable of 
carrying heavy items of Ordnance materiel. A 
detailed description of a proposed organization 
for these companies is included later in this 
study.

Each maintenance battalion in an armored 
division will have an evacuation company. In the 
field army, one company will be assigned to the 
maintenance and supply battalion. Theater re­
serve will also include evacuation companies 
which may be assigned to assist in evacuation 
operations as required.

Left:
A cloee-up of the akld in use

Belov:
A side view shoving the skid In use
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The Ordnance evacuation company is 
essentially a transporting agency. It is charged 
with the following specific missions:

(1) Clearing recovered equipment from 
collecting points and the transportation of such 
materiel to the proper maintenance shop for 
repair.

(2) Transportation of serviceable ma­
teriel to the front.

(3) Assisting in the movement of Ord­
nance general depots and maintenance shops.

(4) Assisting the quartermaster salvage 
service in clearing battlefields of salvage when 
not otherwise engaged. Its main function on the 
mission will be the handling of large and heavy 
items with which the quartermaster is not 
equipped to deal.

Above: The skid in place over rear vheela of 
trailer. Belov: Ramp and ramp skid In place

Salvage operations in the theater of opera­
tions are a responsibility of the Quartermaster 
Corps, which may be assisted by Ordnance evacu­
ating units or combat troops when these are not 
otherwise employed.

The quartermaster agency charged with 
the collection and evacuation of salvaged materi­
el is the salvage collecting company(T/010-187). 
This is a theater reserve unit. Its mission is the 
receipt, collection, basic classification, and 
evacuation to depots in the communications zone 
of all classes of waste material, salvage, aban­
doned property, and unserviceable suppl les from 
combat areas, collecting points, dumps, and 
railheads. The company has attached to it 
specialists from the Ordnance Department, 
Chemical Warfare Service, and Signal Corps 
for the supervision of the basic segregation 
of technical property of their respective ser­
vices. Such specialists also make recommenda­
tions as to the proper disposition of such ma­
terial.

EVACUATION COMPANY
The following is a discussion of the or­

ganization and functions of the evacuation com­
pany. This company is the Ordnance organiza­
tion charged with the responsibility for the solu­
tion of the problem of evacuation which has been 
discussed. The arrangement given here of per­
sonnel and equipment within the organization 
should not be considered as limiting in any re­
spect. It is offered merely as a guide, and it 
may be altered in the field by responsible 
commanders to fit any particular situation.

The mission of the Ordnance evacuation 
company is as follows:

a. The transportation of disabled Ord­
nance materiel from points along the axis of 
supply and evacuation*  and from collecting points 
to Ordnance shops for repair.

b. In the case of a retirement by our 
troops, the evacuation of all Ordnance materiel 
from those areas which are likely to fall into the 
hands of the enemy.

c. Assisting in the movement of depots 
and maintenance shops whenever the time and/or 
equipment is available.

d. The transportation of materiel be­
tween maintenance echelons.

e. The transportation of serviceable 
items forward.

f. Assisting the quartermaster salvage 
troops after an advance in clearing areas of large 
items of salvage equipment which the quarter­
master service is not equipped to handle.

When the company is operating as part of 
a maintenance battalion, it will be supplied 
through the supply office of the battalion in ac­
cordance with the procedures outlined in para­
graphs 142 and 143 of FM 9-10. When the com­

ORGANIZATION OF ORDNANCE EVACUATION COMPANY

Sections of the company will have personnel assigned to them as required.

pany is on a detached mission, it will normally 
draw its supplies from the echelon to which it 
is attached.

The company commander is responsible 
for the training of die company. He must con­
tinuously plan a course of action to be carried 
out in all foreseen circumstances and must 
supervise the training of personnel in the proper 
performance of their duties. This training must 
work toward the goal of automatic performance 
of duties so that they will be carried on even in 
times of great stress, and so that a high degree 
of coordination between individuals and units 
will weld the whole into an efficient working team.

One evacuation company is assigned to the 
maintenance and supply battalion of the army.

In addition to the above, o te company is 
assigned to the maintenance battalion of each 
armored division.

Other companies will be assigned to 
theater reserve, where they can be assigned to 
combat units as the situation demands.

The organization of an evacuation com­
pany is shown in T/O 9-187, on this page.

The evacuation company is divided into 
three platoons of 6 heavy and Hight squads each. 
A schematic diagram of the organization is 
shown on the next page.

All personnel of the evacuation company 
are^armed. In general, officers and NCO’s of 
the first three grades will carry carbines, and 
the rest of the enlisted men will carry the cal. 
.30 rifle. Since it is expected that these com­
panies will usually operate some distance be­
hind the front lines they carry only defensive 
weapons. Evacuating units will be armored 
against cal. .30 fire and will carry a cal. .50 
machine gun for antiaircraft and ground pro­
tection.
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The general-purpose vehicles assigned 
to this company are:

Truck, 1/4-ton, 4x4
Truck, 3/4-ton, 4x4 (command with 

winch)
Truck, 3/4-ton, 4x4 (weapon carrier)
Truck, 2-1/2-ton, 6x6, cargo with winch

TABLE OF ORGANIZATION 
No. 9-187

ORDNANCE EVACUATION COMPANY
Designaiion: t_____ Ordnance Evacuation Company

io

Remarks

3 recovers- pla­
toons (each)

6

6

33

34

043

O44

I

35
36

45
46

O
0
0
0
0 
O 
0 
O

0 
0

2
3
4

Klfle, cal. .30____________
Trailer, 1-ton, 2-wheel, cargo
Truck, Jf-ton.............................
Truck, Ji-ton, command and 

reconnaissance with winch.
Truck, Ji-ton, weapon carrier, 

with winch.............................
Truck, 2)^-ton, cargo, with 

winch.......................................
Truck, wrecking, heavy.........
Truck. 40-ton, tank recovery..

37
38
39
40
41
42

(A. O. 320.2 (9-24-42).)

488889°—42

Captain
First lieutenant .. 
Second lieutenant

Total commissioned

6
7
8
9

10 
11
12
13
14
15
16
17
18
19
20 
21
22
23
24
25
26
27
28
29
30
31
32

First sergeant (585).......................
Technical sergeant, including....

Platoon chief(014) ..
Staff sergeant, including 

Mess (824)......... .
Motor (813)..........
Supply (821)........

Sergeant. Including .
Reconnaissance (744) 
Squad leader (653)..

Corporal, Including....
Cle.'k, company (405)

Technician, grade 4
Technician, grade 5
Private, first class(-nclu<" E " 
Private...............

Chauffeur (344
Chauffeur (344 
Chauffeur (245) 
Chauffeur (245) 
Cook (060)___
Cook (060)___
Cook's helper (521) . 
Mechanic, tank (404)-1 
Rigger (189)...........
Welder, general (256) 
Basic (521)

Total enlisted

Aggregate 

Carbine, cal. .30
Gun, machine, cal. .50, HB, 

flexible •........................   —
Oun, submachine, cal. .45. 
Launcher, rocket, antitank

All these vehicles are common through­
out the army, and no description of them will be 
given here.

Each heavy squad in the operating platoon 
is equipped with a special transporter unit. This 
unit is a vehicle capable of transporting tanks 
and other heavy items of Ordnance materiel. The 
light squad is equipped with a heavy wrecker.

T/O 9-187

WAR DEPARTMENT, 
Washington, October 2, 1942.

tlnsert number of com- 
P • Executive officer.

» Property, mess and 
liaison officer.

' One of these men will 
also act as orderly (695).

a Will also drive tanks 
In recovery operations.

•These guns are 
mounted 1 per 4 2h-ton 
trucks (or heavier) listed 
on this table.

The serial number 
symbol shown in paren­
theses is an inseparable 
part of the specialist 
designation. A number 
below 500 refers to an 
occupational specialist 
whose qualification anal­
ysis is found in AR 615- 
26. A number above 500 
refers to a military occu­
pational specialist listed 
m Circular No. 14, War 
Department. 1942.

In order for the evacuation company to 
operate at peak efficiency and with a minimum 
loss of down-time, the evacuation loads should 
be equally distributed between the various 
platoons. This will not always be possible, 
but should be constantly borne in mind as the 
ideal solution. This ideal will be particularly 
difficult to obtain when the company is operat­
ing over a wide area, as in the case of the 
evacuation company assigned to the field army, 
or in cases where the situation is changing 
rapidly. The actual solution adopted will de­
pend on the tactical situation. The preparation 
of plans to fit the particular situation is the 
responsibility of the company commander. He 
is also responsible for the execution of these 
plans when they are approved by higher head­
quarters. Two possible solutions to the prob­
lem are suggested below.

Centralized company control. - In this 
situation, the entire company would operate 
from a central bivouac; the loads on the platoons 
would be equalized by the assignment of missions 
from company headquarters to the platoon with 
the lightest load. This method requires a high 
degree of direct supervision of the company. 
Company supply and messing problems are de­
creased. However, the average distance to be 
covered per mission will be high, and the num­
ber of missions to be handled in a given time Will 
be small.

Dispersed platoon control. - This solu­
tion allows the platoon to operate from a location 
convenient to its work. This will decrease the 
down-time and increase the number of missions 
that can be handled. Also, liaison work will be 
facilitated by the close proximity to the collect­
ing point, and movement of platoons will be 
facilitated. The disadvantages of this solution 
are that the supply and messing of the company 
becomes complicated; it is difficultfor company 
headquarters to maintain close control over the 
platoons, and this may result in wide variations 
in the load imposed on any one platoon. Within 
this solution, there are two methods of assigning 
the evacuation platoons. These are:

Assignment to tactical units. - Platoons 
may be assigned to support definite tactical or­
ganizations. This arrangement allows the platoon 
and the tactical unit to get acquainted with each 
other — to learn each other’s requirements, me­
thods of operation,capabilities,and limitations — 
thereby improving coordination and the quality 
of Ordnance service rendered. However, the 
work required by a tactical unit will vary widely, 
resulting in poor equalization of the evacuation 
load. Also, the tactical unit may make a sudden 
movement of some length, requiring the platoon 
either to follow or to make other arrangements. 
This necessitates close liaison between company 
headquarters and the platoons.

Assignment to specific areas. - Platoons 
may be assigned definite areas instead of definite 
tactical units. Much of the discussion in the pre­
ceding paragraph will apply also in this case. 
However,the loads may be more easily equalized 
by adjusting the areas from time to time as the 
need arises, and platoons will not be required to 
follow tactical units.

Reports

In order to facilitate the equalization of 
loads on the various platoons, company head-
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RJCPCST or OraUTIOXS,----------- Ord. Co.

Period: _______________________ To_________________________________

Platoon let 2nd 3rd Totals

So. of tripe

Total Mileage

Destination Xo. of Tripe Xo. of Tripe So. of Tripe Total

RETORT or OOKPAXY OHOUHOKS

quarters must keep a close check on the work 
performed by each. This check will also be 
necessary to enable the company to prepare 
reports required by higher headquarters. When 
the company is operating as a unit, the check 
will be maintained by requiring all calls for 
missions topass through company headquarters 
and by requiring all trip tickets to be turned 
in to company headquarters. If the platoons are 
dispersed, their headquarters will be required 
to send a report to company headquarters at 
prescribed intervals, giving the details of the 
missions performed.

In order to enable the company com­
mander to keep informed of the missions car­
ried out by the various platoons, a record will 
be kept of all missions performed. A con­
venient form for this purpose is a trip ticket. 
This will be used as the authorization for a 
squad to perform a given mission and will be 
prepared in duplicate by the headquarters 
assigning the mission. It will give the item of 
materiel to be moved, its location, the apparent 
trouble with it, and the place to which it is to

Date

Materiel_____ T.t.. Tank-

Trip Ticket 
(Reverse Side)

132 Ord. Co. Plat.

N of creek near farm house

Trouble Engine knocked out.

Take to Army Shoe Wo, 6

13163Q

Delivered to Army Shop Wo. 6

Location 374.6-785.9___ 1QQ yards

Date: 1942____Sox, 1.30315.
Year Mo. Tine

Sq No—8- Trip No. 413.

— 372-785 ’ to

^^ctlone 4 Rraart8.

Signature

Ret to Hg. 140145

Trip Mileage
(Over)

Trip Ticket 
(Obverse side) 

be moved. Space will also be provided for 
special instructions, such as new materiel to 
be carried forward. The trip ticket will con­
tain spaces for the inclusion of the designation 
of the squad performing the task, time of de­
parture, time of return, mileage covered, and 
remarks. When a squad is on a mission the 
duplicate of this ticket should be kept in an 
active file or posted on an operations board in 
platoon headquarters. Upon completion of the 
mission this duplicate may be destroyed. The

RXPCStT or 0PXRATI0K8

--------------- Platoon, ■ Ord. Co.

Period: Free_____________________  To

5;uad
So. Load Origin DsstlMtion Miles Reaarke

Signature _

ncxxrr of platoon operations

information contained in the original Is posted 
to a consolidated report, and the original trip 
ticket is disposed of as directed by the com­
pany commander.

The consolidated report is submitted 
to company headquarters at prescribed inter­
vals. It shows in consolidated form the pertinent 
information contained in all trip tickets for 
missions performed during the reporting period. 
This form is prepared in duplicate by platoon 
headquarters, the original being transmitted to 
company headquarters at the end of the reporting 
period. The duplicate is retained by platoon 
headquarters and filed for their own information.

Company headquarters will use the con­
solidated reports received from the platoons to 
prepare a breakdown of the work preformed by 
the company as a whole. This will give the com­
pany commander a check on the'equalization of 
the loads on the platoons and will assist him in 
reassignment of spheres of action for the 
platoons.

In order that the company commander may 
have proper knowledge of the situation and of 
impending operations, he must keep in close con­
tact with the army Ordnance officer. With in­
formation obtained from this source, he can 
dispose his platoons so as to give the maximum 
support where it is needed the most. In an 
active engagement the company commander 
must keep in close touch with his platoons and 
shift their zones of action as may be necessary 
to equalize the evacuationloads. Company head­
quarters should keep an operations map showing 
the salient features of the tactical situation and 
the location and area assignments of each 
platoon. An additional advantage of this map is 
its use in preparing overlays which may be used 
as movement orders for the reassignment of 
spheres of action for the platoons. Platoon 
headquarters will maintain a situation map 
showing the last reported position of each of 
their operating squads.

HEADQUARTERS
The company headquarters consists of 

one or more officers and the required number 
of enlisted men.

The organization shown by the accom­
panying chart maybe used by the company com­
mander as a guide in organizing the office.

The vehicles assigned to company head­
quarters include the following:

Truck, 1/4-ton, 4x4, - This vehicle is 
ised primarily for general messenger service.

Truck, 3/4-ton, 4x4. - This vehicle is 
usually assigned to the company commander for 
his use or to be used as he may direct.

Truck, 2-1/2-ton, 6x6. - One of these 
vehicles is used as the kitchen truck. It car­
ries the range, icebox and kitchen utensils.

Other trucks of this type are used as 
company supply trucks. When the company 
moves, these trucks will carry office equipment 
and other company impediments.

oscjunzATios or cokmmt nwwonns

Cocspany 
HaadquarUr*

Ads In lo brat Ion | | Moss | | Supply [ | Traraportatlon

lot Sgt Mooo 8gt 8upply 8gt Motor Sgt
Co Clerk Cooke Chauffeur*

Organization. -The company headquarters 
carries out the general military administrative 
functions of the company. In order to facilitate 
the division of responsibility, this section is 
divided into the following subsections:

Administrative. - This subsection is 
headed by the first sergeant. It is responsible 
for:

The training and administration of the 
company.

The maintenance of personnel records.
The maintenance of the company council 

book.
The preparation of training programs 

and schedules for the military and technical 
training of the company.

The supervision of all training in the 
company.

The maintenance of the correspondence 
files and the correspondence book, and the pre­
paration of such records and reports as may be 
directed by the company commander.

The preparation of all necessary plans 
covering the changes in the location of the com­
pany, and the maintenance of a situation map 
showing the locations of the various components 
of the company.

The conduct of periodic scheduled or un­
scheduled inspections of all phases of the ac­
tivities of the company.
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Mess. - This subsection is headed by 
the mess sergeant and is responsible for:

Securing, transporting, preparing, and 
serving rations.

The preparation of all menus whenever 
the variety of the ration will permit.

Supply. - This subsection is headed by 
the supply sergeant and is responsible for:

The maintenance of the stock record 
covering all company property.

The maintenance of all records of in­
dividual equipment, and of files of memorandum 
receipts of property held by members of the 
company.

The maintenance of files of all vouchers 
to the stock record account.

The preparation of requisitions of all 
items required by the company.

The preparation of all property forms — 
such as reports of survey; statements of charges; 
inventory and inspection reports; over, short and 
damaged reports; etc. — required in the property 
administration of the company.

Transportation. - This section is headed 
by a motor sergeant. It is responsible for traffic 
control within the company.

Company Commander. - The company 
commander is responsible for all phases of the 
operations of the company. He should require 
the heads of all sections to keep him informed 
at all times of any changes in the status of 
matters pertaining to the operation of the com­
pany. He should establish the major policies 
and routine of procedure governing the opera­
tion of the company, but should delegate the 
responsibility for the performance of specific 
duties to the proper subordinates. Such sub­
ordinates should be held strictly responsible for 
the results. He is solely responsible for the 
administration of disciplinary action under the 
104th Article of War, and he cannot delegate this 
authority. He is also responsible for planning 
for future requirements and inspecting the units 
of the company. He should actively participate 
in personnel administration. He should from 
time to time reassign officer and noncommis­
sioned officer personnel in the company to dif­
ferent sections or duties. Such a practice will 
assist in preparing the company to meet emer­
gencies. He should endeavor to insure continuity 
of policy within the company by the maintenance 
of policy books by each section.

Company Executive. - In general, the 
senior lieutenant of the company will be desig­
nated as the company executive. In addition to 
his normally assigned duties, he will keep him­
self informed of matters affecting the entire 
company, and he will be prepared to act for the 
company commander in his absence.

Property, mess and liaison officer. - 
Has the usual functions of such an officer.

First Sergeant. - The first sergeant is 
the company commander’s senior representative 
in matters pertaining to company administration. 
He is specifically responsible to the company 
commander for:

Maintenance of all records and reports 
pertaining to company administration.

Preparation of purely military training 
programs and schedules.

The enforcement of discipline.

The preparation and issuing of company 
orders as directed by the company commander.

The preparation of routine corre­
spondence.

The supervision of formations.

Supply Sergeant. - The supply sergeant is 
responsible to the supply officer for the security, 
proper storage, and administration of the com­
pany property. He should understand thoroughly 
all property regulations and must keep accurate 
and complete records and inventories. 0^

EVACUATION PLATOON
ORGANIZATION OF PLATOON HEADQUARTERS

2 Sgt (Reconnaissance) Chauffeurs

The evacuation platoon is organized with 
a platoon headquarters, headed by the platoon 
commander, who is assisted by eleven enlisted 
men, and 6 heavy and 1 light squads, each of which 
consists of an evacuation unit and its crew.

The maj or. items of equipment assigned to 
the evacuation platoon are shown in the Table of 
Organization.

The general picture of the problem con­
fronting the evacuation platoon is discussed at the 
beginning of this study. In this connection it 
should be clearly understood that the ultimate 
responsibility of the evacuation platoon falls on 
the company commander, to whom the platoon 
commander is in turn responsible.

Control of the units of the evacuation 
platoon will normally be effected through platoon 
headquarters. The platoon will be assigned a 
specific mission and wHl be given any general 
instructions necessary by company head­
quarters. Within the limitations imposed by 
these instructions, the full responsibility for 
the accomplishment of the mission falls on the 
platoon commander. Through platoon head­
quarters the platoon commander will control 
the dispatching of vehicles from the platoon 
area and the movements of these vehicles in the 
field.

In order to maintain the close control 
specified above, it is imperative that the platoon 
commander maintain close contact both with 
evacuation units in the field and with company 
headquarters.

Careful consideration should be given to 
recognition signals between ground and air 
forces. These signals will be prescribed 
by higher headquarters. All evacuation units 
in the field should be kept informed of any 
changes of such recognition signals and care­
fully instructed in their use. This is particu­

Mess Sergeant. - The mess sergeant is 
responsible to the mess officer for all matters 
pertaining to the administration, obtaining, pre­
paring, and serving of the company mess and the 
care and maintenance of all mess property.

Motor Sergeant. - The motor sergeant 
is responsible for the dispatching and mainte­
nance of company vehicles.

Company Clerk. - The company clerk is 
responsible to the first sergeant for the typing 
of all necessary correspondence of the company 
office and the maintenance of the necessary files 
and records kept by that office.

larly important for such units, since their size 
and slow speed make them excellent targets for 
both aircraft and artillery. It may sometimes 
happen also that they will be transporting cap­
tured enemy equipment, in which case they might 
be mistaken for enemy units.

HEADQUARTERS
Platoon headquarters has two distinct 

functions — namely, liaison and transportation. 
A suggested organization of the platoon head­
quarters to carry out these functions is shown 
in the accompanying chart.

The control of the platoon is admin­
istered from the platoon office. This office 
maintains a situation map showing the location 
of the various evacuation squads, will prepare 
and maintain files of trip tickets for missions 
of the squads, and will prepare reports required 
by company headquarters. The platoon office 
is also responsible for maintaining liaison with 
collecting points or the combat units supported. 
These functions are carried out by reconnais­
sance noncommissioned officers, who go forward 
to collecting points or other places where dam­
aged materiel may be found and keep platoon 
headquarters informed as to routes to such 
places, as well as the number, types, and condi­
tions of materiel to be evacuated. These liaison 
agents should cooperate closely with other Ord­
nance representatives at collecting points. In the 
absence of directives,these agents should be pre - 
pared to make a cursory inspection of damaged 
materiel with a view to recommending the proper 
destination for evacuation.
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SQUAD
The heavy evacuation squad consists of 

an evacuation transporter unit with its crew. 
It is in command of a sergeant, and the crew 
consists of five additional men.

The primary function of an evacuation 
squad is to go forward to the location of dam­
aged Ordnance materiel, load it on the trans­
porter vehicle and carry it to a maintenance shop 
for repair.

Squads should keep in close contact 
with platoon headquarters, keeping it informed 
of their location and of any other pertinent data 
in which it may be interested. The squad will be 
trained in the use of, and prepared to use, the 
prescribed recognition signals between ground 
and air forces.

Heavy evacuation units normally will be 
protected by armor against fire from small 
arms. They will also be equipped with a cal. .50 
machine gun for protection against aircraft and 
enemy raids. In addition, each man will be 
equipped with a carbine or a cal. .30 rifle.

The light squad is essentially the same 
as the above except that it is equipped with a 
heavy wrecker in place of the transporter unit 
referred to above.

The operations of the evacuation squad 
are of a highly specialized nature. Since they 
will operate fairly close to the front lines, where 
they may be subject to enemy attack, it is es­
sential that they be welded into a smooth-work­
ing, highly efficient team in order that they may 
accomplish their mission in the most expeditious 
manner. The training of these squads should in­
clude the efficient use of camouflage and the 
proper use of individual cover. These men should 
also be well trained in detecting and neutralizing 
booby traps. A security plan should be worked 
out in detail, and the squad drilled in its execu­
tion, so that proper protection may be maintained 
at all times.

The sergeant in charge of the squad acts 
as its commander at all times. He acts as fore­
man during evacuation operations. He is re­
sponsible for the training and efficiency of his 
crew.

The driver operates the vehicle on the 
road and operates the winches during loading 
and unloading operations. He is responsible for 
the mechanical condition of the vehicle and the 
maintenance of the motor book. He also acts 
as gunner when the mechanic is otherwise em­
ployed.

The mechanic assists the driver in keep­
ing the equipment in good mechanical condition. 
He also assists in loading and unloading, es­
pecially where mechanical ability is required. 
It may sometimes happen that a small amount of 
mechanical work on the damaged vehicle will 
make it easier to handle in loading operations. 
A few minutes spent in such preparations may 
save hours in loading time. The mechanic acts 
as gunner when the need arises and will man the 

cal. .50 machine gun when required both on the 
march and during loading operations.

The riggers handle the ropes and cables 
under the direction of the squad leader and per­
form any other duties as he may direct. They 
should be capable of dr iving tanks and other auto - 
motive equipment so as to assist in loading 
operations where the automotive power of the 
damaged vehicle may be used. These men should 
be fully conversant with ropes, knots, and other 
rigging equipment, and should exercise great 
care not to injure the disabled or damaged ma­
teriel further in loading and unloading opera­
tions.

DEFINITIONS

Recovery is the removal of disabled or 
damaged materiel from the battlefield or wher­
ever it may be found, and its transportation to 
a point which is readily accessible to transport­
ing units traveling to the rear. Recovery is 
sometimes used as a generic term to combine 
recovery and evacuation operations. In this 
sense the term means the acquisition of damaged 
or abandoned materiel with the purpose of 
preparing it for reissue.

Salvage, as used in this study, refers 
to unserviceable equipment which is beyond re­
pair. After cannibalization of such equipment, 
it may be turned over to the quartermaster 
salvage service for disposition.

Evacuation is the transportation of re­
covered materiel from collecting points or from 
maintenance shops to the proper maintenance 
echelon for repair. It is also used in a general 
sense to denote the movement to the rear of any 
and all types of personnel and materiel.

A recovery collecting point is an area 
located in the vicinity of the combat troops and 
near the axis of supply and evacuation. Dis­
abled, abandoned; captured, and salvaged ma­
teriel recovered from the battlefield will be 
brought to this area for evacuation. The location 
of collecting points is specified in administrative 
orders of divisions and larger units.

A contact party is a detachment of Ord­
nance personnel sent from an Ordnance field shop 
to units requiring assistance. It may consist of 
as many men and as much equipment as are con­
sidered necessary for the mission.

Cannibalization is the stripping from 
damaged materiel of serviceable parts which are 
required for maintenance operations. This will 
always be performed on nonrepairable items in 
all echelons and may be performed on repairable 
items which must be evacuated to a higher 
echelon if stocks of the component parts are 
depleted in the lower echelon.

A booby trap is an explosive device ar­
ranged on abandoned materiel by a combatant for 
the purpose of wounding or killing careless or 
thoughtless opponents. These traps may be con­

nected to doors, windows, furniture, and sou­
venirs, such as helmets or parts of uniforms or 
rifles, and they may be attached to weapons or 
vehicles which have had to be abandoned. (See 
another article in this issue.)

The axis of supply and evacuation is a 
principal route (or routes, in the event one-way 
traffic is necessary), following the main line 
of advance, over which supplies are brought 
forward to the troops and over which damaged 
and/or salvaged materiel is moved to the rear 
echelons. Whenever possible, the axis of supply 
and evacuation will be along main highways.

YOU SHOULD

KNOW ABOUT----

......... FIELD RIGGING

On the next page you will f ind the beginning 
of a study of field rigging. This is a subject of 
special interest to recovery personnel, and of 
general interest to all Ordnance personnel. In 
this article you will find discussions and direc­
tions for tying all the principal knots, bends and 
hitches which you will use in the field, as well 
as information regarding hoisting devices, etc.

.........CAMOUFLAGE

On page 538 a discussion of some of the 
principles of camouflage begins. Camouflage 
will often be of vital importance to a recovery 
unit if it is to operate successfully in the field. 
The subject is of general importance for the 
personnel of all units located in the theater of 
operations.

......... BOOBY TRAPS

Don’t overlook the short article on Booby 
Traps which begins on page 543. It may not look 
important to you, because you are not a "booby", 
but it is very important, and maybe you are a 
"booby".

Some strange stories have been coming 
from the war zones. They indicate, as we should 
always expect, that the enemy carries with him a 
bag full of surprises, even when he is being de­
feated and is in reckless retreat.

We must never underjudge the cunning of 
an enemy. We must expect to encounter many 
little tricks, often to our sorrow, if we live to 
think about it afterward.

It is said that during the Axis retreat 
from Egypt across Lybia during November, the 
pursuing British troops often found what appeared 
to be small notebooks on the desert. Too many 
times British soldiers stopped to retrieve these 
lost articles, or "souvenirs". When picked up 
they exploded in the hands of the man who had 
more curiosity than sense. In some cases the 
injuries were fatal. In the remainder, the curious 
received one or two "souvenirs" which he will 
carry with him the rest of his life. He ceases to 
pursue the retreating enemy, with stubs of arms 
where hands should be.

DON’T TOUCH ANYTHING UNLESS YOU 
KNOW POSITIVELY WHAT IT IS.



Heavy work must be done with rigging, 
using rope, blocks, and beams which are part of 
the field equipment, or which are found on the 
spot. Considerable thought, knowledge of the 
principles of rigging, and constant care of equip- 
mentare required if the job is to be done quickly, 
efficiently, and safely.

FIELD RIGGING

Almost every Ordnance noncommissioned 
officer will at some time have to handle an ob­
ject which is too heavy for him and his men to 
lift. He will then use some kind of mechanical 
device to multiply human strength so that the 
lifting can be done efficiently.

They are especially designed lifting 
devices which require little thought on the part 
of the user. Naturally, these are not available 
in the field.

MACHINES AND MECHANICAL ADVANTAGES
ROPE AND ITS CARE
STRENGTH OF ROPE 

BLOCKSAND TACKLE 
HOISTING DEVICES 

ESSENTIAL KNOTS, BENDS, AND HITCHES 
WIRE ROPE

IEI

Based on a text titled 
"Field Rigging" prepared 

by the Training Department, 
Ordnance Replacement Training 

Center, Aberdeen Proving Ground, 
Maryland.
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This principle is:

Field rigging makes use of various de­
vices which increase the force that a man can 
exert, but in all these only one basic principle 
is .involved.

A small force applied over a great dis­
tance will move a great load a short distance.

Thus we see that 100 pounds times 1 foot (short 
lever arm) equals 20 pounds times 5 feet (long 
lever arm). In other words, the small weight 
times its lever arm equals the large weight 
times its lever arm. No energy has been gained, 
but one change has been made. With a small 
weight we have been able to balance a large 
weight; MECHANICAL ADVANTAGE has been

MACH 
MECHA 
ADVA\

The same principle is applied in the use 
of the windlass, which is a sort of continuous

This is shown by the lever. The small 
weight on the long end of the lever can move a 
great distance and exactly balance the large 
weight which moves a short distance. The work 
done — the weight times the distance it moves — 
is the same in both cases. Therefore there is 
no energy gained.

We see in the sketch that a weight of 20 
pounds exactly balances another which is 5 times 
as heavy, or 100 pounds, on the lever. This is 
true because the small weight moves 5 times as 
far as the large weight. We also notice that the 
long lever arm is 5 times as long as the short 
and that the small weight is on the long arm. 

gained. MECHANICAL ADVANTAGE is the 
proportion between the large weight and the 
small weight which balanced it.

The value of this thing called Mechaniaal 
Advantage is readily seen, of course. A great 
deal of lifting and moving must be done in the 
performance of Ordnance Maintenance, and much 
of this work requires muscles, or some substitute 
for muscles.

Never fail to take advantage of mechanical 
devices if the materials required for their use 
are at hand. Personnel is the most valuable item 
used in our maintenance work. A man who is 
weakened or broken unnecessarily is an inexcus­
able loss of our most valuable maintenance tool. 
A man in the hospital can perform no mainte­
nancework, and in addition he requires care from 
other personnel.

The idea of Mechanical Advantage, there­
fore, cannot be given too much emphasis. The 
use of so simple a principle as that of the lever 
should be used whenever possible. 

lever. The increase in force is equal to the 
length of the handle divided by the radius of the 
drum.

The pulley is another form of lever, as 
can be shown by cutting out a part of the pulley 
and imagining it as operating alone. For every 
two feet of rope pulled the weight moves only

one foot. This makes it possible for a force of 
50 pounds to balance a weight of 100 pounds. 
Therefore the M. A. (Mechanical Advantage) of 
this pulley system is 2, since a weight of 50 
pounds is able to balance a weight twice as 
heavy.
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The fixed pulley is used only to change 
the direction of the pull and does not change 
the M. A. The M. A. is the Important factor to 
be studied, however, for in addition to helping

many times the power which the personnel avail­
able could otherwise afford. Note the use of 
block and tackle in the lifting apparatus of the

Heavy Wrecker, which magnifies greatly the 
lifting power which would otherwise be available.

The more ropes there are supporting the 
load the more slowly it moves, and the greater 
the M.A. This can be shown by placing a scale

in each strand of the supporting rope. The 
strain is equal on each part of the rope because 
the rope passes over the wheels easily, and 

makes the strain on each strand equal to the 
strain on the pull ingrope. The M.A. of a simple 
pulley system is equal to the number of sup- 
orting ropes.

Saying that the load moves more slowly 
does not of necessity imply any disadvantage in 
the use of the principle involved. While speed 
is almost always essential in maintenance work, 
it must often be subordinated to other considera­
tions. Being sure, and being safe, are also im­
portant considerations, and often they add to the 
actual speed with which the entire task is accom­
plished.

In the efficient use of block and tackle, 
as in all adaptions of rigging principles to the 
tasks at hand, a high degree of ingenuity is a 
necessity. It is often possible to do a job in a 
number of different ways, possibly with equally 
satisfactory results. It is just as easy, however, 
to select a wrong method, or at least one which 
would consume more time or energy.

M.A.=4 J?

Pulley "B" and the load move one-half as fast 
as pulley "A" and one-fourth as fastas the pulling 
rope. Therefore the M.A. of the compound system 
is obtained by multiplying the M.A. of the two 
systems.

The wedge or inclined plane is another 
familiar device. This is the principle used in 
splitting a log with a wedge, or cutting with sharp

instruments. It is also involved when a sloping 
surface is used to raise heavy objects. The M.A. 
of this device is equal to the distance the object 
moves divided by the height it is raised.

We realize without stopping to think that 
it is easier to move a heavy object up a ramp or 
a sloping incline than to lift it bodily. It may

also be much safer, and therefore quicker in the 
end. We know, certainly that it reduces the 
probable fatigue of personnel, which in Itself is 
an advantage always to be considered.

A screw is nothing more than a "rolled 
up" inclined plane. It is used in doing work in 

Compound systems result when one sys­
tem is connected as a part of another. Pulley 
"A" moves one-half as fast as the pulling rope.

the form of mechanical jacks, nuts and bolts, 
and turn buckles.

Another useful principle is that of the hy­
draulic jack. If a small force is exerted on a

small piston a pressure is set up, and this pres­
sure is carried by tubes to a large cylinder.

Since the same pressure is exerted on 
every part of the system, the large piston can 
support a greater force, as it has more area 
upon which the pressure acts. As in the other

devices, however, the small piston must move 
through many strokes in order to raise the large 
piston a short distance.
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Rope is by far the most important single 
item in field rigging. It is made up of many 
fibres of hemp or similar material which are 
twisted into yarns. The yarns have a right­
hand twist (or lay). Many yarns are placed 
together and twisted to the left to forma strand. 
Several strands, usually three, are laid up right-

srRANO-t£FrHANo

RIGHT HAND-ou 
HAWSER LAID

handed to form a rope. The rope does not un­
twist when a strain is applied to it because the 
strands have a strong left-hand twist which 
balances the combined right-handed twist of the 
yarns of the rope.

Ropes used in the army will usually be 
three-strand, right-laid. Other types of rope 
are made in different ways.

Cable-laid is another term which means 
the same as right-laid.

Shroud-laid rope is composed of four 
strands laid up right-handed around a core rope.

Marline is creosoted twine which is used 
for lashing, whipping, or seizing. It may be two 
or three-strand and is left laid.

Nothing can be done to increase the 
strength of rope, but many things may happen to 
decrease its strength. It is necessary to inspect 
it frequently to guard against wear or damage. 
Be sure to test it whenever there is any doubt as 
to its strength.

The inner surfaces of the strands should 
be inspected frequently. This can be done by 
opening the jaws (point at which the strands press 
against one another), with a strong twist against 
the lay. Special note should be made of:

1. Broken Inner Fibres caused by sand 
or sharp particles which cut the fibres when the 
rope is flexible as it is when passing over a 
sheave (wheel of a block or pulley).

2. Discoloration caused by action of acid 
or strong caustic. This will appear as a reddish- 
brown stain which is much darker than the natural 
color of the rope. If the discoloration is due to 
acid the fibres will break when scratched with 
the thumb nail. Remove the damaged portion 
and splice the rope.

3. Mold.usually caused by damp storage, 
can be recognized by its musty odor. It may ap­
pear as a green, white or black dust in the jaws 
of the rope. Rope that is damaged by mold should 
not be used until its strength is tested.

(TEST: The tackle you are to use should 
be formed with the rope to be tested. Fasten it 
between two fixed objects and apply force strong­
er than that to be used in actual lifting.)

When storing or handling rope be sure to 
guard against:

1. Commercial Acids: A common acid 
(Sulphuric) is found in automobile batteries. 
Because it is very strong, never allow rope to 
come in contact with batteries that may be lying 
about unprotected.

2. Uric Acid: This is found in urine.

3. Sand: This may be picked up almost 
anywhere. It cuts the inner fibres. Wash the 
rope frequently.

4. Commercial Caustic: This weakens 
the rope as does acid.

•»-

5. Mold: This will attack any wet rope, 
especially if it is dirty. Store rope in a cool dry 
place.

6. Dry-Rot: Storing in a hot dry place 
for long periods causes rope to become weak 
and limp, because of dry-rot. Avoid storing in 
attics or furnace rooms.

New rope should make a creaking sound 
when it is tied or twisted. If it does not do this 
there is reason to doubt its strength. It should 
be tested before being used.
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Rope should be stored in a cool dry place. 
When it becomes wet it should be thoroughly 
dried before being coiled and placed in storage. 
Rope should be dried in the shade and away 
from artificial heat. If possible it should be 
hung on a peg or beam in such away that air can 
circulate around all parts of it. If the rope is

heavy it may be placed on a wooden rack on the 
floor in such a manner that air can circulate 
around it.

Rope should be washed regularly, es­
pecially if it has become covered with sand, sap 
from green timbers, or other dirt which might 
cut the fibres or mold. A strong spray of water 
played on the rope is a very effective method of 
washing. Another method is to place the rope in 
a barrel of clear water and work it up and down 
with a forked pole.

Care must be taken to avoid twisting the 
rope during handling. A twisted rope will not 
pull straight but will kink or snarl. A snarled 
or twisted rope will cause a rig to twist and 
bind when used. Rope is likely to become twisted 
when it is coiled or uncoiled by inexperienced 
personnel. Experiments show that when rope is 
coiled to the right (in clock-wise direction) it 
twists to the right; but when colled to the left it 
twists to the left. It is desirable to harden the 
twist of a rope while it is colled, rather than 
unlay it; thus right laid rope should always be 

coiled to the right. The rope should be uncoiled 
in the reverse direction, i.e., to the left. This

will remove the twist placed there when coiling. 
If uncoiled in the same direction, an additional 
twist will be put in the rope and it will kink 
badly.

The rule tofollow for right-laid rope is: 
COIL TO THE RIGHT-UNCOIL TO THE LEFT

New rope is wrapped in burlap and bound 
with cord. If the rope is uncoiling to the right,

turn the coil over and pull the end through the

core and the rope will UNCOIL TO THE LEFT 
as it should. Continue uncoiling until the desired 
amount is removed.

When rope is cut, the portion of the 
strands near the ends are freed and lose their 
strong twist. Since it was the twist of the strands 
that held the rope together, it now begins to 
loosen and unlay. To avoid this, the rope is 
"whipped" with twine, yarn or marline. Wire 
or marline is best for whipping heavy rope.

Whipping is done as follows:

1. Form a bight in the marline and lay 
it in a jaw of the rope.

2. Begin wrapping tightly about the rope 
against the lay.

3. After alength l-l/2times as long as 
the diameter of the rope has been covered, pass 
the end through the bight.

4. Draw the bight under the whipping 
by pulling on the first end laid down. Draw half­
way through and remove the free ends of the 
marline.

5. Repeat the process, leaving about one 
and one half rope diameters between whippings. 
Cut the rope neatly between the whipping.

Rope is cut easily when under tension. 
Bend it sharply at the spot to be cut and use a 
sharp pocket knife on the outside strand. When

a rope is to be cut it should be whipped on either 
side of the place to be cut.

CUT HERE

■ 1'6 TIMES • 
;ROPE DIAM.!

Doyour whipping carefully. Carelessness 
in such work may cause disastrous inconvenience 
and delay later. As already mentioned, be sure, 
be safe, and thereby add to your eventual speed.

New rope may have a slight twist the first 
time it is uncoiled. To remove this twist, fasten 
one end of the rope to a snatch block (or swivel 
block) and fasten the snatch block to a fixed object 
several feet from the ground. Stretch the rope 
to its full length and pull it taut with a block and 
tackle held by another fixed object: (Or simply 
fasten it to a truck and pull.) If there is time to 
do so, hold it taut for an hour to allow the fibres 
to set against one another. Rope that has be­
come kinked and snarled may be stretched in 
the same way but it is usually not necessary to 
hold it taut for a long time.

All personnel involved in the use of rope 
should be thoroughly trained in its care as well 
as in its use.

An hour spent in the care of rope, or in 
preparing it for efficient use, is always a good 
investment. It will pay dividends in the quality 
of work performed with it, in safety, in the temper 
and fatigue of personnel, and in final results.

Nothing will tend to increase the confi­
dence of personnel in rope to be used than the 
knowledge that it is in good condition for use, 
and that knowledge is best obtained if the men who 
are to use the rope care for it when it is not in 
use. This does not mean, of course, that other 
personnel should not also be well informed.
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Rope has only one kind of strength. It 
resists being pulled in two. It will not resist a 
force in any direction except along its length. 
Therefore rope is said to be flexible. Its 
strength is called tensile strength.

or the wood may be weak and allow the timber 
to.break, causing damage to personnel and 
equipment. A truck or tractor is usually heavy 
enough to remain on the ground while the tackle 
is being tested.

The weight of the object to be lifted does 
not always indicate the strain that will be put 
on the rope. The rigger must look outfor cases 
in which ropes are made to pull against one 
another or to pull at too sharp an angle such as

Rope should be tested whenever there is 
any doubt about its strength. The tackle should

New hemp rope and flexible steel cable 
usually found on army vehicles have tensile 
strengths as shown in the following table: 

(NOTE: Flexible steel cable has a strength
approximately eight times 
the same diameter.)

that of hemp rope of

DIAMETER STANDARD 
HEMP ROPE

BREAKING LOAD 
FLEXIBLE STEEL 

CABLE

1/2 3200 lbs. 25600 lbs.
5/8 4920 lbs. 39360 lbs.
3/4 5910 lbs. 47280 lbs.
1 10020 lbs. 80160 lbs.
1-1/4 12340 lbs. 98720 lbs.
1-1/2 15160 lbs. 121280 lbs.

The safe working load that can be put on 
a rope is very much less than the breaking load. 
It should not be more than one-third of the STAN­
DARD BREAKING LOAD. For example - the 
safe working load of a rope 1/2" in diameter is 
one-third of 3200 pounds, or about 1066 pounds.

Special care must be exercised when 
using old or worn rope. Exposure and use 
weakens rope so that it may lose 1/4 or 1/2 
of its original strength in a few months. Tarring 
a rope will decrease its strength but make it 
more durable and more weather-proof.

This justifies repeating the statement that 
the confidence of using personnel is increased 
by familiarity with rope which is to be used.

be fastened between two trees or other fixed 
objects. If it is known that two men can operate 
the tackle, three or four men should be used to 
test it.

It is wise to test the complete rig be­
cause the timbers may contain hidden failures 

5TRE
/R
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would occur while raising a pole or by using 
too short a sling. Try to place the rig so that 
the ropes may pull straight up, or as nearly 
straight as possible.

A — 1000 pounds
B — 1035 pounds
C — 1154 pounds
D — 1414 pounds
E — 2000 pounds
F — 3864 pounds

pull is exactly opposite to the pull of the 2000 
pound weight, and each rope carries 1000 pounds. 

As the sling is made shorter the ropes begin 
to compress the load as well as hold its weight. 
When the sling makes an angle of 120 degrees 
each rope is actually under 2000 pounds stress, 
or twice as much as when it was pulling straight 
up. When a rope is bent ata sharp angle such as

over the corner of a square beam, its strength 
is decreased. The strands that are on the short 
or inner side of the bend are compressed while 
the strands on the long or outer side are under 
tension and carry the entire load. This explains 
why a rope usually breaks where it is knotted. 
If the curve is long and even as around a sheave, 
each strand, because of the lay of the rope, has 
a chance to be both an outside and inside strand, 
thus equalizing the stress on each strand. The 

The effect of a short sling in increasing 
the strain on a rope is shown in the accompanying 
figure. If the ropes come straight down, the

creaking noise that a rope makes going over a 
sheave is caused by the strands moving from the 
part of the curve where they are compressed to 
the part where they are stretched, and back 
again. If the curve is long enough so that all 
3 strands touch it at least once.it is safe to use.

After calculating weights, allowing for 
angles and eliminating sharp bends, the rope may 
still fall due to a sudden "snap". This occurs when 
the weight is allowed to fall fora distance and is

stopped suddenly. The force, like the striking 
force of a hammer, cannot be figured accurately, 
but it is very great. The same effect results 
from a faulty knot or hitch that slipsand seizes.

SISAL ROPE

As a wartime measure a substitute ma­
terial, sisal, is being issued in some cases in­
stead of the usual manila rope. Sisal is safe. 
But all personnel using it should remember that 
it has limitations. It has only about 80% the 
breaking strength of manila.

Circumference Breaking strength in Lbs.
Nominal Standard Sisal
Inches Rope Rope

(3 strand) (3 strand)
5/8 450 360
3/4 600 480
1 1000 800
1-1/8 1350 1080
1-1/2 2650 2120

Use sisal with sensible recognition of 
its limitations and it will be found an excellent 
substitute.

No separate set of rules need be set up 
for the care and use of Sisal rope except the 
warnings regarding comparative strength given 
above.

So far as physical appearance is concerned 
it is put together in the same manner as Manila 
hemp rope. It is packed in the same manner, 
and must be unpacked in the same manner.

The same things which damage Manila 
hemp also damage Sisal. Acids, caustics, sand 
and grit, dry rot, and mold have the same effects. 
In other words, Sisal must be given the same 
treatment as that customarily given to your rope.

It’s limitations must be borne in mind 
both by supervisory and by using personnel. 
Every effort must be made to prevent any loss of 
confidence in the use of this substitute. The two 
types, if possible, should be segregated, so that 
a crew using Manila rope may not suddenly learn, 
by its failtire, that they have been using Sisal. 
This could easily happen in night operations un­
less something is done to prevent it.

This gets back to the idea already men­
tioned, but worthy of repetition. Be sure, be 
safe, and then get the job done. This requires 
a high type of supervision and constant care on 
the part of all personnel concerned.

once.it


524 THE ORDNANCE SERGEANT December

A block consists of a shell or frame 
housing containing one or more grooved pulley 
wheels or sheaves giving support to the ends of 
a pin upon which the sheaves revolve. A hook 
is attached to one end of the block and a becket 
to the other end.

Blocks are used to change the direction 
of ropes, and to multiply power at the expense 
of distance and time. Blocks are designated by 
the length of the shell in inches, and by the num­
ber of sheaves.

Blocks with 1, 2, 3, and 4 sheaves are 
called single, double, triple, and quadruple 
blocks, respectively.

SNATCH BLOCK
Another type of block used in rigging is 

the snatch block or swivel block. Its primary 
use is to change the direction of pull. In order 
to accomplish this mission, the snatch block is 
so constructed that one side may be opened, and 
a line passed through this opening and on to the 
sheave. This opening is called the "gate". The 
advantage of the gate is that a rope can be placed 
onto its sheave without having a free end of the 
rope available. The gate is locked while the 
block is working.

To open the gate it is only necessary to 
tip the block at the point where the hook is at­
tached and the gate will come free. The snatch 
block is usually a single sheave block, and it has 
a swivel hook. This is necessary because the

HOW TO REEVE A SET OF TRIPLE BLOCKS

1. Set the blocks down on their sides, 
with the hooks outward, and the beckets facing 
each other.

B A

2. Two men, one for each block, straddle 
the blocks with their backs to each other. The 
men and blocks should be approximately six feet 
apart.

3. Pass the rope through the center 
sheave of block A, from right to left.

4. Next, pass the rope through the bottom 
sheave of block B, from right to left.

5. Then pass the rope through the bottom 
sheave of block A, again from right to left.

6. At this point pass the rope through the 
center sheave of block B from left to right.

7. From here, pass the rope through the 
top sheave of block A, from left to right.

8. Next pass the rope through the top 
sheave of block B, again from left to right.

9. The last step is to bring the running 
end up to the becket of block A, making certain 
that you pass the rope under the only line that 
crosses the blocks.

10. Pass the rope through the becket, 
fasten it with two half hitches and seize the end.

Whenever reeving a set of blocks that 
have unequal numbers of sheaves, the block 
having the greatest number of sheavesis always 
reeved first. All blocks are reeved through the 
mouth of the sheave nearest to the hook. In the

event that a set of blocks have the same number 
of sheaves, it makes little difference which of the 
blocks is reeved first. However, it should be 
remembered that the block through which the 
rope is first passed is to be considered the top 
block, or the stationary block when hoisting.

block must be sllowed to conform to the direc­
tion of the pull.

Blocks come in various sizes, and they 
will take different sizes of rope. A common size 
is the block with the eight inch shell. It is best to 
use a 3/4 or 1 inch rope for the eight inch block. 
If we use too large a rope the result will be a 
loss of power due to friction, and also an un­
necessary wearing of the rope.
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It is best to have the pull line running 
over the center sheave. In this way there will 
be a minimum of friction due to tipping of the 
blocks.

When it is necessary to move an object 
in a horizontal direction an added mechanical 
advantage will be gained if the block through 
which the pull line is passing is secured to the 
object to be moved.

MECHANICAL ADVANTAGE

The mechanical advantage is the propor­
tion of the load to the power necessary to raise 
the load.

In moving loads with block and tackle it 
may or may not be desirable to obtain a great 
mechanical advantage. The greater the mechan­
ical advantage, the greater will be the amount of 
rigging required as well as the time to prepare 
it.

Too much rigging causes waste of time 
and material. Therefore, the mechanical advan­
tage of a rig should be no greater than is actually 
necessary in view of the pull to be applied and the 
power available.

If eight men are available it would be un­
wise to rig a combination that would enable one 
man to do the task.

Remember that the most simple rig which 
will getthe job done is the ideal rig to use. Time 
wasted in the preparation of complicated rigging 
is faulty for at least two reasons. It causes an 

unnecessary delay in the accomplishment of the 
task, and it encourages the forming of a bad 
habit by personnel. Instruct all personnel so that 
they will understand how to evaluate each job to 
be done, and determine sensibly the rig required 
to do it.

This is even more important when we 
consider friction. In simple tackle arrangements 
we have stated that the mechanical advantage is 
equal to the number of supporting ropes. How­
ever, it must be remembered that each pulley 
increases the friction and for this reason no more 
pulleys than are necessary should be included in 
the system. Friction is found around the sheaves 
and pins and also where the ropes rub against 
each other. For the average size block a safe 
rule is to allow a 10% friction loss for each 
sheave in the block.

EXAMPLE:

Tackle: One double and triple block; a 
total of five sheaves or five supporting ropes. 
This should give a mechanical advantage of five.

Load: 500 pounds. This should mean 
that a pull of 100 pounds would lift the load.

Friction: Five sheaves at 10% each give 
a 50% friction loss. Thus an additional 250 
pounds (50% of 500 pounds) is added to the load.

Totalloadto belifted: 750 pounds. Thus 
a pull of 150 pounds (750 pounds divided by 5) is 
needed to lift the 500 pound load.

From this example it can be seen that 
friction plays an important part in rigging.
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There are four types of hoisting devices 
used in field rigging.

2. The Shear is composed of two spars, 
separated at the butts, and lashed together at the 
tip ends.

These are constructed of timbers and 
spars. Not every type of tree can be used as a 
spar. Some trees, due to the nature of wood, 
are not well suited for the purpose.

In the group of "recommended types",

3. The Tripod is composed of three spars 
(legs), separated at the buttsand lashed together 
at the tip ends.

4. The Transom is a horizontal spar or 
rope lashed or tied across two uprights, usually 
two trees.

the best and safest type is that which will with­
out snapping if placed under very heavy stress. 
The non-recommended types will snap without 
warning because of the presence of numerous 
knots, and the rigidity of the wood. Their use 
should be avoided.

^^RECOMMENDED

UBually but three rigging problens are met 
in the field. First; the mounting and dismount­
ing of heavy pieces; second, the loading or un­
loading of materiel; and third, the handling of 
disabled materiel. The first is usually accomp­
lished with permanent rigging. In the second 
case, too, more or less permanent rigging is us-

It is not advisable to employ a spar 
which does not measure at least 8 inches in 
diameter at its butt end. Nor is it necessary 
to use a spar that measures over 12 inches in 
diameter. The characteristics of a good spar 
are these:

1. Straight grain of the wood.
2. Must be flexible.
3. Must be straight.
4. Should have a minimum of knots.
5. Must be free of splits.
6. Should be well seasoned (not green).

Unless spars which have already been 
preparedfor use are available, experienced per­
sonnel should be assigned to the task of procur­
ing them, as, for example, when they must be 
cut from standing timber.

First of all, due care should be used in 
the selection of the tree or trees to be cut. At­
tention must be paid to the variety of timber 
available, and to the sizes required.

The cutting of timber, too, if necessary 
safety precautions are to be taken and if the 
work is to be done without considerable waste 
of time, requires experience. Really useful 
experience in such work can be gained only by 
practice.

Safety must not be overlooked in the cut­
ting of timber, especially when the personnel as­
signed to such work is not thoroughly experienced.
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THE GIN POLE

The gin pole is the simplest of the hoist­
ing devices constructed in the field. Only one 
spar or pole is required.

The gin pole must have both back and 
side guys in order to maintain it at the angle 
which is required. The guys are those ropes 
which must be secured to the spar to be used, 
and also to some kind of suitable anchorage, for 
the purpose of holding the spar in the desired 
position.

The back guy on a gin pole is usually 
more satisfactory if it is a block and tackle. It 
is thus easily used to raise the gin pole from the 
ground to the desired angle. After the spar is 
in place this back guy may also be used for the 
adjustment of the spar backward and forward as 
may be required by the task being performed.

There is a limit to the angle at which a 
Gin Pole may be set and used. Any angle between 
15 and 45 degrees from the vertical is considered 

safe. More than 45 degrees is considered un­
safe, because leverage produced by the load will 
undulytax the backfalls andback anchorage. On 
the other hand an angle of less than 15 degrees

THE SHEAR (THE "A" FRAME)

The Shear (or "A" Frame) differs from 
the Gin Pole in that it is possible to move it 
from an angle of 45° on one side to an angle of 
45° on the opposite side of the vertical.

The shear does not require the use of 
side guy lines, and this is often a convenient 
factor since it reduces the need for so much 
rope, cable, or other material used for guy 
lines.

The moving ability of the shear is made 
possible by taking up the slack on one set of 
blocks, either front or rear, while the slack on 
the opposing set of blocks is lessened.

When the shear has passed the vertical 
position, the front falls thereby become the back 
falls, while the back falls then become the front 
falls.

Because of this action, it is possible, by 
use of the shear, to raise an object on one side 
of the shear and, while holding it in a raised 
position, move it to the other side and then let it 
down.

Great care, however, should be exercised 
in using the shear in this manner, especially 
when objects of considerable weight are being 
moved. The shear must have solid fottings, the 
movement to be made with the object being lifted 
should be carefully studied before the operation 
begins, and the personnel involved should pay 
close attention to the work as it progresses.

APPROXIMATE SIZE AND LENGTH OF SPARS 
REQUIRED FOR SHEARS

Weight to be 
Lifted

3 to 5 tons
5 to 12 tons 

12 to 25 tons

Mean Diameter Length

8 to 11 inches
11 to 14 inches
16 to 20 inches

30 to 40 feet
40 to 50 feet
50 to 60 feet

THE TRIPOD

The tripod is a more permanent type of 
lifting device. It is usually used where the rig­
ging required is of a more permanent nature. It 
is not movable. It must be built of long and heavy 
spars, if it is to be able to accomodate a bulky 
object between its spars. Usually, a tripod is so 
large that it requires a Gin Pole to lift it into 
position.

may cause the load to swing into the Gin Pole, 
causing the blocks to jam against the pole, thus 
creating friction which may have serious results 
such as the cutting of the running line.

To secure the tops of poles in making a 
tripod, lay the two legs parallel with tips on a 
skid. Place the pry pole between them with butt 
in opposite direction. Make a clove hitch on one 
outer spar, take eight or ten loose turns around 
all three spars, with a couple of trapping turns 
around the lashing between each leg and the pry 
pole. Finish with a clove hitch on the pry pole 
above the lashing.

ROPE AND LOG TRANSOMS

In considering the erection of a lifting 
device, the following three factors must be 
taken into consideration.

1. Time available.
2. Labor available.
3. Natural facilities available.

Time which is available is, of course, 
an important consideration, since an unreason­
able portion of the time available cannot be 
spent in preparing to do maintenance work if 
the actual work itself is to be accomplished.

In stable situations, however, the time 
required to make completely adequate arrange­
ments for the hoisting of heavy objects may 
prove to be a very good investment. If the hoist­
ing device is to be used for a considerable per­
iod of time, the use of ample time to prepare it 
for use may be justified.

The question of time required, however, 
must be determined by the personnel involved, 
and is dependent entirely upon the situation.

The amount of labor available, too, is 
an important consideration, both in the erection 
of the hoisting device and in the use to which it 
can be put. The manual which the personnel 
available will be called upon to perform without 
the aid of a hoisting device must be considered. 
If but little time is available, and if the personnel 
present is adequate to perform a small required 
amount of lifting, the erection of a transom may 
be a waste of time and effort.

It is the last factor which suggests the 
erection of a transom. Ordnance companies often 
are located in heavily wooded areasfor the pur­
pose of camouflage, where there are plenty of 
sturdy trees which can be used in the construction 
of a transom. Two trees about 15 to 20 feet apart 
should be selected.



528 THE ORDNANCE SERGEANT December

When rope is used, care should be taken 
that enough slack is left in the rope to lessen the 
strain on the rope. This is the same principle

ROPE TRANSOM

The rope transom is the type which can 
be erected most rapidly. If the rope is available 
(1-1/2" or 1-1/4" in diameter), a rope transom 
should be erected instead of a log transom. The 
fact that the strength of a rope is a known quan­
tity, while the strength of a log is usually not 
known, makes the rope transom a safer device. 

that exists in a sling. However, the rope should 
be placed high enough that the slack in the rope 
and the slight bending of the treeswill not place 
the upper block too low and prevent raising the 
load to the desired height.

The trees can be prevented from bending 
too much toward the center either by tying each 
tree back to the base of another tree, or by using 
a log stiffener. This can be accomplished by 
lashing a log across both trees above the points 
where the cross rope is tied. Not only will the 
log serve as a brace between the two trees, but 
it also can be used as a means of raising the 
block and tackle to the rope transom.

In the establishment of a bivouac to be 
used for field maintenance work, proper con­
sideration should be given to the selection of 
trees which will be suitable for the erection of 
transoms, if such hoisting devices are to be used.

It is even possible that this consideration 
will materially influence the making of a choice 
between two or more conveniently located sites.

It should be noted that trees a convenient 
distance apart shouldbe selected. The span must 
not be too great, nor too little. If the area is 
heavily wooded, consideration must be given to 
the possibility of moving large vehicles or other 
material between the two trees easily. Obviously 
considerable time might be required for the 
clearing of other trees or underbrush if a site so 
encumbered were to be selected.

Unless the site was especially suitable 
for other reasons, such a waste of time might 
not be worth while.

LOG TRANSOM

The log transom requires less rope than 
the rope transom. It consists of nothing more 
than a log lashed across two trees. A sling is 
thrown over the log and the upper block hooked 
to this sling. The log can be hoisted into posi­
tion, preparatory to being lashed in place, by 
means of a single block and a light line. The 
block is lashed to the tree just above the point 
where the log is to be lashed.

The fact that a log transom requires less 
rope than a rope transom may at times be a dis­
tinct advantage, especially if the required log of 
suitable variety can be obtained nearby.

The log transom consists of nothing more 
than a log lashed across two trees. It is im­
portant, however, that it be constructed properly. 
It must be substantial enough for the lifting of 
any heavy object for which it is intended.

The log can be hoisted into place pre­
paratory to being lashed to the two trees by the 
use of a single block and a light tackle. The 
block used should be lashed to first one tree 
and then the other, just above the points where 
the ends of the log are to be lashed.

All lashing shouldbe done carefully. The 
proper knots for the particular condition existing 
should be used, and they must be properly and 
securely tied. Care must be given, of course, to 
their untying when the transom is dismantled.
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A knowledge of the knots, bends, and 
hitches described in this article will fully equip 
a rigger to perform any type of rigging job.

Before going into the subject, a few defin­
itions should be learned.

A KNOT is formed by rope twisted about

A BEND is formed by one rope fastened 
to another rope.

A HITCH is formed by a rope fastened to 
a beam or other object.

The RUNNING END of a rope is that 
part of the rope used to work in and around the 

standing part to form a knot. The running end 
is the free end.

The STANDING PART of a rope is that 
part around which the knot is tied.

The BIGHT is a loop formed in a rope 
by doubling itself back along its own parallel.

A CROSS BIGHT is a loop formed in a 
rope by doubling the running end back and across 
the standing part.

BEARING SURFACE or PURCHASE is 

the ropes in a knot, bend, or hitch, that binds 
and creates the friction which holds the fasten­
ing together.

(CAUTION: Putting an average knot, 
bend, or hitch, in a rope decreases the strength 
of a rope approximately 25%. This is not caused 
by the fact that the fastening will slip, but in 
forming the fastening the rope has been bent and 
twisted. This bending and twisting causes some 
fibers to be stretched and some fibers to be 
compressed,creating stresses which will weaken 
the rope.)

There are three qualities to look for in 
judging the usefulness of a knot. It is well to 
keep these in mind while learning and using 
knots.

that portion of the rope which is in contact with 
an object or another rope; it is that portion of

It will hold; it is dependable and slip-

It is easy to tie.
It is easy to untie.

SQUARE KNOT
A square knot is sometimes called a Reef 

Knot. Its holding qualities are very good. It is 
used to join two ropes of equal diameters,or ends 
of the same rope. There are two methods of tying 
this knot, both of which are shown here.

Take care that when the knot is completed

the running end and standing part of each rope 
both come out on the same side of theloop;other- 
wise you will have a Granny. Thlsknot is unsafe!

Make sure that the running ends of both 
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ropes come out on the same side; otherwise you 
will have a Thief Knot, also unsafe.

OVERHAND KNOT
The overhand knot is used to prevent the 

end of a rope from unraveling, or to prevent the 
BOWLINE

The bowline is often called the king of 
knots. It is simple to tie and untie. It will

end of a rope from passing back through the 
sheave of a block.

SINGLE SHEET BEND

The single sheetbend is used to join the 
ends of two ropes of different diameters. Its 
tying is very similar to that of the square knot.

Note that in forming the sheet bend the first 
bight should be made with the heavier rope, 
completing the bend with the lighter rope.

DOUBLE SHEET BEND
The double sheet bend is similar to 

the single sheet bend, except that double pur­
chase is obtained around the neck of the bight. 
It is used to join two wet ropes of different 
diameters.

Note that in contrast with the single 
sheet bend, the first bight of the double sheet 
bend should be made with the lighter rope.

never jam. It is used to form a loop of any 
desired size which will not slip.

DOUBLE BOWLINE
In cases where a double bearing surface 

is required, the double bowline replaces the 

single bowline for by its use double purchase 
is obtained.

BOWLINE ON A BIGHT

When a loop with a double purchase is 
required, when it is necessary to form a sling 
for a man such as in a boatswain’s chair, or 
when it is necessary to form a loop in a rope 

when the ends are not available, the bowline on 
a bight is used. Remember in practicing this 
knot that the two single ends of the rope are not 
available to the tier; only the doubled or loop end 
is available.

CLOVE HITCH

The clove hitch is the most widely used 
hitch in field rigging. Its main quality is that it 



1942 THE ORDNANCE SERGEANT 531

will tighten as tension is put on it, also this tight­
ening will occur no matter which end of the hitch 
is pulled on. It is used to fasten a guy line to 
anchorages and spars. Two methods of tying 
this hitch are shown here. The first is used 
when the free end of the spar is available, and 
the second when it is not. Note that the second 
method actually is nothing more than two half 
hitches formed back to back.

DUTCHMAN
The hitch known as the dutchman gives us 

a mechanical advantage which can be used to 
tighten guy lines, fastenings on picket stakes, 
fastenings on truck loads, etc.

To use the dutchman, pass the running 
end around the anchorage and through the third 
bight. Now by pulling on this running end, me­
chanical advantage will be obtained and the guy 
line will be tightened. The running end can be 
secured to the anchorage with a clove hitch.

TIMBER HITCH WITH TWO HALF HITCHES
This method is used to haul a log, spar, 

gun tube, or any long cylindrical object with the 
pull line parallel to the object being drawn.

Note that the two half hitches should 
always be between the timber hitch and the pull.

CATSPAW
The catspaw is used to obtain a double 

bearing surface on a hook.

SHEEP SHANK

A sheepshank is used to shorten a rope 
when the ends are not available, or, it may be 
used to by-pass a weak portion of a rope when 
the ends are not available. In the latter case,

be certain that the weak portion of the rope is 
in the center of the three parts.

Extreme care should be exercised in 
the use of this knot, as it will not hold unless 
stress is maintained.

FRAPPING
Frapping is the process of taking several 

turns of a rope about a lashing in a direction 
which cuts across the turns of the rope. This 
helps to tighten the lashing and to keep these

ropes from slipping apart, this may best be 
shown by the accompanying drawing.

SEIZING
Seizing is used to secure the running 

end of a rope to its standing part. This is neces­
sary both to prevent the jamming of bends and

o

hitches and also to make some bends and hitches 
more secure.

MOUSING A HOOK
Mousing is used to close off the mouth of 

a hook so that any rope in the hook will not fall 
out. Mousing also strengthens a hook since it 
ties the short side to the long side.

Both of these considerations may be of 
distinct advantage at times. It may easily happen 
that the rope, cable, or other material being 
used for hoisting heavy objects, may be slackened 
considerably while attaching or unfastening the 
ends from the object to be lifted. Mousing pre­
vents this. The strengthening of a hook, which 
often is subjected to severe strain, is, of course, 
a safety measure of importance.

All of the knots, hitches, bends, and other 
rigging principles outlined herein should be 
mastered by all personnel. The efficiency of both 
individuals and organizations is thus increased.
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Instructions have already been given for 
removing rope from the coil. DO NOT USE THE 
SAME METHOD WITH WIRE ROPE. If a coil of

wire rope is laid on the ground, and one end is 
pulled out, as with hemp rope, only kinks and 
unsatisfactory results will be obtained. Set the 

roll or coil on edge and roll it like a hoop or a 
wheel. Roll along a straight line, or too many 
coils may be unrolled at one turn.

Two preliminary steps should be taken 
when new wire rope is placed in service: (1) 
saturate it thoroughly with fresh motor oil, Grade 
30, and (2) operate it without load for a while to 
"limber" it. Only when protected by lubrication 
(which retards corrosion) will wire rope give the 
best possible service. Today, when we must all 
conserve what we have, such protection is doubly 
important.

Corrosion is one of wire rope’s worst 
enemies. It strikes without warning and often 
reaches an advanced stage before being noticed. 
Even though checked, it still leaves its Imprint 
of destruction.

Probably the most severe type of deteri­
oration, corrosion is the most difficult to evalu­
ate. Ordinarily, when internal corrosion has 
taken place, external corrosion is also present. 
It is impossible to estimate accurately by any 
known means the remaining strength or safety 
factor of the rope, once corrosion has set in.

The dictionary defines corrosion as "an 
action of eating or wearing away by slow degrees; 
a gradual decay by crumbling or surface disin­
tegration ;a gradual breaking down of the material 
attacked.

There are two distinct types of corrosion, 
acid and alkaline (or salt) corrosion. Water, 
which is composed of hydrogen and oxygen,comes 
under the head of acids and is one of the chief 
causes of this type of rope destruction.

In the case of acid corrosion the wire 
becomes pitted and stress concentrates at the 
reduced cross-sections where pits are located. 
This causes premature failure of the rope.

In the case of alkaline, or salt corrosion, 
the wires become encrusted with a layer of the 
products of corrosion. The rope becomes rust 
bound.For example,alkaline corrosion increases 
the size and weight of the steel wires.

Acid and alkaline corrosion both may 
occur when ropes are operating in (or subjected 
to) ordinary atmosphere or weathering, or to 
special conditions which subject the rope either 
to acid or alkaline substances.

When this occurs the rope loses its flexi­
bility. Then some of the wires are overloaded, 
which causes them to break. This is the "be­
ginning of the end" for the entire rope. It starts 
to wear away rapidly.

Corrosion starts as soon as the strands 
and wires are exposed to the elements and usually 
starts before one is aware of it. Carelessness,- 
neglect in the handling and storing of wire rope, 
is the real cause of corrosion. In other words, 
proper attention will almost always prevent 
corrosion.

In its early stages corrosion is difficult 
to detect. The first signs are general dis­
coloration of the wires of the rope. As corrosion 
progresses, the wires will become either pitted 
or covered with a reddish brown substance, de­
pending upon whether the corrosion is of an acid 
or alkaline type. Even worse, the exterior may 
be nice and bright, while the inside is being eaten 
away.

Prevention of corrosion is an important 
part of the program which the Army has under­
taken to preserve such vital materials as steel, 
gasoline and rubber.

Inspection of wire rope is probably one 
of the most overlooked ways of increasing its 
life. The tendency is all too much toward dis­
carding the wire line when it begins to look bad 
or have wickers in it.

The life of wire rope could be increased 
if a systematic inspection program were devel­
oped which would detect troubles when they first 
develop and would not wait until they become 
obvious.

Methods of inspecting wire rope can be 
fairly well standardized, although inspection 
practices mustnecessarily vary to allow for the 
peculiarities of the individual installation. Evi­
dences of deterioration in wire rope will, within 
fairly wide limits, be the same, regardless of 
where and how the rope is used.

Deterioration of wire rope will be evi­
denced by: (1) broken wires; (2) worn wires; 
(3) pitted or corroded wires; (4) drastic reduction 
in rope diameter and excessive lengthening of 
lay; (5) marks of mechanical abuse, such as 
flattening and distortion.

To Inspect wire rope properly is to 
discover its worst spot. Thus, an inspection 
must include the entire length of the rope. If 
the rope is covered throughout its length with a 
heavy lubricant that obscures a view of the broken 
wires and of the abrasion-worn surfaces of the 
wire, provision must be made for the inspector 
to ascertain where the wire breaks are occur­
ring, and the degree of abrasion abuse the rope 
has suffered. In many cases it will be possible 
to ascertain the section of rope showing the most 
deterioration simply by looking at it.

If a casual inspection will not disclose 
the worst portion of the rope, the matter is so 
important that it cannot be overlooked. Any ef­
fort required to make a careful inspection of the 
rope will be a worth while investment, for once 
the rope is all owed to become useless in the field,

future.

Inspection should include:

1. A quick check of the number of broken 
wires by rope lays, so that the worst lay may be 
selected. One rope lay (see Figure 1) is the dis­
tance in which one strand makes one complete 
revolution around the rope.

The worst broken-up lay should be 
selected for accurate counting of broken wires, 
since that lay constitutes the weakest point in the 
rope.

....One rope lay —4»-— One rope lay----•

Note whether the majority of these wire 
breaks are occurring in one or two strands, 
rather than being fairly evenly divided among 
all strands. If they are concentrated in one or 
two strands, the rope will be considerably 
weaker than if they are evenly distributed.

It should also be noted where the majority 
of wires are breaking in relation to their position 
on the strand, whether they are crown breaks 
occurring on the top side of the strand, or whether 
they occur in the valleys between adjacent 
strands. If they are crown breaks they probably 
indicate normal deterioration; if valley breaks, 
they may be an abnormal condition.
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An effort must always be made to deter­
mine the causes of breaks as the inspection 
progresses, for causes must be removed, if 
possible, in order to prevent recurrence of 
damage. Neglect or failure to remove causes of 
damage is just as inexcusable as any other neglect 
or failure in the care of wire rope.

Wire breaks in a rope occur from a num­
ber of different causes, of which the most com­
mon are shown in Table No. 1.

2. A check of the diameter of the rope 
(see Figure 2) throughout its length should dis­
close any drastic reduction from the catalog 

diameter at any point. Such reduction will in­
dicate that the hemp center has dried out and 
collapsed, the rope has been stretched unduly, 
or internal corrosion is present.

3. Inspect the degree of abrasion wear 
occurring on the wires. Either the length of the 
wear should be discovered or an actual diameter 
check of the individual wires should be made. 
It is difficult to measure this wear accurately, 
especially in a rope of small-diameter wires; 
but some check must be made.

4. Note carefully, not only in the most 
broken-up section of the rope, but in its entire 
length, whether any signs of rust are appearing. 
Internal corrosion in a rope may be evidenced 
by a showing of rust in the valleys between the 
strands. Pittings also will usually be discovered 
more rapidly in the valleys. It is possible to 
have internal corrosion, however, with no ex­
ternal signs.

5. Note whether wire breaks and abrasion 
occur in one short section, or whether they are 
distributed throughout the length of the rope. 
Usually wire breaks will be concentrated in the 
portion of the rope which passes most frequently 
over the sheaves during normal operation; in 
sections of rope that wind onto drums most fre­
quently; or in sections where wear is concen­
trated either by mechanical abuse or other 
factors.

6. Note carefully the condition of the rope 
near attached fittings.

In addition to the number of breaks, the 
amount of stretch in a line also indicates the ap­
proach of the end of useful life. Applying loads 
to a 6 by 19 rope up to about one-half the rated 
breaking strength of the rope will show a total 
stretch equal to 0.2 to 0.3 percent. For correctly 
preformed ropes this stretch will be from 30 
to 50 percent less.

In actual service the history of rope 
stretch is always a guide to tell when ropes 
absolutely must be removed from service. In 
the initial stages of rope life, rapid stretch 
always occurs, then a long period of negligible 
but rather constant stretch occurs, and finally 
when the core starts to deteriorate rapidly and 
the wires within the rope start to break rapidly 
the rate of stretch again becomes more rapid. 
When this latter stage of stretch begins the 
rope should immediately be taken out of service.

Proper inspection of wire rope must 
necessarily include examination of the equip­
ment on which it is being used.

It would seem most foolish for personnel 
to overlook the maintenance of equipment on 
which wire rope is being used.

Just as any tool is important to the work­
man, so is every piece of equipment to the 
maintenance individual and his organization, 
whatever its size. In order to give the best 
service, and the best service possible is a def­
inite requirement on the battlefield, all equipment 
must be kept in such a condition that it not only 
operates, but that it operates with complete 
satisfaction.

With this thought in mind all personnel 
should be constantly on the alert, such alertness 
itself constituting a continuous inspection.

The principal items to be checked are:

1. Sheaves.
2. Drums.
3. Reeving.
4. General operating conditions.

TABLE 1 — TYPICAL CHARACTERISTICS AND CAUSES OR BROKEN VIRES IE WIRE ROPE

Type of Break Charactor1sties Cause

Fatigue Wire break will bo transverse; cross- 
sectional vlev of brokon ends will show 
granular structure. (Soo Figure 7.)

Where fatigue breaks occur, rope has boon bent around too 
snail a radius too often, or it has boon subjected to vibration 
or vhlpplng. Fatlguo also often occurs after vlre has boon 
damaged by corrosion.

TonsIon Wlro break vlll show ono side of brokon 
vlre coned, the other cuppod. (Soo figures 
4 and 5). This typo of break also can 
develop on vlre shoving abrasion.

Whore tension breaks are found, rope has boon subjected 
to too groat a strain, either for Its original strength 
or for the strength resalnlng In It after othor factors of 
deterioration have voakonod It. Froquontly tonslon breaks 
are caused by suddenly apply Ing a load to a loose rope, thereby 
sotting up Incalculable impact stress.

Abrasion Wlro break will shov broken ends vorn 
smooth to knife-edge thinness. (See 
Figure 6.) Wlro broken by abrasion in 
cceblnatlon vlth another factor vlll 
shov a combination of characteristics. 
Figure 7 shovs combination of abrasion 
and fatlguo.

Abrasion voar obviously vlll be concentrated at points at vhlch 
the rope Is rubbed most constantly. Theeo points are usually 
tho grooves of sheaves and druse and any othor objoct vlth 
vhlch tho rope coses into contact. Unvarranted abrasive voar 
Indicates Inproperly grooved sheaves and druse, or othor 
localized abrasive condition.

Corroalon Can easily be noted by pitted surface of 
vlre, vlth break usually shoving evi­
dence of one of the three foregoing 
factors.

Indicates lnpropor lubrication. Extent of damage by corrosion 
to Interior of ropo Is extrosely difficult to determine; con­
sequently, corrosion lv one of the sost Insidious and dangerous 
causes of rope deterioration. If heap center of vlre rope Is 
not lubricated and Is alloved to dry out, It vlll collapse and 
fall to afford proper support for strands, theroby causing 
narked reduction In rope dlametor and oxtreso external vear.

Cutting

Torsion or 
tvlotIng

Ha chIng

Wlro vlll be plnchod dovn and cut at 
brokon ends or vlll shov evidence of a 
shoar-llke cut. (Soo Figure 8.)

Wire vlll shov evidence of tvistlng and 
corkscrev effect at brokon ends.

Wire vlll be flattened and spread at 
brokon onds.

Those conditions are ovldenco of sochanleal 
abuse caused by agents outside the 
installation or by something abnormal 
or accidental on the Installation
Itself.

FotlgtM trpt break, do a bration

Fatiguotypa break, with abration
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SHEAVES

Points to be checked on sheaves are:

1. Size. - Measure the diameter of a 
sheave from bearing surface to bearing sur­
face, not from flange edge to flange edge, because 
it is the radius of the bearing surface that 
governs the degree of bending to which the

TABLE 2 — RECOMMENDED AND MINIMUM
DIAMETERS FOR SHEAVES

Recommended Minimum
diameter; diameter;

number times number times
Rope rope diameter rope diameter

6x7 72

6x19 *5 50

6xJO *»5 50
(Style G)

6x57 27 18

8x19 51 21

18x7 51 51*

rope is subjected as it travels over the sheave. 
Table 2 gives the recommended diameters for 
various constructions of rope.

These recommendations apply to drums 
as well as sheaves. Since the rate of fatigue of 
wire rope is governed largely by the radii of the 
bends which it must take in normal operation, it 
is extremely important that the recommended 
diameters be equaled or exceeded. A large 
amount of internal wear is caused by improper 
sheave and drum diameters.

2. Sheave grooves. - The diameter of 
the bearing grooves of sheavesand drums must 
bear a certain definite relation to the diameter 
of the wire rope used on them. (See Figure 9.) 
As a rope passes constantly over the sheave, the

6roop« diamvHr

Groove diamittr

groove is worn deeper and its diameter becomes 
constantly smaller until .it is less than that of a 
newropeor listed diameter. When anew rope is 
placed in such a groove it will be forced down 
into the groove and be pinched out of shape.

On the other hand, a rope placed in a 
sheave groove of too great a diameter will not 
be afforded proper support. Such a condition 
tends to allow the rope to flatten out as radial 
pressure is applied to it.

The ideal condition is that in which the 
wire rope receives support from the sheave 
groove around just less than one-half of its 
diameter. Gages for measuring sheave grooves 
can be obtained from any wire manufacturer.

Table 3 gives the tolerances recommended 
for sheave grooves.

TABLE 5 — TOLERANCE BY WHICH GROOVE DIAMETER
SHOULD EXCEED ROPE DIAMETER

Nominal rope 
diameter, Inches

Recommended 
tolerance, Inches

l/U - 5/16 1/61*

5/8 - 5/4 1/52

1 5/16 - 1 1/8 5/64

1 9/16 - 2 1/4 5/52

2 5/16 and larger 1/8

3. Sheave materials. - Sheaves of too 
soft material will be cut by wire rope, and their 
bearing surfaces will become corrugated to fit 
the contour of the rope used over them. This 
contour will not exactly conform to that of the 
next rope to be used over them, therefore the 
new rope will be cut and worn by the corruga­
tions. Such sheaves should be remachined or 
replaced with sheaves of harder material.

4. Sheave operation. - Defective bear­
ings will cause sheaves to wobble or to revolve 
eccentrically and will thus set up a whipping 
action in the wire rope.

Such a condition should be corrected at 
once. It not only induces wear on both the wire 
rope and the sheaves, but it is a hazard which 
might otherwise cause great damage to both per­
sonnel and materiel.

5. General sheave conditions. - Asheave 
that is out-of-round or has a flat spot on its bear­
ing surface will also cause whipping of the rope 
and must be repaired Immediately. This is 
another of the things which should be watched 
constantly by using personnel.

DRUMS

Recommendations for drum diameters 
are the same as those for sheaves, given in 
Table 3 for sheave groove diameters. Three 
checks are to be made on drums.

1. Contour. - With plain-faced drums 
corrugations on the face will cause the same 
damage to rope as discussed under sheave ma­
terials. Drums that have become corrugated 
should be remachined. Where the drum shell 
is too thin it may be lagged with steel plate.

2. Symmetry. - If the drum face is low 
at one spot the rope will tend to pile up at this 
point. The rope coming onto this part of the 
drum first will windin too open a wrap, whereas 
that on either side of the low spot will wind too 
tightly, thus causing undue scrubbing of adjacent 
wraps.

3. Winding. - Where grooved drums 
properly designed for the rope to be used upon 
them are employed, no winding difficulties are 
usually encountered when the fleet angles are 
satisfactory. Where plain faced drums are used, 
care must be taken to see that the wire rope 
winds onto the drum evenly in a continuous 
loosely closed helix so that one wrap just touches 
the adjacent wraps. Too tight winding of rope 
will cause one wrap to scrub unduly against 
adjacent wraps, and thereby cause excessive 
abuse of the rope.

Perhaps something should be said re­
garding wire rope fittings. Cable clamps used 
in connecting wire rope have been in existence 
for more than forty years, and for as long a 
time these clampshave been improperly handled 
in many, instances.

Not only is this method of attachment 
light and compact, but it may be applied quickly 
in the field, and requires no special skill or 
equipment.

This type of connection consists es­
sentially of a loopformed around a steel thimble 
with the free end of the line fastened to the load 
line by means of wire rope clips. These clips

APPLYING WIRE ROPE CLIPS

■»-
CORRECT METHOD: U-Bolte of Clips on short end 

of rope.

CORRECT METHOD (Clips removed): No distortion 
on live end of rope

WRONG: U-Bolts on live end of rope.

WRONG: Staggered Clips; two correct and one 
wrong.

are composed of a specially formed saddle and 
one or two U-bolts, depending upon the size of 
the wire rope. The seat of the saddle is formed 
to fit over the strands of the wire rope which 
prevents cutting the outer rope strands when a 
load is applied.
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Always place the saddle on the load line, 
with the U-bolts around the free end. The dis­
tance between clips should not be less than six 
times the diameter of the wire rope.

When making the connection, tighten se­
curely all nuts on clips before and after the 
load is applied. After the rope has been in 
service for an hour or two, check the clips 
again; periodically thereafter.

Always insert a thimble into the looped 
end of a clip attachment, otherwise the rope will 
flatten out of shape, displacing the strands and 
decreasing the efficiency of the attachment.

The disadvantages of clips are that they 
frequently allow the rope to slip. Be sure you 
do not place the U-bolts over the load-holding 
end of the wire connection, as this causes con­
centration of pressure at the inside crown of 
the U-bolt, resulting in severe cutting of the 
rope.

The number of clips for each connection 
are indicated in the following table:

Diameter of rope, inches No. of clips
1/4" to 3/8" 3
7/16" to 5/8" 4
3/4" to 1-1/8" 5
1-1/4" to 1-1/2" 6
1-5/8" to 1-3/4" 7

Sketch A in the accompanying group of 
illustrations shows the first steps in attaching 
a wire rope socket.

Because of the inconvenience and diffi­
culties, as well as the need for special training 
and considerable actual experience, in splicing 
wire rope, it is often desirable to find some 
other means of joining lengths of wire rope.

The wire rope socket is one means of 
accomplishing this. It must be borne in mind, 
however, that a rope fitted with sockets cannot 
be passed over drums or sheaves, since the 
socket itself is of considerably greater diameter 
than the wire rope.

As shown in sketch A in the accompany­
ing group of illustrations, the rope is securely 
bound with wire at a distance from the end of 
the rope equal to the length of the barrel of the 
socket.

Then the rope is opened and the hemp 
core cut out. The wires are next cleaned well 
with kerosene or turpentine and wiped thoroughly 
dry.

The cleaning of the wire rope ends must 
be done carefully and thoroughly, since the re­
mainder of the process depends upon a good ad­
hesion between the wire rope strands and the 
metal to be used to hold them in the socket. 
Good results cannot be obtained if dirt or foreign 
matter is present on the wire rope strands.

B shows the next step of separating the 
wire in the strands, which can be conveniently 
done by using a small piece of pipe.

The wire ends are next dipped into a 
solution of one-third muriatic acid and two- 
thirds water.

C is an illustration of the wires that 
have been brought together and bound with a 
single wire at the extreme end so that the socket

(c)

will easily slip over all the wires. Toready the 
socket, the inside of the barrel must be cleaned 
with kerosene or turpentine and wiped dry.

Next, the inside of the barrel is coated 
with a solution of one-half muriatic acid and 
one-half water. Allow this to dry thoroughly.

After it is dry, heat the socket until it 
becomes warm. Then apply a second solution 
consisting of one-third muriatic acid and two- 
thirds water. The socket is forced over the 
wires until they are even with the end of the 
socket barrel. 

D shows the socket ready for spelter or 
melted zinc. The small wire binding at the end

of the rope is removed to allow the wires to 
spread in the socket bowl.

Use pure spelter, free from dross. 
Either place fire clay or wrapping paper around 
the rope at the base of the socket to prevent 
the spelter from running out.

Then straighten the wires, and soak 
them in a solution of one-half muriatic acid 
and one-half water for five minutes. Then 
clean them off.

Hold the socket and rope vertical and 
pour the melted zinc into the barrel of the socket 
until the tops of all wires are covered.

Probably a perfect fitting of a wire rope 
socket at the first attempt for a beginner would 
be expecting too much. Although the directions for 
performing this operation seem simple, ex­
perience should be gained under good super­
vision.

Proper cleaning of the wire rope strands 
is most important if good results are desired. 
Proper separation of the strands, too, as well 
as their proper positioning in the base of the 
socket will add to the efficiency of the work.

E shows the finished socket, ready for 
service. The finished socket will now be found

to constitute a rapid and convenient method of 
connecting wire ropes, as well as an efficient 
one.
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DATA ON
The material given in the accompanying table is to allow the Ord­

nance soldier in the evacuation company to have a knowledge of the di­
mensions and weights of the materiel which he may be called upon to 
handle. The data given are not a complete compilation of all Ordnance 
items. However, it is felt that sufficient information has been given to 
be useful in the field in judging weights and measures of similar vehicles 
or weapons.

Wherever possible, the data given have been extracted from tech­
nical manuals and similar sources. Where the information could not be 
found elsewhere, the dimensions given were actually measured on the item 
itself. Such measurements are denoted with the symbol $.

MATERIEL
The clearance between tracks or tires may be obtained by sub­

tracting the track or tire width from the tread, and noting that the width 
of a track or tire is slightly greater than the size of shoe or rated size of 
tire. A reasonable allowance should be made for clearances when using 
the dimensions given. Measured dimensions are correct to approximately 
1/2".

Net weights given for vehicles are without personnel, fuel, arma­
ment and ammunition. Other weights given are gross weights and include 
an allowance for the crew.

ndw a b
1 AU•*1

r . „_J L.J |T |7 r —J <111 F -------------- te KUI 1 LUU r n
A B c D E F

Weapon or vehicle
Height 

overall
Road 
Clear

Width 
overall

Track or 
tire width

Between tracks 
(or tires)

Length 
overall

wt. 
tons

Gun, 57am, AT, M3, Car M4 3l-2" 9" 5’-it" 6" 50" i2'-n" ____

Gun, 37mm, AA, M1A2, Car M3 6'-9" 11” 5'-10" 5.5” Tread 58" 2O'-l" 2.50

Gun, 40mm, AA, Ml, Car M2 6'-8" 14" 6’-0" 6.0" Tread 55" 18'-10" 2.15

Gun, 57mm, AT 4'-2" 10" 6'-3" 8*" 50" 15’-2" 1.4

How., 75mm, MUI, Car M3A1 3'-8" 9” 5'-8" 5.5" 6" 51" 12'-9" 1.04

Gun, 75nm, M1897A4, Car M2A2 4'-8" 15" 7'-0" 7*" 62*" 18’-4" 1.84

How., 105mn, M2A1, Car M2 5'-0" 16" 6’-10" 7.5" 8" Tread 70" 62" 19’-10" 2.15

How.. 155mm. M1918. Car M1918A3 11’-6" 20" 7'-10" 13.0" 75*" 21’-0" 4x55

Gun. 155mm. MUI. Car Ml 9'-l" 12" 8'-3" 2x11.00 24" 51*" 34’-6" 15.50

Gun, 3". AA, M3, Mount M2A2 10'-0" 6'-ll" 10" Tread 66" 25'-0" .8.,to
Gun, 90mm, AA, Mount, MUI 9'-4" 11" 8'-5" 2x10 53" 20’-8" 8-63

Car, Scout, M3A1 6'-7” 15" 5'-n" ft" Tread 63"&65" 18'-5" 4.40

Car, Armored, M5, Ford 7'-10 7/16" 15-5" 8'-6" 12.00x20 18'-1*" 19.0

Car, Half-track, M2 6'-l" 17" 6'-5" 8*" Tread 64" 19'-7" 7.10

Tank, light, M3 8'-8" 7'-it" 7 5/8" shoe Tread 73" 14'-10” 14.0

Tank, Light, M5 8’-5” 16*" 7' -4" 11 5/8" shoe Tread 75" 14'-7" 15-5

Tank, Medium, M3 10’-3" 17" 8'-ll" 16" shoe Tread 83*" 18'-6" 30.0

Tank, Medium, M4A1 8’-11" 17" 8'-7" 16" shoe Tread 83" 18'-6" 31.5

Gun, 3", M7, Med Tank Chass MU 8’-11” 17" 8'-7" 16" 7'-U" 18'-6" 32.5

How, 75mm, SP, Track Car M8 7'-6*" 16^" 7’-it" 11 5/8" 6'-l" 14’-7" 12x2

How., 105mm, SP 8'-2" 15*" 8'-0" 11 5/8" 6'-l" 14’-6" 22x2

Gun, 37mm, AT, SP, Car M4A1 5'-2" 10" 5’-5|" 6" tires 4'-2" 12'-10*" •9

Gun, 751m, AT, SP, M1897A4, Half-T Car M3 6'-3" 17*" 6'-0" 11" 5'-5" 20'-0" 6.5

Tractor, Light, M2 5'-4" 13*" it’-9" 12" shoe Tread 42" 9'-l" ____

Tractor, Medium, Ml 6’-2*" 15" 5'-6" 16" shoe Tread 50" 1?'-?" 5.5

Tractor, Heavy, Ml 7'-6" lit*" 9'-10" 20" shoe Tread 74" 15'-1" 14.0

Truck, 2^-ton, Prime Mover (GMC) 9'-2" 7’-4" 7.50x20 49" 19'-2*" 2x0

Truck, 4-ton, Prime Mover (Diamond T) 9’-6*" 8'-0" 9.00-20 50 5A" 24'-0" 2A
Truck, 7^-ton, Prime Mover (Mack) 9'-4 5/4" 8'-5 3/4" 12x24 50 5/4" 25'4" 12x2

Truck, machine shop 9’-10" 9" 7'-10" 7-5O" 54*" 19’-10*" 6.5

Gun, M5, 3", AT 4’-10*" 16" 6'-10" 6" 2222 25'-r 2.45
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Camouflage is work done to provide protective concealment of 
materiel, troops, or military works from enemy observation from 
airplanes, captive balloons, and ground observations posts.

We are not so much concerned with the methods of observation as 
with those of concealment. We must realize, however, that efficient pro­
cesses of observation are constantly in operation on behalf of our enemy, 
and that the slightest relaxation of vigilance or care on our part may 
prove to be our undoing. Ordnance troops, as a rule, have but little 
reason to fear direct observation, which means the use of direct vision 
which may be aided by field glasses or telescopes. This does not mean 
that direct observation can be entirely forgotten. On the contrary, it must 
always be regarded as being possible, and when operating near the battle 
front Ordnance troops must give it consideration.

Much more important, however, to Ordnance troops, such as an 
evacuation unit operating behind the actual combat zone, is indirect 
observation by the enemy. Indirect observation, provided by aerial 
photographs, is very effective. The skill of the expert photograph inter­
preter in translating apparently insignificant details into important 
military intelligence can hardly be realized by one who has not specialized 
in it.

The roads, paths, houses, towns, etc., in peace appear in certain 
fixbd patterns on aerial photographs. The pattern may be large and 
simple as in a farming district, or it may be intricate or confused as in 
broken, wooded areas. In war these peacetime patterns are disrupted. 
War requires new roads, new paths, etc., and rarely will these fail to 
register on an aerial photograph as separate and distinct from the normal 
pattern of the terrain unless properly camouflaged. An intricate terrain 
pattern makes the work of the photograph interpreter more difficult and 
the work of camouflage easier.

Camouflage can be accomplished by any one or more of the follow­
ing methods:

Hiding. - Completely concealing an object by constructing over­
head cover or lateral screening.

Blending. - Making an object indistinguishable from its sur­
roundings by breaking up its form and shadow. This methodis particularly 
valuable where the terrain pattern is intricate.

Deceiving. - This method includes --

Making an object appear to be something else, for example, con­
structing a shop so that it appears like a barn, or

Using dummies to mislead the enemy and draw his attention 
away from actual installations.

The requirements for successful camouflage, listed in the order 
of their importance, are:

Proper choice of position.
Good camouflage discipline.
Proper erection of camouflage material.
Proper choice of camouflage material.

A position satisfactorily fulfilling all conditions is seldom found. 
However, adequate reconnaissance, and proper consideration of all re­
quirements of the situation, will help in the selection of the best position 
available. Thelocation should be such that occupying troops can success­
fully accomplish their mission. Ease of access should be possible, 
without making telltale tracks either during installation, delivery of 
necessary supplies, or movements of personnel. Consideration must be 
given to the natural concealment or the ease of concealment by camou­
flage, and to the prevention of enemy ground or balloon observation. 
Suitable locations for necessary auxiliaries, if any, must be available. 
At the same time they must be easily camouflaged and easily access­
ible, yet not so close as to give away the main installation. The dis­
covery of one accessory may draw attention to the area and force the 
removal of the entire installation.

If possible THE LAY-OUT SHOULD BE PLANNED IN DETAIL 
BEFORE THE POSITION IS OCCUPIED. The best way to choose a 
position is to use an aerial photograph to supplement the necessary 
ground reconnaissance. Maps are often helpful, especially in deter­
mining whether or not the mission can be accomplished from a given 
location. Ground reconnaissance should determine the availability of 
local materials for use in camouflage purposes.

Camouflage discipline is- intended to attain two objectives. Of 
first importance, possibly, is the prevention of any visible appearance 
in the terrain of change caused by personnel, for example, making paths 
or tracks, cutting trees or sod, or leaving any foreign objects exposed in 
the vicinity of the position. Possibly of equal importance is the mainte­
nance of camouflage material, for example, repairing it when damaged, 
and keeping it up to date by changing its appearance or color as that of 
the terrain changes with the season.

Camouflage material should be so erected that it does not have a 
regular form or cast either a regular or well-defined shadow. It must 
conceal the form and shadow of the object camouflaged, and hide the 
tracks of constructing personnel.

The materials chosen should match the surrounding terrain in 
color and texture, and should be easy to maintain, considering the length 
of time the position will be occupied.

The effectiveness of camouflage may be checked by examining an 
aerial photograph of the camouflaged position. Even in good positions, 
some minor changes will probably be necessary. Where flagrant mis­
takes have been made, it may be advisable to move to an entirely new 
position. In this case the original position might well be maintained as 
a dummy, in order to deceive the enemy as to the dispositions in the area 
as a whole. Maintenance requirements may be determined by rephoto­
graphing the position at appropriate intervals.

Camouflage materials are of two classes — natural and artificial. 
Natural materials include green vegetation such as fresh grass and 
foliage, branches in leaf, sod, etc.; dry vegetation, such as dead leaves, 
bare brush, etc.; and debris natural to a shell-torn village, battlefield, 
or similar locality.

Artificial materials include fishnets garnished with oznaburg, 
burlap, or like material; chicken wire garnished similarly; and garlands.
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Natural materials are advantageous in that they match the color 
and texture of the locality more easily when properly used; that they are 
effective against all types of aerial photographs, particularly the infra­
red and color photographs; and that they reduce the quantity of camou­
flage supplies to be furnished from the rear. Natural materials are 
disadvantageous in that they cannot be prepared in advance for quick 
erection, it being necessary to do all work at the site; and that green 
vegetation must be renewed frequently to replace wilted material, re­
quiring exceptionally strict discipline of maintenance personnel to 
prevent making visible tracks.

In general, natural materials give the best results, and artificial 
materials are used mainly for positions of a more or less permanent 
nature when maintenance of natural materials would be difficult; in 
situations in which time and labor are not available for gathering and 
erecting natural materials; or in localities where suitable natural ma­
terials are difficult to obtain in sufficient quantities.

USE OF NATURAL MATERIALS

Vegetation, either green or dry, can be placed directly on and 
around an object or can be supported over an object to form an over­
head cover. Green vegetation must be placed in its natural position, 
otherwise it will reflect the light differently and show up in aerial photo­
graphs. For example, leafy branches thrown upside down photograph 
too light, because the under side of a leaf is a different color from the 
upper side. Dry vegetation can be placed in any position, although it is 
generally better to place it as naturally as possible. With both green 
and dry vegetation the density of cover must be such as to match the 
texture of the locality.

Fig. 1 — Overhead covere of natural materials

In making an overhead cover of green vegetation two methods are 
successful. (See Figure 1.)

Stretch wires overhead at different heights and in several direc­
tions, fastened to trees or posts. Suspend small trees, branches, or shrubs 
by their tips from these wires.

Stretch strips of chicken wire on a suitable supporting frame, 
placing the strips side by side without overlap and without fastening the 
adjacent edges together. Men work from underneath through the slits 
between the strips and stick out branches, shrubs, etc., in the chicken 
wire so that the butt ends project down 8 to 12 inches. The butt ends 
are then wired so as to hold the branches upright.

FLATTOP

DRAPE
Fig. 2 — Uses of fishnets

Dry vegetation used for overhead cover can be thrown on the 
supporting frame in any position. The proper texture is secured by 
varying the density of material.

Debris suitable for camouflage usually occurs only in localities 
where the terrain pattern is very intricate and confused, with many ir­
regular forms and shadows. Debris is placed over and around an object 
in such a locality as to break up its form and shadow into an irregular 
pattern. Debris requires no renewal and little maintenance, but its use 
is limited to suitable localities.

USE OF ARTIFICIAL MATERIALS

Fishnets, because of their portability, are used principally in 
mobile situations for artillery, tanks, trucks, etc., and are issued in 
the following standard sizes, all with 2-1/2-inch mesh:

Size of fishnet (feet)

Machine guns and mortars 12 x 12
Antitank guns and their prime movers 22 x 22
Light tanks 30 x 30
Medium tanks 45 x 45
Field and antiaircraft artillery, and trucks 36 x 44

Fishnets are used to provide overhead cover for an object in either 
of two ways: As a "flat-top", supported on a wire frame above the object,
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or as a "drape", placed over and around the object. In either case, a fish­
net must be tied in with some natural feature, such as a clump of trees or 
brush, to be effective. (See Figure 2.)

Fishnets shrink when they get wet and expand as they dry outjhence 
when used asflat-tops they must be adjusted with each change in weather 
conditions. They deteriorate more quickly than chicken wire and should 
therefore be used for the more temporary installations. When fishnets 
must be installed initially on positions which will be occupied for a long 
time, they should be replaced with chicken wire at the first opportunity.

Chicken wire is issued for use in standard strips 6 feet wide by 
30 feet long, having a 2-1/2-inch mesh. It is normally used, in more or 
less stable situations, for over-head flat-top covers supported on wire 
frames. Compared to fishnets, chicken wire can bridge longer gaps be­
tween supports without sagging, is more permanent, and will not shrink 
or expand due to moisture conditions, and in case of fire will not drop the 
whole fabric on men and materiel underneath. It is more bulky, less 
easily handled, and is too stiff for use as a drape.

Garlands are made by doubling a 40-inch length of oznaburg or 
burlap and knotting the double length in the center. These knots are then 
secured to a light wire framework at 8-inch intervals in such a way that 

they will not slide on the wire. Garlands 
are useful for thickening overhead 
cover, whether natural or artificial, and 
for extending irregularities in the 
edges of nets. (See Figure 3.)

GARNISHING

The standard material for garnishing Is 7-ounce, 40-inch wide 
oznaburg, a cotton cloth something like unbleached muslin. Burlap may 
also be used.

Both fishnets and chicken wire are garnished by weaving strips 
of oznaburg, about 5 feet long and 2-1/2 inches wide into the net along 
irregular lines. Each end of each strip is allowed to dangle about 8 
inches from the under side of the net.

In garnishing fishnets, the strips of oznaburg are woven close 
together in the center of the net so that about 70 percent of the mesh 
openings are covered. The garnishing is thinned out gradually at the 
edges of the net. Garnishing should be very irregular in outline. (See 
Figure 4.) The thickly woven central portion serves to conceal what 
may be under it, and the thinned edges cast a faint, indeterminate shadow 
which, merging into the inequalities of the terrain, renders it unnotice- 
able in aerial photographs. Since the thinned edges allow objects under 
them to show, the cover must be much larger than the object over which 
it is placed.

Each standard strip of chicken wire is garnished throughout in 
one of two ways, either thick for use in center portions or thin for use 
at edges.

COLOR OF NETS

Garnishing for nets must be colored to fit the locality where the 
net is used. In a stable situation, nets maybe furnished to the using units 
already garnished and colored to fit the particular sites. In mobile 
situations, garnishing or garnished nets may be furnished in a neutral 
color but must be finally colored on the site. In any case, coloring must 
be checked by air observation to prove its effectiveness. Nets colored 
in one solid color thoughout generally give as good results as nets with 
mottled patterns of several colors and are easier to prepare.

Garnishing may be colored either by paint or dye. Paint is the 
more satisfactory material as most dyes fade rapidly. A casein-bound 
color-water paint, furnished in paste form, is the standard material. 
It is furnished in a variety of colors, including burnt umber, burnt 
sienna, yellow ochre, green, golden yellow, ultramarine blue, black, 
white, and red.

To match a particular piece of terrain, any two or more of these 
colors can be mixed to form a new color. The proportions of basic 
colors to be used must be determined by trial and error for any given 
locality.

Paint can be applied by means of a paint brush, which requires 
excessive labor; or by use of a spray gun, which is especially useful for 
correcting colors in the field; or by dipping in a vat of paint, which is

EXTENDING IRREGULARITIES WITH GARLANDS

GARLANDS USED TO THICKEN NATURAL COVER

Note.—Care must be taken not to obliterate previously existing 
features.

Fig. — Carlands

the quickest method, but requires much more paint and thereby increases 
the weight of the finished product materially.

Garnishing may be painted before weaving, in the form of large 
pieces (bolts or rolls) or of strips ready for use. Painting before weaving 
is economical of paint but makes the material stiff and hence slightly 
harder to weave. Large pieces are easier to paint than strips, but when 
strips are cut therefrom their edges are unpainted which changes the 
color of a garnished net appreciably. This is unimportant where final 
matching of colors is done in the field.

Garnishing may also be painted after being woven into the net. 
This method is particularly useful when the garnished nets are painted by 
dipping. Both upper and under sides of the net must be painted.

FOLDING OF FISHNETS

When not in use, fishnets should be folded carefully in such a way 
that they can be unfolded for use without confusion. The best method is 
shown in Figure 5.

SNOW CAMOUFLAGE

Camouflage when snow is on the ground is much more difficult than 
at other times. The following points should be kept in mind. Trails get 
tracked with mud and melt out early, leaving a black line; snow falls 
through camouflage material and the holes show dark; the warm roofs of 
dugouts, etc., cause early melting of snow.

When the snow first falls keep activity at a minimum. Snow often 
melts quickly in places and it is only on the first clear morning that an 
unbroken white sheet exists. Enemy air observation is intensified at this 
time.



1942 THE ORDNANCE SERGEANT 541

Cover trails, dugout roofs, etc., with fresh snow. Renew this 
covering as often as needed. Cover camouflage with something to hold 
snow and then scatter snow thereon. The entire surface need not be 
covered, but the form should be broken up with the snow.

Use white cloth in patches to cover the camouflage. Cloth in the 
quantities necessary would probably only be furnished for areas where 
snow lies unbroken on the ground for long periods.

TYPICAL CAMOUFLAGE PRACTICE

Roads and paths. - Existing roads and paths should not be camou­
flaged, as they will normally have been photographed by the enemy and

GARNISHED FISHNET

SECTION

Fig. li — Camlshlng

any attempt at hiding them will attract attention. Where practicable, 
their use should be regulated by traffic routing and control so that their 
appearance is not changed due to widening of the traveling surface or 
destruction of bordering vegetation.

New roads and paths can be concealed for short distances only. 
For ease of concealment, choose routes which afford as much natural 
cover as possible. Where natural cover is scarce, follow existing 
surface lines, such as fence lines and ditch banks, keeping on the north 
side of such objects to take advantage of the shadows. When artificial 
cover is necessary, use chicken wire or stretched wires on which 
camouflage material is placed in irregular patches. Never hide a road 
or a path under a solid blanket of one material; break it up with irregular 
patches of different materials. These patches need not be contiguous. 
(See Figure 6.)

Concealed roads and paths MUST be wired in along both sides so 
that vehicles or personnel cannot make wide places or shortcuts which are 
not concealed. In many cases similar wiring is necessary for roads and 
paths not concealed, in order to prevent changes in their appearance in 

the vicinity of a camouflaged position. In wet weather the best way to keep 
a path from spreading wide is to lay down trench boards or cover it with 
cinders.

Bivouacs. - Shelter tents can usually be hidden by placing them 
irregularly among bushes and trees and by covering them over with 
brush and grass. Out in the open they may be grouped irregularly under 
a single cover of artificial camouflage material or of brush supported 
on wire. Large tents can be treated in a similar way. The irregular 
grouping of the tents to fit in with existing concealment is the most es­
sential feature.

The concealment of bivouacs is much simpler in woods and 
villages than in the open. In thin woods use overhead cover of proper 
color, or cover tents with branches or brush, and avoid all regularity 
in placing tents or shelters. In villages utilize existing buildings, walls, 
basements, etc. A shelter in a tumble down or roofless enclosure may 
be disguised by leaning broken timbers against the wall above the shelter 
to represent fallen rafters, and scattering dirt, dust, brick, or debris over 
the shelter. In yards, shelters should be placed near fences, hedges, 
or trees, and disguised with paint splotches, mud, brush, or grass.

When necessary to conceal a bivouac in the open, cover the area 
with camouflage material on a standard wire frame. About 5 square 
yards of cover per man is sufficient. In covering any large area, care 
should be taken to come exactly to the existing edge of a field. Partly
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covered fields, or those where edges of cover do not exactly coincide 
with existing boundaries, are very evident in photographs. When a 
cover occupies exactly the same area as the field underneath it, even 
if the color is not exactly the same, it appears in photographs as though 
some normal agricultural development had taken place.

Buildings. - Buildings, on account of their height, always cast 
strong shadows, and as they have rectangular forms are easily picked 
out on aerial photographs. It is difficult to conceal a building, except a 
very small one, so that it will not show in a photograph.
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Eighty percent of the value of the camouflage of buildings lies in 
their correct location. Woods should be used for locations of buildings 
to the utmost possible extent. If scattered clumps of trees or bushes 
exist, tie the buildings into them; avoid the open as far as possible. 
Never arrange buildings in rows or space them regularly.

Both trucks and tanks should be dark in color rather than light. 
When not in motion, all shiny parts such as headlights and windshields 
should be covered or obscured as by mud.

A flat-roofed building is less visible than a peak-roofed one, 
because, with the sun on one side, the hard straight line in the latter 
between the side in light and that in shadow is very conspicuous. If 
new boards, bright tin, or corrugated iron are used for roofs, they must 
be painted in aflat color or daubed with tar or mud to remove the shining 
or conspicuous color. Old boards are better than new; rough boards are 
better than dressed. Tar paper is a good covering. After any conspicuous 
color is neutralized, pile bushes and brush irregularly on the roof. It is 
not necessary to cover it entirely, but by letting some brush extend beyond 
the roof lines the rectangular form is broken up. Increase this breaking 
up of form by placing bushes orbrush on the ground, extending Irregularly 
from the building.

Dumps. - For large dumps in rear areas, scatter buildings irre­
gularly in and around woods and clumps of trees so as to make poor 
bombing targets. A dump should not be near any landmark easily visible 
at night, such as a large white building or a distinctive body of water.

For the smaller forward dumps, locate in places favorable for 
concealment such as woods, scattered brush or trees, or villages. Avoid 
important crossroads, lone buildings, or groups of buildings, or the 
immediate vicinities of gun batteries. Lay out the dump so that the 
material is scattered and fits in with the natural features of the terrain 
as far as possible. Cover piles of material with sufficient screening 
to prevent the enemy from seeing the quantity on hand. Restrict traffic 
so that tracks will not indicate the nature of the installation. If possible, 
provide return routes for vehicles so that their turning will not mark 
up the area. In heavy woods, stretch chicken wire between the trees at a 
height of 12 to 15 feet above the ground and place brush on this wire so 
as to conceal the roads and piles of material under the trees.

After camouflaging trucks or tanks, care should be taken not to 
make unconcealed paths leading to the place where they are located.
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Trucks and tanks. - Trucks and tanks should use their mobility to 
get under natural cover wherever possible. They should always park in 
scattered, irregular formations. They are best concealed under heavy 
natural cover as in dense woods. In partly open country, they should be 
run into thin woods or a clump of trees or brush and either covered with 
brush, weeds, etc., or preferably draped with standard garnished fishnet 
(see Figure 2.) In open fields, their identity can be hidden by a fishnet 
drape but they cannot be concealed. When used as a drape, the fishnet 
must be propped off the tank or truck by brush or poles so that the shape 
of the object will not show through. The edges of the net should be held 
away from the tank or truck by being pegged to the ground or tied to 
bushes or trees.

Except on hard roads, trucks and tanks make characteristic tracks 
which are quite visible to aerial observers. These tracks should be ef­
faced, particularly at the entrance to the woods or other localities where 
the trucks or tanks are halted.

CAMOUFLAGED PATH

Fig. 6 — Access roads and paths
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"Booby trap" is the name given to devices 
used by an enemy to wound or kill careless or 
thoughtless opponents. As the name indicates, 
only a "booby" will be injured by such a trap. You 
must always be watchful forthem in areas which 
have been in the possession of the enemy. They 
may be connected to doors, windows, furniture, 
and souvenirs, such as helmets or parts of uni­
forms or rifles, and they may be attached to 
weapons or vehicles which have had to be aban­
doned.

The elementary booby trap usually con­
sists of a small charge of explosive, either in 
slabs or in a cartridge, with an igniter worked 
by either the push or the pull method, or both. 
A wire or cord may be attached to the igniter 
and to another object, or the trap may be placed 
beneath a loose board.

The following are examples of places in 
which booby traps may be used:

Doors. - Traps are placed inside houses, 
over doors, in door frames, or against the wall 
behind the door when wide open. Doors in such 
cases are rarely locked, and are sometimes left 
ajar.

Windows. - Traps are placed on inside 
sills of ground floor windows, or connected to 
closed or half-open shutters with a wire in 
tension.

Barn doors. - Traps, usually of heavier 
charge than referred to above, maybe placed on 
the ground or between battens at the height of a 
man. They man be placed under a loose board 
in the floor.

Vehicles. -Traps may be placed inside the 
cabs of vehicles, attached to the doors or brake 
handles, or placed under the seats. They maybe 
found under the closed or half-open hood of the 
vehicle.

Souvenirs. - A helmet, pair of boots, 
blouse, rifle, or pistol, or other piece of equip­
ment, particularly when left in a building or other 
confined space, may be connected with a booby 
trap. This is a particularly useful type against 
an opponent with the habit of collecting souvenirs.

Miscellaneous. - Traps may be used in 
cellar entrances,inside doors, cupboards, chests 
of drawers, and farmyard vehicles. In fact the 
only limitation of the uses of such devices is the 
extent of the ingenuity of the person planning 
their use.

ANTIPERSONNEL MINES

Antipersonnel mines work with shrapnel 
effect, that is, use a casing containing hundreds 
of bullets or other missiles which are blown 
through the air by the explosion of the mine. 
Like booby traps, they may work on either the 
push or the pull method. They are particularly 
useful in woods where they are more easily 
camouflaged. Mines with pull igniters are usu­
ally worked by a simple trip wire but may be

fixed in loose branches and other minor hind­
rances to advance which an unsuspecting person 
is liable to move. A mine with a push Igniter is 
generally used in combination with an obstacle,

DANGEROUS SAFE
Above: Push igniters. 
Below: Pull igniters.

DANGEROUS

Neutralizing a trap 

being placed in the middle of the obstacle itself 
or in the approaches to it. Antipersonnel mines 
may frequently be employed to protect barbed 
wire, antitank minefields, and other installations 
from clearing operations.

ANTITANK MINES

Antitank mines may be found in small 
fields blocking roads or approaches to impor­
tant weapons or positions or in larger fields 
used as a part of a continuous obstacle against 
tank movement. Many antitank mines operate 
only under pressure of 300 pounds or more, but 
others may operate under the weight of a man 
or may be fitted with special means of detona­
tion when tampered with. These mines should 
be neutralized and disarmed by specially trained 
individuals. If you encounter an area where you 
suspect their presence, avoid it and report it to 
your commander.

PRECAUTIONARY MEASURES

When you suspect the presence of abooby 
trap or of mines you must take great care be­
fore moving. You should examine outdoor areas 
for trip or tension wires or disturbed surfaces 
of the ground. In buildings nothing should be 
moved until it has been thoroughly examined. If 
you must enter a building, try to get a view of 
the inside of the door through a window before 
you enter. If you can’t do that, open the door 
with along pole from a sheltered position. Even 
if you thus detonate a mine, be careful that there 
isn’t a second one which will explode when you 
close the door. Sometimes a double booby trap 
has been used to take advantage of such care­
lessness.

When any wire or cord is found you should 
follow it up, WITHOUT TOUCHING IT, to make 
certain that it is not connected to a trap. Any 
igniter which youfind must be neutralized before 
any wires are cut or any unnecessary movement 
is made. If you cut a cord or wire, it should be 
done with scissors or pliers, not with a knife, 
so that no pull will be produced while cutting. 
If the wire or cord is stretched tight, it must 
not be cut, as that will detonate the mine. If you 
cannot easily neutralize a mine or trap, mark 
it to protect others until it can be dealt with by 
specially trained men.

NEUTRALIZING A TRAP

The first and most delicate operation is 
to find out where the trap is and how it is fired. 
Having discovered the charge, all igniters must 
be neutralized. Push and pull igniters have a 
safety device consisting of a metal key which 
passes through a hole in the stem. The last 
step in the placing of the mine is the removal 
of this key. When you have found the igniters, 
you must neutralize them by pushing a split pin 
or nail in this hole. Until this has been done 
you should exercise great care to avoid com­
pressing the igniter in any way or pulling any 
wires or cords in the vicinity. Once split pins 
are in position you should unscrew the igniter 
from the charge. Do this with care, as a deto­
nator may be in the igniter tube and, if so, it is 
liable to fall out. If you cannot unscrew the 
igniter by hand, leave it for a trained man. DO 
NOT ATTEMPT TO DISARM A MINE UNLESS 
YOUR MISSION DEMANDS IT.
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GASOLINE FIELD RANGE
MODEL OF 1937

Three units of the range latched together for cooking in transport, shoving the 
tie-chains for anchoring the range in a truck or rallvay car. The right hand 
unit is set up for boiling and roasting, the middle unit is set up for frying, 
and the left hand unit is set up for griddle cooking.

The Range, Field, M1937, a new responsibility of the Ordnance 
Department, so far as maintenance is concerned, was developed at 
Jeffersonville Quartermaster Depot. Although it is designed to use 
gasoline as a fuel for performing a variety of cooking operations, it is 
also provided with a collapsible grate which may be used for burning wood 
in emergencies.

The range is constructed in small units to make it suitable for 
small organizations, but these units may be combined for the use of 
larger units. One, two or three units may be installed across the front 
end of the 1-1/2-ton truck, opening toward the rear of the truck. If 
necessary, the fire unit may be operated outside the cabinet.

The fire unit produces a green flame at the burner surface without 
preheating the generator. It is intended to use either white or ethyl gaso­
line. Reports from the field, however, indicate that white gasoline has 
proven much more satisfactory than ethyl, the latter tending to clog the 
burners, as will be explained later.

The cabinet is made of aluminum angles for the frame, aluminum 
sheets for the outer shell, stainless steel sheetsfor the lining and stainless 
steel sheets for doors. All walls and doors have a closed airspace between 
outer sheets and inner sheets for insulation. The cook pot cradle and all 
supporting rails are of soft steel. Steel rivets, hot tinned, are used to 
attach the parts together. The valve stems are made of stainless steel.

The cooking vessels for each unit of the range are an aluminum 
roasting pan with four lifting handles, holding ten gallons; a heavy 
aluminum roasting pan cover that may be turned over and used as a 
griddle; a cake pan that may be placed inside of the roasting pan; a heavy 
aluminum cook pot holding fifteen gallons, and an aluminum insert hold­
ing ten and one-half gallons.

When the units of the range are installed in a truck they are at­
tached together with the upper latching pins and are anchored to the truck 
body with tie-in chains.

The use of heavy valves, seamless copper silicon tubing with 
brazed connections, ground joint unions and steel parts throughout the 
generating system, makes failure of these parts unlikely when the fire 
unit is handled properly. The copper silicon alloy tanks are tested at 
two hundred and fifty pounds per square inch. The fuel output valve has 
an automatic shut off check that will close automatically if a break in the 
fuel line should occur.

The range will function equally well in moving vehicles or on the 
ground.

RECENT MANUFACTURE

In ranges produced since March 1, 1942, soft steel has been sub­
stituted for stainless steel and aluminum in the cabinets, and for stainless 
steel and copper silicon alloy sheets in the fire units.
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The gasoline fire unit The wood burning grate set up for use

TO CLEAN THE FIRE UNIT

To get the proper performance from the fire unit it is necessary 
to keep the vital parts of it clean. This applies especially to the generator, 
the flame valve, the burner slots, and the mirror.

Clean the mirror with a wet rag. Do not use any scouring material 
on the mirror surface. Best results can be had with the fire unit when the 
proper type of flame is maintained. A clean mirror is essential to this 
control. KEEP THE MIRROR CLEAN.

One unit of the range vlth the cooking 
equipment In place

Clean the surfaces of the burner with the wire brush. If food parti­
cles have become lodged in the burner slots, clean the slots with the burner 
slot cleaner. KEEP THE BURNER SLOTS CLEAN.

The generator in this fire unit is operated at a temperature high 
enough to break down into solids the lead compounds in ethyl gasoline. 
The asbestos filler disc used in the generator removes most of the solids 
from the vaporized fuel, but there is a slow choking of the generator and 
flame valve passages by these solids when ethyl gasoline is used as a fuel. 
If the passages are allowed to choke tight the cleaning operation is ex­
tremely difficult. But if attended to at the proper intervals cleaning of the 
passages is very easy.

It is recommended that when ethyl gasoline is used a new filter 
disc be put in and the fuel jet be cleaned after each tank of gasoline has 
been burned, and that the generator passages be cleaned after each day of 
cooking operations.

If white gasoline is used less frequent cleaning will be required.

To put in a new filter disc —

Remove the filter case cap screw. Lift off the filter case cap and 
throw out the dirty filter disc. Remember that the dirty filter disc is 
charged with lead compounds. Dispose of it so as to prevent any chance 
of food contamination.

Clean the inside surfaces of the filter case with the wire brush and 
put a new filter disc into the filter case cap. Press it down firmly and be 
certain that both ground joint surfaces are entirely free from dirt particles. 
Put the cap back on the filter case body. Apply a small amount of graphite 
grease to the threads near the end of the filter case cap screw and to the 
surface of the copper gasket on the screw.

DO NOT PUT ANY GREASE IN THE GROUND JOINT OR ON THE 
ASBESTOS FILTER DISC.

Replace the filter case cap screw, pulling it down firmly with the 
wrench. Do not kick or drive this wrench to tighten the screw cap. Pull 
it down firmly with the hand only.

To clean the fuel jet and flame valve stem, loosen the generator 
yoke set screw and unhook the yoke. Raise the front end of the generator 
and pull out the flame valve. Take off the air shutter. Open the flame 
valve about one turn of the knob. Hold the flame valve body with the 
five-eighths-inch wrench and remove the flame valve nut with the nine- 
sixteenths-inch wrench. Remove the fuel jet from the nut and clean the 
jet with the jet reamer. Be certain that the reamer enters the jet clear 
up to the shoulder on the reamer. This wlH remove aH dirt from the jet 
and will not enlarge the aperture.

Use only the jet reamer to clean the jet. Do not insertany tool or 
wire into the front end of the jet.

The flame valve stem should be cleaned once each day. If the stem 
needs cleaning perform this operation before replacing the jet. The packing
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155.

LIST OF PARTS

85 Frame, fire unit
93 Panel, fire unit front
94 Hinge, fire unit front panel
95 Mirror, fire unit front panel
96 Screw, self tapping
98 Screw, set
99 Tank, fuel
102 Cap, fuel tank filler tube
105 Plug, fuel tank filler tube cap
104 Valve, fuel output
105 Body, fuel output valve
106 Tube, uptake
107 Check, fuel output valve
108 Tank, air
110 Elbow, air output
117 Tube, fuel, short

118 Tube, fuel or air, long
119 Valve, air input
120 Body, air input valve
121 Stem, air input valve
122 Check, air input valve
125 Retainer, air input valve check
126 Elbow, air gauge
127 Gauge, air pressure
127B Gias8, air pressure gauge
128 Valve, (without knob), air or fuel
129 Body, air or fuel valve
130 Stem, air or fuel valve
131 Gland, packing
132 Packing, valve stem
133 Knob, valve stem, air
136 Pin, cotter
157 Valve (without knob), flame

158 Body, flame valve
139 Stem, flame valve
140 Jet, fuel
141 Nut, flame valve
142 Shutter, air
144 Chamber, mixing
145 Burner, fire unit
146 Rod, burner control
147 Nut, burner
148 Generator
151 Cap, generator tube
155 Screw, filter case cap
156 Gasket, filter case cap screw
157 Yoke
153 Disc, filter
158 Screw, set

gland must be screwed out with the valve stem. Clean the valve stem with 
the wire brush. Be careful not to injure the point of the stem. Replace the 
stem and the gland, being certain the stem stays ahead of the gland so the 
gland will not lock against the shoulder on the stem. Pull the gland in 
moderately tight.

Place the jet on the point of the valve stem, and be certain the 
stem is backed out so the jet will seat tight against the valve body when 
the nut is tightened.

Tighten the flame valve nut moderately.

Replace the air shutter. See that the socket in the flame valve 
body is clean. Lift the front end of the generator and insert the flame 
valve, being sure that the small pin enters its slot in the front panel. 
Push the valve home and hold the generator down tight with the hand while 

the yoke is hooked on and the set screw is run down with the fingers. 
Tighten the set screw very moderately with the set screw wrench.

If a leak occurs where the generator fits into the flame valve 
socket, it may be caused by dirt in the joint or by an injured surface. 
Clean the joint if dirt is the cause of the leak, and grind the parts 
together if a surface is injured.

Do not tighten the yoke screw excessively.

To clean the generator passages, loosen the filter case cap screw. 
With the five-eighths-inch wrench remove the generator tube caps and 
disconnect the fuel and air tubes at the rear end of the generator. Loosen 
the generator yoke screw and unhook the yoke. Lift out the generator and 
remove the filter case cap.
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Under no conditions should the generator tubes be removed from 
the filter case body. Throw out the dirty filter case. Clean the filter 
case and the burner top with the wire brush.

Using the generator cleaner, clean all passages in the generator. 
Be sure that the cleaner reaches the bottom end of every generator 
passage. Remove all loose dirt from the passages after using the 
cleaner.

If this cleaning is done each day as directed no trouble will be 
experienced in getting the cleaner all the way in, but if cleaning is 
neglected until the passages choke tight it is very difficult to get the 
cleaner to reach the bottom of the passages.

After cleaning all passages, place the generator back in position, 
put in the flame valve, hook up and tighten the yoke. Replace the gen­
erator tube caps, being sure the surfaces are clean, and pull down 
moderately tight with the wrench.

Ordinarily no other parts of the fire unit need removing or 
cleaning.

The fuel and air tubes may be tested before connecting them to 
the generator by opening the fuel and air valves when there is pressure in 
the tanks.

If gasoline flows when the fuel valve is opened very slightly the 
fuel tubes are open. Note that if the fuel valve is opened very much the 
fuel output valve will close and the tube may appear choked. Open the fuel 
valve very slightly for this test.

Opening the air valve will cause a distinct outrush of air when the 
air tube is clear. •

Remember that the air and fuel tubes contain only air or liquid 
gasoline and the danger of their choking is very remote.

Connect the air fuel tubes to the generator, being sure not to pull 
the nuts too tight. Insert a new disc and close the filter as described 
above.

Valve stem packings will need only infrequent replacing. The 
packing glands should be kept only tight enough to prevent leakage. Appli­
cation of graphite grease to the valve stem bodies will keep them working 
free.

If avalve or the manifold needs to be removed from the front panel, 
the panel may be dropped forward by disconnecting the tubes and removing 
the mixing chamber screws.

Be certain that all parts of the fire unit that have been cleaned are 
free from dirt or sand before being reassembled.

GENERAL CARE

Handle the range cabinet carefully. There is little danger of 
breaking it, but the walls may be dented if it is treated roughly.

Spilled food and grease should be removed promptly. Cleaning 
may be done with Bon Ami and a rag, or with steel wool and gasoline or 
cleaning fluid.

Do not allow water to enter the fuel tank. A very small amount of 
water will stop the flame. Invert the fire unit to remove water from the 
fuel tank.

If the burner slots become choked with rust, it may be removed by 
pickling for a few minutes in a fifty percent solution of muriatic acid, used 
hot. Do not leave the burner in the pickling solution longer than is neces­
sary to remove the rust. A burner with much widened slots should be 
replaced.

Apply graphite grease to the cook pot cradle rails occasionally.

Be certain not to leave the cook pot over the fire without water in 
the pot.

Protect the filter case ground joint. A dent in this part is very 
difficult to repair. Avoid dropping objects on the copper tubing.

Every fire unit has been tested under flame before being shipped.

The range is a piece of mechanical equipment that shouldbe cared 
for and kept in good condition. Study it carefully and you will soon master 
the method of correct handling.

Use only the wrenches supplied with the range. Do not use pliers 
on any of the nuts.

Remember that gasoline is dangerous if spilled near the fire.

TROUBLES AND THEIR TREATMENT

A leak at the filter case ground joint, indicated by a yellow flame 
at the point of leakage, may be caused by an injured ground joint surface 
or by a loose cap screw.

Tighten a loose screw, though not excessively. Tapping the filter 
case cap right over a leak may stop a small leak. Re-grinding will be 
necessary when the ground joint surfaces have been injured. Grind only 
enough to reseat the joint.

Much trouble is caused by tightening the filter case cap screw too 
tight. If the ground joint surfaces are clean, moderate tightening is 
sufficient. Use the hand only on the wrench.

A leak at the flame valve socket may be caused by dirt in the 
socket, or by improper placing of the flame valve when the generator yoke 
is tightened. Be very careful to put the generator tube into its socket just 
right before the yoke screw is tightened. An injured socket joint may be 
repaired by grinding in with valve grinding compound.

Excessive tightening of the generator yoke screw may fracture the 
front panel.

Very moderate pressure will make this joint tight.

Unions on the tubing fittings should be set up moderately tight.

A yellow flame maybe caused by dirt at the point of the flame valve 
stem. This maybe removed by turningthe valve stem back and forth while 
the flame is in operation.

If the flame valve jet is not cleaned frequently the opening will be 
reduced by dirt. This condition may be remedied by closing the flame 
valve tight and reopening. Keep the fuel jet clean.

A dirty filter disc reduces the passage of fuel through the disc, 
and is indicated by a weak flame. Replace the dirty filter disc.

If the passages in the filter case body and in the generator tubes 
are allowed to go too long without cleaning they will choke and stop the 
flame.

These passages are very difficult to clean if they are allowed 
to choke tight. Cleaning the passage once each day will prevent this 
trouble.

REPAIR TRAILER

A mobile service unit for repairs and replacements on gasoline 
ranges, in the field, has recently been developed at Madison Barracks, 
New York, by Captain Arthur Ettinger, of Company B, 66th Ordnance 
Medium Maintenance Battalion (Q).

Two (2) cabinets, constructed of 3/4-inch plywood or other suit­
able material, are mounted back to back in a standard one-ton cargo 
trailer.

Overall dimensions of the cabinets are 7’ 7-1/2" long, 1’ 10" wide, 
and 3’ 4" high. Hinged sides permit access to cabinet compartments from 
the sides of the trailer.

In addition to spare partsand tools, provision is made for carrying 
two complete range burners. Exchange of complete units will avoid delay 
when extensive repairs are necessary.

The trailer is attached to a weapons carrier, equipped with a work 
bench, vise, and an air compressor with long hose. Compressedair facili­
tates the testing of the various units.
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SIDE ELEVATION

CABINETS TO BE CONSTRUCTED OF PLYWOOD 
OR S.E. WHITE PINE. 2 CABINETS REQUIREO 
FOR EACH TRAILER. CABINETS TO BE PLACED 
BACK TO BACK IN TRAILER WITH END OPENINC 
AT REAR.

TRAILER COMPARTMENT

SCALE -1 = 1- 0* DATE - OCT. 26.1942
DRAWN BY -

P W. GAMBLE
DESIGNED BY -

CAPT. A. ETTINGER
POST ENGINEER OFFICE-CO B 66 ORD. MM BAT.(a)

Rear view shoving mechanic making 
repairs using tall gate as a work 

bench

The stock of parts that this trailer is capable of carrying is suffi­
cient to handle the number of ranges a crew of two (2) men can repair in 
several days.

The plans for construction of this equipment have been submitted 
to the Office of the Chief of Ordnance, and have there been deemed worthy 
of use by Ordnance units which maybe interested. It is interesting to note 
that during recent maneuvers of the Second Army in Tennessee, observers 
reported that Ordnance organizations were being called upon to repair and 
overhaul large numbers of these ranges. Be ready for them when they 
reach your shop.

Instructions for the operation and care of this range, in the form of 
a booklet from which much of this article was extracted, are distributed 
by the Jeffersonville Quartermaster Depot, Jeffersonville, Indiana. The 
booklet also contains a list of parts which may be required to make re­
pairs, snowing part numbers, correctnomenclature, composition of groups 
of parts, etc.

Rear vlev shoving storage compart­
ments for tvo (2) complete burners

Left side
Interior vlev of setup In J-ton 

veapon carrier Right side
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IT’S AN IDEA!
As proof that ideas which may prove helpful to Ordnance personnel 

may sometimes originate in non-Ordnance sources, the Editor offers an 
idea received recently from Lt. Alexander L. Mackintosh, Assistant Auto­
motive Officer, Seventh Air Force, A.P.O. 953. Lt. Mackintosh, whose idea 
is illustrated on this page, writes:

"Not having read anything about adapting an assembly tent for the 
use of a repair shop for second, third, or fourth echelon work on vehicles, 
I am taking this opportunity to write about the success that we had in the 
5th Bombardment Group (H) by the adaption of same.

"It was necessary for us to service about 110 vehicles in all 
categories. This was a pretty big and uncomfortable assignment, without 
adequate protection from sun, rain, wind, mud, etc.

"Therefore, I drew a regulation assembly tent from the Quarter­
master, and had it erected. Then, by substituting three (3) eleven-foot 
poles in place of the regular side poles on one side, it was possible to 
raise the edge of the tent top so that a 2-1/2-ton GMC cargo truck, with 
canvas top in place, could be driven in with ease.

"This assembly tent then afforded adequate space for accomodat­
ing, at one time, two (2) 1/2-tonvehicles or staff cars, and two (2) 2-1/2- 
ton vehicles, tire repair space, a double compartment coke dis­
pensing machine, and battery charging rack, plus two or three 
motorcycles or jeeps and necessary tool cabinets.

"I am submitting this bit of information and attached drawing in 
the hope that you might see fit to publish it in THE ORDNANCE SER­
GEANT for the benefit of organizations that are "on the spot" for proper 
maintenance shop buildings.

"Even though our creation resembled a small two-ring circus 
tent, many compliments and expressions of envy were expressed. This 
adaption served us for three or four months in a highly satisfactory 
manner until a proper garage building was finally erected for our or­
ganization."

It maybe possible that Ordnance organizations will find themselves 
in a similar spot, and this idea may offer a solution. Good fortune, how-

II - TENT POLES SET 
ABOUT 40° ANGLE 

"The earth floor was hard packed and the mechanics made 
low wooden platforms so that they could work under vehicles on 
their backs and 
dirt.

still remain comparatively free from dust and

NOTE: ALL GUY CABLES 
NOT SHOWN

3-II'TENT POLES
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ever, may not always provide a hard packed ground surface. Straw, gravel, 
grass, or a number of things might be used to cover the ground if neces­
sary, for almost any ground covering might be better than that afforded by 
a shop exposed to the elements.

*********

Lt. Roy T. Huntington, of the Ordnance Office, Camp Pendleton, 
Virginia, has submitted a useful idea. He says that "recently a Browning 
Machine Gun, Cal. .50, M2, came into our shop for repair. Examination 
disclosed that the bolt had been inserted with the cocking lever pointing 
to the rear, and the cocking lever had become jammed in a recess in the 
top plate bracket, preventing movement of the bolt in either direction.

"We finally solved the difficulty with a simple expedient.

"With the back plate and recoil spring removed, a piece of steel 
piano wire about twenty inches long was inserted from the rear of the 
receiver, and worked around the cocking lever to form a loop, with the 
two ends of the wire protruding from the rear of the receiver. These 
ends were twisted together around a hammer handle so that a pull could 
be exerted on the cocking lever. Sufficient pressure was applied to the 
hammer handle to spring the tip of the cocking lever free of the recess. 
With the lever clear of the recess, the bolt was gently pushed to the rear 
with another hammer handle placed against the face of the bolt.

"Aside from two small burrs which were easily removed, no 
damage was done to the parts involved. Comparison of the cocking lever, 
with a new one from our stock, revealed no bending or distortion. The 
gun was assembled and returned to service.

"It was found that soft steel wire of small enough diameter to be 
passed around the cocking lever would snap under the considerable 
pressure necessary to spring the cocking lever."

Commenting on this idea, Lt. Joe W. Simpson, of the Small Arms 
Section of The Ordnance School, remarked that some difficulty had been 
experienced by his section with the bolt of the Cal. .50, M2 Browning 
Machine Gun being inserted into the receiver with the cocking lever to 
the rear, thereby becoming jammed. It might be expected that this 
might happen often in classes composed of men with somewhat limited 
experience. Men who learn by doing often learn also by misdoing.

Lt. Simpson adds, "The idea submitted by Lt. Huntington is very 
good, in that it is simple and effective. Many methods have been tried 
by this section with vary degrees of success, but none were as good as 
this."

*********

From Tech. 4th Grade Steve Schultz, a member of the 858th Ord­
nance Service Company stationed at Kearns, Utah, comes another small 
arms idea. Schultz has made a couple of simple tools which he uses in 
the disassembly of the recoil spring from the Thompson Submachine Gun, 
Cal. .45, M1928A1.

ToolA ismadefroma steelrod6-3/4"inlength, 3/16" in diameter. 
The b end of the rod is cut down to less than 1/8" in diameter for a dis­
tance of 3/4", and is bent to a 110’ angle.

Tool B is made from a steel rod 6" in length and 1/4" in diameter. 
The c end of the tool is flattened to 1/2" in width for approximately one 
inch. The d end is also flattened slightly in order to have three (3) small 
holes into the rod to pin it to the handle. In this case a 3-inch piece of 

broom handle was used. A hole 1/4" in diameter was drilled into one oi 
the ends of the handle for 2-1/2". The d end of the rod was inserted. Three 
(3) holes were drilled into the side of the handle and alined with the three 
(3) holes in the rod. (Holes in the handle are the same size as those in the 
rod.) Three (3) pins were made and driven into place to hold the handle 
and rod together. (Pins were made from 8-penny nails.) The cend of the 
rod has a rounded slot 3/8" in width and 5/16" in depth cut out by a round 
file. The length of the tool is 6-1/2".

The purpose of these tools is to save recoil springs. They prevent 
wear and tear in the process of disassembling during instruction, and 
during actual repair of these weapons.

When the stock and frame groups are removed from the receiver 
the recoil spring, buffer pilot and buffer disc next have to be removed. 
Place the slotted end of tool B between the coil of the recoil spring at 
the far end of the buffer pilot, draw back on the tool and compress the 
recoil spring against the rear of the buffer pilot. Insert the b end of 
tool A into the hole at the forward end of the buffer pilot. If need be, the 
same process can be repeated, compressing the recoil spring even more. 
When removing the recoil spring, buffer pilot, and buffer disc from the 
receiver, leave tool A in place until these parts are removed. Thus this 
becomes a simple operation with simple tools made at practically no 
cost.

TOOL-B

~2

/ \
III

SLOT

The Small Arms Section of 
The Ordnance School does not be­
lieve it is necessary to make up any 
special tools for use in disassem­
bling or assembling the recoil spring 
in the Thompson Submachine Gun, 
pointing out that "by forcing the 
spring against the buffer pilot with 
the fingers of one hand, and inserting 
a small drift punch into the hole in 
the buffer pilot, holding the spring in 
this slightly compressed position, it 
is possible to easily remove the 
group without bending or stretching 
the recoil spring. The same pro­
cedure may be used to reassemble 
the group into the receiver."

Take your choice, readers. 
It’s an idea, anyway, and something 
to think about. What ideas do you 
develop in your thinking? Maybe 
you uncover an idea now and then 
which helps you. If so, the same 
idea would help others. Let’s have 
them, so we can pass them on to 
thousands of Ordnance readers.

DEPTH OF SLOT - —
I6„

WIDTH OF SLOT -
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Ordnance Field Service 
Technical Bulletin

War Department,
Ordnance Office

Washington

GUN, AUTOMATIC, 20MM, Ml; 
LOOSENING OF BUSHING 

IN REAR BUFFER HOUSING

1. Bushing (A25562) has been found to 
work loose in the rear buffer housings of 20mm 
automatic guns, Ml. The existence of this defect 
will not impair the functioning of the gun but will 
make it difficult to disengage the rear buffer 
housing plunger from the receiver when remov­
ing the buffer group. When a loose bushing is en­
countered, it should be tack welded to the housing.

2. This information is published pending 
revision of and publication of:

By order of the Chief of Ordnance:

H. R. KUTZ
Brig. General, Ordnance Department 
Chief of Field Service

FSMWO A47-W1, 
ORDNANCE DEPARTMENT, 

Washington, 1942.

FIELD SERVICE MODIFICATION WORK ORDER

1. Major Item Affected:
Name SNL TM

Gun, Automatic, 20MM, Ml & M2 A-47 9-227

2. Part Modified:
Name Drg. (dated) SNL

MECHANISM, feed, 20MM, Ml
Right Hand D36371 6/27/42 A-47
Left Hand D36370 6/27/42 A-47

a. New design or modified part:
Name Drg. (dated) SNL

HUB. R. H., assembly A207169 7/29/42 A-47 
HUB, L. H., assembly A207170 7/29/42 A-47 
SHAFT AND BUSHING, assembly

B163916 7/29/42 A-47

NOTE: The following drawings have been super­
seded by the drawings listed above:

Drawing No.
B163516A by A207169
B163516B by A207170
B163523 by B163916

3. Purpose of Modification: To install self- 
lubricating type bushings to prevent binding of 
the shaft in bearings.

4. Drawings Required to Apply Modification: 
None.

5. Parts Affected by Modification:
a. New parts required: None.
b. Replacement parts required: None.
c. Substitute parts required:

Pc. Mk. or
Name Drg. No.

For Right Hand Feed
HUB, R. H., assembly A207169
SHAFT and BUSHING, assembly B163916 
For Left Hand Feed
HUB, L. H., assembly A207170
SHAFT and BUSHING, assembly B163916
d. Discarded parts:

Name Pc. Mk. Or Drg. No.
Right Hand Feed
Hub B163516A
Shaft B163523

Qty.

1
1

1
1

Qty-

1
1

Left Hand Feed
Hub B163516B 1
Shaft B163523 1
e. Procurement of parts required:
(1) Where procured: Chicago Flexible Shaft Co. 
and/ or Hurley Machine Division
(2) Date available: Now.

6. Special Tools, Jigs and Fixtures: None.

7. Special Instructions:
a. Applied by: Ordnance Machinist.
b. Time required: 1 hour
c. Procedure of operation:
(1) Disassembly and assembly of the feed 
mechanism is covered in TM 9-227.
(2) In the righthand feed replacehub B163516A 
with hub assembly A207169. In the lefthand feed 
replace hub B163516B with hub assembly 
A207170.
(3) Replace shaft B163523 with shaft assembly 
B163916 in both feeds.
(4) The key A25942 should be shortened to 4.82 
inches.
d. Arsenal or field operation: Field
e. Comment with reference to published 
FSMWO’s: None.
f. Disposal of discarded parts:
(1) Shafts B163523 will be returned to Watervliet 
Arsenal for reworking.
(2) Hubs B163516A and B163516B will be 
scrapped.
g. This Work Order is to be completed by 
December 1, 1942. If it is not complete by this 
date, it will be reported to the Office of the 

Chief of Ordnance, Attention of the Field Service, 
Maintenance Branch, Small Arms Section, with 
a satisfactory reason for delay.

8. Remarks: This Work Order pertains to the 
following feed mechanisms:

Mechanisms manufactured by Chicago Flexible 
Shaft Company:

Right Hand - Nos. 1 - 1823 inclusive. 
Left Hand - Nos. 1 - 1821 inclusive.

Mechanisms manufactured by Hurley Machine 
Division of Electrical Utilities Corporation:

Right hand - Nos. 101, 103, 104, 105, 106, 109, 
110, 112, 113, 114, 115, 117, 120, 121, 122, 123, 
128,130, 131, 135, 138, 139, 140, 141, 143, 144, 
145,146, 148, 149, 150, 151, 152, 153, 157, 159, 
162,164, 168, 176, 177, 179, 180, 181, 182, 183,
184.185, 186, 187, 188, 189, 191, 193, 194, 196, 
197,198, 199, 200, 201, 203, 204 , 209, 210, 211, 
212, 213, 214, 216, 217, 220, 221, 222, 223, 225, 
229,230, 232, 233, 237, 240, 241, 242, 245, 247, 
248,249, 252, 253, 255, 256, 257, 258, 259, 260,
261.262, 264, 265, 267, 268, 269, 270, 271, 272, 
273,274, 275, 277, 278, 279, 280, 284, 286, 287, 
288,290, 292, 293, 296, 297, 298, 299, 301, 302, 
304, 305, 306, 308, 312, 313, 314, 315, 323, 328, 
331,332, 333, 334, 336, 338, 341, 342, 343, 344, 
345, 346, 347, 348, 349, 350, 461, 484, 485, 487, 
488,489 and 491.

Lefthand - Nos. 102, 103, 105, 109, 111, 112, 
113,114, 116, 117, 118, 120, 124, 126, 129, 132, 
136,139, 141, 142, 143, 144, 145, 147, 149, 152, 
156,157, 159, 161, 162, 169, 170, 172, 173, 174, 
175,176, 177, 178, 179, 180, 181, 182, 183, 184,
185.186, 187, 188, 189, 190, 191, 192, 193, 194, 
196,197, 199, 201, 203, 204, 205, 206, 207, 209, 
210,212, 213, 214, 215, 217, 220, 225, 226, 229, 
231,232, 233, 234, 235, 238, 239, 240, 241, 242, 
244, 246, 248, 249, 250, 251, 253, 255, 259, 261,
262.263, 265, 266, 268, 269, 270, 271, 274, 276, 
277,278, 280, 282, 289, 290, 291, 292, 293, 294, 
295,311, 312, 314, 320, 322, 324, 325, 326, 327, 
328, 329, 332, 333, 338, 339, 340, 341, 342, 343, 
348,349, 361, 430, 431, 432, 433, 434, 435, and 
323.

Total: 1,971 Right Hand Mechanisms 
1,967 Left Hand Mechanisms

9. Date Approved for Publication:
BY ORDER OF THE CHIEF OF ORDNANCE:

H. R. KUTZ
Brig. Gen., Ordnance Department
Chief of Field Service

FSMWO B3-W8 
ORDNANCE DEPARTMENT, 

Washington, 1942

FIELD SERVICE MODIFICATION WORK ORDER

1. Major Item Affected:

Name SNL TM
RIFLE, U. S., Cal..30, M1903 B-3 9-1270

2. Part Modified:
Name Drg. (dated) SNL

Bolt Group — — B-3
(Continued on page 597)
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Vickers Machine GUN, Caliber .303, Model of 1915
by Pvt. CHARLES E. DUCHARME, Ord. Dept.

Part III

CAUSE, EFFECT AND REMEDY
OF MALFUNCTIONS

MALFUNCTIONS

Malfunctions cause uncontrolled fire, 
resulting in the gunner’s inability to cease fire 
in the normal manner, creating a hazard that 
endangers the lives of friendly troops, parti­
cularly those advancing under the protection of 
a barrage. Immediate action is imperative.

Other malfunctions cause unintentional 
cessation of fire which create a hazard that in­
volves the loss of life and of advantage, the latter 
by permitting enemy advances resulting in the 
capture of personnel and the taking of arma­
ment, ammunition and terrain. Immediate action, 
in this case, is equally imperative.

Malfunctions are, largely, attributable to 
lack of proper care and handling, mechanical 
causes which are likely to occur in any piece of 
mechanism and to faulty ammunition. The first 
of these can be avoided, the second reduced with 
proper attention to the first, and the third is, 
perhaps, inevitable under war time production 
conditions and, in any event, beyond control in 
the field.

When such stoppages occur, and the 
necessity for quick action arises, the nature of 
the malfunction to be dealt with is generally in­
dicated by the position of the handle.

1. If the weapon stops with the handle 
close to the dead stop MISFIRE is indicated, 
THE CAUSE: (a) bad primer; (b) broken firing 
pin; (c) weak or broken main spring; (d) dirty 
lock. THE REMEDY; Turn the handle over 
once, pull the belt once and resume firing. If 
the weapon continues to misfire, change lock, 
load and resume firing.
NOTE: When a temporary stoppage necessitates the 
employment of the spare lock, or feed box, repair 
the one replaced at the first opportunity to as­
sure Its being available, In working condition In 
reserve.

2. If the handle is vertical INCOMPLETE 
RECOIL ACTION is indicated. THE CAUSE: (a) 
light charge, (b) recoil spring too strong, (d) 
broken gib or gib spring. THE REMEDY: Help 
the handle over, release it to return, resume 
firing. If the stop recurs in a few rounds, help 
the handle over and release it to return. Then 
ease the tension of the recoil spring with three 
turns of the tension screw and resume firing. If 
on assisting the handle over it returns to the 
vertical position, instead of to the dead stop, 
change the lock, load and fire.

3. If the handle is at an angle of forty- 
five degrees a RUPTURED CARTRIDGE is 
indicated. THE CAUSE: (a) broken cartridge 
case, (b) damaged cartridge. THE REMEDY: 
Raise the rear cover, draw back the lock; if the 
broken case is on the next round clear the car­
rier, load and fire. If the broken case is not on 
the next round, insert the defective cartridge 
extractor, in place of the next round, press it 
home with the lock, draw the lock to the rear, 
remove the defective cartridge extractor with 
the obstruction, load and resume firing.

4. If the weapon stops firing with the 
handle nearly down — RECOILING PARTS HOME 
- INCOMPLETE COUNTER-RECOIL ACTION 
is indicated. CAUSE: (a) recoil spring too weak, 
(b) a thick rimmed cartridge. REMEDY: strike 
the handle downward; if it goes strengthen the 
recoil spring three turns, if the handle will not 
go down, riase the front cover, press down the 
carrier, draw back the lock, remove the thick 
rimmed cartridge, load and fire.

NOTE: A succession of stops with the handle near­
ly down can result from insufficient head space. 
However, it is assumed here that the head space 
was checked and found to be correct, or was cor­
rected, before firing was begun.

CAUTION: Striking the handle downward should be 
performed by striking a glancing blow with the 
heel of the palm, rather than by direct pressure, 
to avoid injury to the hand should the weapon 
fire accidentally.

5. Should the weapon stop firing with the 
handle nearly down - RECOILING PARTS NOT 
HOME - FAILURE TO FEED is indicated. 
CAUSE: (a) incorrectly loaded belt, (b) loose 

bullet left in the belt. REMEDY: turn handle to 
vertical position, hold knob in left hand and the 
tail of the handle in the righthand, draw back the 
recoiling parts and "hang the lock", press upon 
upper and bottom feed box pawls and withdraw 
belt, then allow the recoil parts to go forward. 
Reload and fire.

6. If the weapon fires prematurely 
FAULTY ACTION OF THE SAFETY SEAR is 
indicated. CAUSE: (a) a badly worn or damaged 
tumbler can reduce the movement of the firing 
pin so that it is not drawn back sufficiently to 
be held by the safety sear, (b) the projection, 
or bent, on the firing pin may be so worn or 
damaged that the safety sear can not retain it.

NOTE: A firing pin can be broken through the 
faulty action of a worn or damaged safety sear 
allowing the firing pin to go forward before the 
carrier Is fully up.

REMEDY: Open the rear cover, slowly 
operate the mechanism by hand several times, 
at the same time observing the action of the 
safety sear. When the lock is being withdrawn 
a distinct "click" will be heard as the firing pin 
is engaged by the safety sear. The "click" will 
be repeated when it is being released, just as 
the roller handle comes to rest on the dead stop.

CAUTION: Care must be taken to see that the car­
rier Is In Its highest position, should It ever 
be necessary to release the main spring while the 
lock la out of the weapon, otherwise the firing 
pin may be damaged If released In any other pos­
ition other than opposite the firing pin hole In 
the carrier.

If, when the rear cover is opened to as­
certain the cause of an unintentional cessation of 
fire, it is seen that the carrier is not completely 
up, no attempt should be made to raise it. It 
should, on the contrary, be pushed down. If 
necessary a small screw driver may be used 
to clear the gib, while the roller handle is turned 
down to draw back the lock. Thus, danger of 
firing the cartridge accidently while the cover 
is open is avoided.

WARNING: Keep fingers away from the tall of the 
tumbler when the lock Is fired, to avoid Injury.
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DISASSEMBLING AND REASSEMBLING

TO STRIP GUN

REMOVE:

Locking pin of muzzle attachment.
Muzzle attachment sleeve with front 

disc and cap.

UNSCREW:

Barrel disc (with combined spanner). 
Follower.

RAISE:

Front cover and remove feed box. 
Rear cover and remove lock.

REMOVE:

Recoil spring box with recoil spring. 
"T" pin and turn down handle block. 

outer steam tube, does not work freely. 
Make certain, when replacing it, that 
the steam tube plug enters the steam 
tube socket in the trunnion block. The 
steam tube socket is visible when the 
water plug group is removed. And make 
certain that the front plug screw is re­
placed.)

TO ASSEMBLE GUN

ATTACH:

Right recoil plate barrel. 
Left recoil plate to barrel.

INSERT:

Fuzee which must be pushed home and 
turned slightly to lock. It is impossible 
to incorrectly insert the fuzee.
Barrel, with recoil plates, in gun.

REPLACE:

Feed box.

CLOSE:

Front cover.

REPLACE:

Follower and barrel disc, screw tight. 
Muzzle attachment sleeve, with front 

disc and front disc cap.
Locking pin of muzzle attachment.

COMMENT: It Is essential that the follower, bar­
rel disc and front disc are tightly screwed in at 
all times. They are liable to work loose, during 
firing, and become damaged. Screw these parts as 
tightly as possible by hand, using a spanner 
wrench, then give the spanner a final tap with a 
lead hammer.

TO STRIP LOCK

ASCERTAIN:
THAT LOCK IS COCKED:

WITHDRAW:

General arrangement and sectional views of the 
Vickers Machine Gun, Model of 1915

stcnoN wBouai whom plaie sum ano caich

Roller bracket and left filling pieces.
Recoil plates with barrel.

DETACH:

Fuzee and recoil plates.

DO NOT

DETACH: Roller handle from crank.

REMOVE:

Dead stop.
Bottom slide.
Front or rear cover.
Front cover catch.
Handle block.
Steam tube (Unless the slide valve, or

REPLACE:

Roller bracket and left filling piece.

CLOSE:

Handle block and secure with "T" pin.

REPLACE;

Recoil spring box with recoil spring. 
Lock.

CLOSE:

Rear cover.

Side levers pin and bushing.

REMOVE:
Side levers.

DETACH:

Lifting levers.

SLIDE OFF:

Carriers.

DEPRESS:

Safety sear and fire lock.
(KEEP HAND CLEAR OF THE FIRING 

PIN HOLE AND FINGERS CLEAR OF 
TUMBLER.)
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PRESS OUT:

Tumbler pin.

REMOVE:

Tumbler.

PRESS OUT:

Hand sear pin.

REMOVE:

Hand sear and main spring.

DEPRESS:

Safety sear and allow firing pin to drop 
out.

UNHOOK:

Safety sear and remove it with its spring. 
DO NOT separate safety sear spring from 
safety sear.

COMMENT: The safety sear pin is not a remov­
able part, being riveted to the lock frame.

PUSH OUT:

Gib spring plate.

REMOVE:

Gib spring and gib from carrier.

TO ASSEMBLE LOCK

(No tool is required)
REPLACE:

Gib, gib spring and gib spring plate in 
carrier.

FROM THIS STAGE; HOLD LOCK FRAME 
FLAT IN LEFT HAND, KEYWAY SIDE UPPER­
MOST.

INSERT:

Safety sear with spring.
Firing pin.

PLACE:

Tumbler.

INSERT:

Tumbler pin.

SLIDE ON:

Carrier. (Firing pin being in cocked 
position.)

PUT ON:
Lifting levers.
Side levers.

SECURE WITH:

Side levers bushing and side levers pin.

(WITH FIRING PIN FORWARD, IN FIRED POSI­
TION:)

INSERT:

Main spring by pushing it into place.

FULL COCK:

Lock.
NOTE: Should the key pin In the tumbler pin be 
broken, the tumbler pin may be used temporarily 
until a new one Is available, by filing off the 
broken ends of the key pin so as to prevent any 
damage to the hole In the lock frame.

TO STRIP FEED BOX

NOTE: The feed box, being readily accessible for 
cleaning and oiling, should not be stripped un­
less repairs and replacements necessitates It. 
After the feed box has had considerable service 
the bullet guide spring may require adjustment 
or replacement. To remove It, take out the bul­
let guide spring screw and slide the spring out 
of Its dovetailed slot.

VICKERS MACHINE GUN 
moou or isis 

FEED BOX

PUSH OUT:

Lever pin.

DRIVE OFF:

Lower feed lever.

REMOVE:
Upper feed lever.

DRAW OUT:

Feed box slide.

UNHOOK:

Top pawls from slide.

REMOVE:

Top pawl spring.

DRAW OUT:

Bottom pawls pin.
REMOVE:

Bottom pawls.
Bottom pawls spring.

DO NOT REMOVE BULLET GUIDE SPRING, 
EXCEPT FOR REPAIR, ADJUSTMENT OR RE­
PLACEMENT.

TO ASSEMBLE FEED BOX

PLACE:

Bottom pawls.
Bottom pawls spring.

INSERT:

Bottom pawls pin.
Top pawls on feed box slide.
Feed box slide.

PLACE:

Upper and lower levers and drive home.

INSERT:

Lever pin.
NOTE: Cartridges of maximum length may project 
slightly from the feed box, but will not affect 
the functioning of the weapon.

HEAD SPACE ADJUSTMENT

TO ADJUST HEAD SPACE

All Vickers Machine Guns, when issued, 
work well and have correctly adjusted head 
space, but wear and tear of firing may alter 
head space and render adjustment necessary.

A succession of broken or separated 
cartridge cases indicates the necessity of taking 
up the head space.

Frequent stops with the handle not quite 
down on the dead stop indicates either too tight 
head space, or lack of tension in the recoil spring.

The adjustment is made as follows:

Take off the recoil spring box and recoil 
spring. Open the rear cover and remove the 
lock. With the combination spanner, unscrew 
and remove the adjusting nut from the cross­
head.

In case of the fir st malfunction described:

Insert the suitable washer or washers. 
Two sizes are provided ... .003" and .005" . . ., 
the thin washer having one small hole punched 
in it while the thick washer has two small holes 
punched in it, to facilitate size determination.

In case of the second malfunction:

Assuming that the tension of the recoil 
spring is sufficient, the removal of a washer, 
or washers, is necessary.

Replace lock keeping it in its rear posi­
tion and, in the absence of a head space gauge, 
test as follows:

Push carrier to its highest position 
against the stop on the lock frame and place a 
dummy cartridge in the carrier grooves opposite 
the firing pin hole. With the barrel home, turn 
the roller handle slowly over on to the dead 
stop, guiding the dummy cartridge into the 
chamber.

If the correct head space has been ob­
tained a slight check will be felt as the roller 
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handle comes to rest on the dead stop. When 
correct head space has been obtained remove 
the dummy cartridge and replace the recoil 
spring box with the recoil spring.

NOTE: When ascertaining the thickness of the 
washer required to he added, do not, at first, 
remove the adjusting nut. Place the washer, or 
washers, on the cross-head, between the adjust­
ing nut and the face of the side levers. When 
the correct adjustment of head space has been 
determined, unscrew the adjusting nut, place the 
washers In their correct positions and replace 
the adjusting nut, screwing It tight with the 
spanner wrench.

RENEWAL OF PACKING

TO RENEW PACKING

(At breech end of barrel)

Lubricate approximately fourteen inches 
of heavy asbestos and wind it around, in the can­
nelure of the barrel, pressing it together with a 
thin piece of wood, or the point of a screwdriver 
or knife until the cannelure is filled.
NOTE: When the barrel Is removed for the renewal 
of the packing at the breech end, It may be nec­
essary to adjust the packing at the muzzle end, 
necessitating the unscrewing of the follower.

(At muzzle end of the barrel)

Approximately eleven inches of heavy as­
bestos is required to pack the muzzle end. Push 
it in, as it is being wound, with a thin piece of 
wood or the point of a knife or screw driver.

VICKERS MACHINE GUN
MODEL OF ISIS

POSITIONS OF THE. GUN MECHANISM

nsma » m nu >a » n mt crniu « kixc.
NOTE: Excessive packing at the muzzle end will 
prevent the follower tightening up against the 
face of the water Jacket cap. Loss of the com­
plete attachment can result from breakage due to 
improper adjustment. The follower should be 
screwed tightly home, but care must be taken 
that the asbestos packing does not press too 
tightly against the barrel, causing it to Jam.

Test the recoiling portion of the weapon 
to see that it works freely and that the asbestos 
packing is not so tight as to cause excessive 
friction. To do this, remove the recoil spring 
from the fuzee links, take out the lock, turn the 
roller handle upward and, holding it with the 
right hand and the fuzee with the left, slide the 
recoiling portion backward and forward to see 
that it moves easily and that the barrel goes 
home. The weight necessary to move the re­
coiling parts should not exceed four pounds.

CARE AND HANDLING

PREPARATION, BEFORE FIRING

1. Draw back slide of bottom plate.

2. Fill water jacket.

3. Place sufficient water in condensing 
device to cover end of steam escape hose.

4. Remove the steam outlet cork plug 
group.

5. Attach the hose connection group and 
immerse the end of the flexible hose in the water 
contained in the condensing unit.

6. Examine the feed box. Test upper and 
bottom pawls and springs and oil parts of the 
feed box.

7. Examine the lock and oil all working 
parts. Test main spring, gib spring and firing 
pin.

8. Open rear cover, remove lock and 
examine bore of the barrel, from the muzzle 
end.

9. Oil the working parts of the weapon: 
the barrel at front and rear bearings, recoil 
plates, cams, lock guides, crank bearings, dead 
stop and roller and the guides on the cover.

10. Test the recoiling portion to see that 
it works freely and that the asbestos packing is 
not so tight as to cause excessive friction. To 
do this remove recoil spring box, unhook the re­
coil spring from the fuzee 1 inks, take out the lock, 
turn the roller handle upward and holding it with 
the right hand and grasping the fuzee with the 
left hand slide the recoiling portion forward and 
backward to make certain that it moves easily 
and that the barrel goes home. The weight 
required to move the recoiling portion should 
not exceed four pounds.

11. Adjust the sight.

12. Check that ammunition is correctly 
loaded in the belts.

NOTE: Effective oiling of the barrel bearings 
Is done as follows: Open the front cover and re­
move the feed box. Draw back the lock, allowing 
the carrier horns to hang on the steps of the 
outside plate cams. This Is referred to as 
"hanging the look". Place thumb behind the 
roller handle and with the first two fingers on 
the tall of the handle, rotate the handle. This 
rotation will cause the barrel and recoil plates 
to move backward, making the front and rear 
bearings accessible for oiling.

If it is seen that water leaks at the breech, 
it is indicated that there is insufficient packing in 
the cannelure of the barrel and the barrel must 
be removed and asbestos packing added.

If water leaks at the muzzle the follower 
must be unscrewed and more packing inserted: 
then the follower must be replaced and screwed 
tightly with the spanner wrench, to which a final 
tap with a lead hammer should be given.

Weigh the recoil spring in the following 
manner: Remove the lock from the gun, place 
the ring of a spring balance over the roller 
handle and pull upwards, vertically, and the 
weight indicated on the scale, when the roller 
handle COMMENCES to move, will be the weight 
of the recoil spring. This should be between 
seven and eight pounds, but tension should be 
kept as high as possible, consistent with main­
taining the normal rate of fire. If the spring 
tension is over or under the required weight, 
adjust it by turning the tension screw handle.

In adjusting the weight of the recoil 
spring, it will be found that six "clicks" (or 
three complete turns) of the tension screw will 
increase, or decrease, the weight of the recoil 
spring about one (1) pound.

Make certain that spare parts and tools 
are immediately available for use if required, 
particularly a spare lock, spare feed box, spare 
barrel, screw driver, spanner wrench, defective 
cartridge extractor, oil can, cleaning rod and 
patches.

CARE DURING FIRING

1. Constant carethat a sufficient supply 
of water is present in the water jacket, to assure 
that the barrel is at all times immersed, is es­
sential.

2. Make certain that the ammunition belt 
is not pulled out of alignment while the weapon is 
firing.

3. During every cessation of fire, oil 
the lock and all frictional parts and replace a 
partly used belt with a full one.

4. Keep a watch on the various clamps 
of the tripod and on the muzzle attachment which 
have a tendency to work loose during firing.

5. Keep the ammunition belt always in 
line with the feed box and the top of the ammu­
nition box up to, but not above, the cross head 
joint pin. Use other ammunition boxes, or any 
other available means, to elevate the ammu­
nition box to this position.

6. Refill empty belts without delay and 
replace in ammunition boxes.

NOTE: It Is advisable, though not absolutely es­
sential, that the belt Is placed In the box so 
that the end of the belt having the single long 
brass strip enters the weapon first. The other 
end of the belt will be found to have two long 
strips, one on each side of the last cartridge.

WARNING: Keep hands away from the roller handle 
while the weapon Is firing to avoid risk of In­
jury. (Continued on page 600)
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FUNDAMENTALS OF ARTILLERY WEAPONS
by D. A. WERBLIN 
2nd Lt., Ord. Dept.

PART III

CARRIAGES

A carriage is an assembly which furnishes 
a support for a cannon in firing and, in the case 
of mobile artillery, enables the weapon to be 
moved readily from one position to another. A 
carriage may consist of a combination of several 
or all of the following major components: recoil 
system,equilibrator,sleigh,cradle, topcarriage, 
bottom carriage, elevating mechanism, travers­
ing mechanism, axle, trail, equalizer, firing 
support.

TYPES OF CARRIAGES (OR MOUNTS)

There are two main classifications of 
carriages, namely: fixed carriages and mobile 
carriages. Fixed carriages include the barbette 
and disappearing types. Mobile carriages are 
classified as railway, self-propelled, and towed

Fig. 25 — Traverse methods for railway 
artillery

Barbette Carriages

According to a strict def inition.a barbette 
carriage is a stationary carriage on which a can­
non is mounted to fire over a parapet. Today, 
however, the term barbette carriage is used in 
a broader sense to refer to a stationary carriage, 
regardless of whether it fires over a parapet, 
which is capable of traversing through large 
angles except as limited by a protecting turret 
or casemate.

Disappearing Carriages

A disappearing carriage is one which 
holds the cannon behind a parapet during loading 
and raises the cannon above the parapet for 
firing. When fired, the cannon recoils to the 
rear and downward, pivoting about a lever axle. 
When fully recoiled the cannon is approximately 
horizontal, and the counterweight is raised. The 
cannon is returned to its in-battery position by 
the counterweight.

Railway Mounts

Railway mounts are classified generally 
according to the methods by which traverse is 
obtained and recoil is taken up.

Traverse is accomplished by one of the 
following methods. (See Figure 25.)

(a) By moving the mount along a curved 
track or epi (track traverse).

(b) By rotating the entire car (car 
traverse).

(c) By rotating a top carriage with 
respect to the car (top carriage traverse).

(2) Recoil is taken up by allowing the 
mount, or some part thereof, to be displaced to 
the rear. There are four systems of recoil, 
namely: cradle recoil, top carriage recoil, slid­
ing recoil, and rolling recoil. (See Figure 26.)

d. Self-propelled mounts. - A self- 
propelled mount is one which serves as a car­

riage for a cannon and has its own engine for 
providing motive power.

e. Towed carriages. - A towed car­
riage is one which is mounted on wheels and 
is towed by some outside source of power (prime 
mover). This type of carriage is usually con­
nected to its prime mover through a trail and 
lunette. (See Figure 27.)

RECOIL SYSTEMS

A recoil system is a mechanism which 
limits and controls the recoil and counterrecoil 
of a cannon. It usually consists of three main 
components: namely, a recoil brake, a counter­
recoil mechanism, and a counterrecoil buffer.

RECOIL BRAKE. - A recoil brake is a 
mechanism which controls the recoil of a cannon. 
The modern recoil brake is called a hydraulic 
brake and consists essentially of a piston which 
moves in a cylinder filled with a fluid. This 
liquid is usually oil and is called recoil oil.

Fig. 26 — Recoil methode for railway 
artillery
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Fig. 27 — Towed carriageThe hydraulic brake is attached to the 
weapon in either of two ways:

The cylinder is attached to the cannon 
and moves with it during recoil and counter - 
recoil, while the piston is fixed to the carriage.

The piston is attached to the cannon and 
moves with it during recoil and counterrecoil, 
while the cylinder is fixed to the carriage. (See 
Figure 28.) For the purpose of subsequent dis­
cussion, this particular arrangement will be as­
sumed.

Fig. 28 — Recoil brake

In either case, when the cannon recoils, 
there is relative motion between the piston and 
the cylinder, and the operation in both cases is 
fundamentally the same.

Operation. (See Figure 28.) - When the 
cannon recoils, it pulls the piston with it to the 
rear. The oil to the left of the piston is under 
pressure and is forced through holes provided 
in the piston. The resulting resistance retards
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Fig. 29 — Throttling grooves 

the recoil and brings the cannon to a stop. With 
this arrangement of oil flow, the velocity of 
recoil would not decrease uniformly and would 
result in unbalancing the cannon and carriage. 
To effect a uniform recoil, the rate of oil flow 
must be varied, or throttled, by varying the 
size of aperture through which the oil flows. 
Several devices for throttling the oil flow are 
described below.

Throttling grooves. (Figures 29and 30.) 
Throttling grooves are tapered slots or grooves 

cut into the recoil cylinder walls. In this ar­
rangement, the piston has no holes in it, and 
hence the passage of oil is through the throttling 
grooves. These grooves are cut in a manner 
such as to have the greatest depth at the begin­
ning of recoil, the depth tapering to zero at the 
end of recoil. Thus, the oil flows freely at first, 
allowing the cannon to recoil (Figure 30, A). As 
the piston moves in the cylinder, the depth of 
groove is decreased (Figure 30, B), resulting in 
a corresponding decrease in oil flow and re­
tardation of recoil. At the end of recoil (Figure 
30, C) the piston completely seals the cylinder, 
thereby stopping the passage of oil and bringing 
the cannon to rest.

A

B

C

Figure JO -- Throttling grooves

Throttling bars. (Figure 31.) - Throttling 
bars are wedge-shaped bars attached to the re­
coil cylinder walls. Rectangular notches are 
provided in the piston so that it slides on the 
throttling bars as the gun recoils. At the start 

of recoil, the notches form apertures through 
which the oil can flow (Figure 31, A). The size 
of aperture decreases as the cannon recoils 
further (Figure 31, B), until, at the end of re­
coil, the apertures are completely sealed by 
the throttling bars (Figure 31, C),thus stopping 
the flow of oil and bringing the cannon to rest.

Throttling rod. - In this system, a tapered 
throttling rod is attached to the recoil cylinder. 
The piston rod is hollow to receive the throttling 
rod during recoil, and orifices are provided in 
the piston to allow oil flow. The progressive 
throttling of the flow of oil is shown in figure 32. 
At the start of recoil, the smallest section of the 
throttling rod is opposite the orifices, and hence 
the oil flows freely, allowing the cannon to re­
coil. As the cannon recoils further, the opening 
through which the oil can flow is decreased, until 
at the end of recoil, the tapered rod completely 
seals the piston orifices, thereby stopping the 
flow of oil and bringing the cannon to rest.

Fig. Jl — Throttling bars
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Fig. 52 -- Throttling rod

Variable recoil. - In certain heavy 
mobile weapons, a variable length of recoil is 
employed, permitting long recoil at low angles 
of elevation to insure stability, and short recoil 
at high elevation to prevent the cannon from 
striking the ground. (See Figure 33.) One type

Fig- 33 — Variable recoil

of variable recoil mechanism is illustrated in 
Figure 34. A hollow piston rod slides on a 
control rod which has throttling grooves cut in 
it. Maximum recoil is attained when these 
grooves line up with ports in the piston head, 
since a maximum flow of oil is then possible. 
To reduce the length of recoil, the control rod 
is rotated, moving the throttling grooves out of 
line with the ports. (For the purpose of illus­
tration only one port and one throttling groove 
are shown in Figure 34.) This action reduces 

Fig. Jb — Variable recoil mechanism

Fig. 36 — Hydroopring recoil system

Hydropneumatic type. - As described 
below, a hydropneumatic counterrecoil mecha­
nism employs the force of compressed gas — 
usually nitrogen — to return a cannon to its in­
battery position from its recoiled position. There 
are two general types of hydropneumatic recoil

the aperture through which the oil can flow, and 
the increased resistance results in a shorter 
recoil.

COUNTERRECOIL MECHANISMS

A counterrecoil mechanism is a device 
which returns a cannon from its recoiled position 
to its in-battery position and holdsit there until 
fired again. The different types of mechanisms 
are described below.

Gravity type. - When the cannon is fired, 
it recoils rearward to its loading position, and a 
counterweight is raised by the energy of recoil. 
After the cannon is loaded, the counterrecoil 
mechanism is tripped, and the counterweight 

moves downward and raises the cannon back into 
battery.

Spring type. (Figure 35.) - The essential 
components of this type of mechanism are a 
cylinder, spring, and rod. With the cannon in 
battery (Figure 35, A) the spring is under initial 
compression and hence holds the cannon in

Fig- 35 — Spring countorrecoll mechanism 

place until fired. When fired, the cannon re­
coils, pulling the counterrecoil rod with it to 
the rear, and further compressing the spring 
as seen in Figure 35. The spring assists in 
checking the recoil. At the end of recoil, the 
spring expands and pushes the rod forward, thus 
pulling the cannon back into battery and holding 
it there.

Hydrospring recoil system. - In this 
recoil system, recoil is taken up by a hydraulic 
brake, and counterrecoil is controlled by a 
spring-type concentric grouping of brake,spring, 
and buffer as shown schematically in Figure 36.

butter
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mechanism, namely: the direct-contact type 
and the floating piston type.

Direct-contact counterrecoil mechanism. 
(Figure 37.) - In this type, a counterrecoil cylin­
der is provided with a liquid-tight piston and is 
connected, by a port, to a cylinder above it which 
serves as a reservoir for liquid and gas. The 
system is provided with liquid, sufficient to fill 
the counterrecoil cylinder completely and the 
other cylinder about one-half. In the case illus­
trated, the piston is connected to, and recoils 
with, the cannon. When the cannon is fired, 
liquid is forced by the piston through the con­
necting port into the reservoir cylinder. This 
further compresses the gas which was under 
sufficient pressure to hold the cannon in battery. 
At the end of recoil, the gas pressure, acting in 
the opposite direction, forces the oil back through 
the port against the piston, thereby returning the 
cannon to its in-battery position and holding it 
there.

Floating-piston counterrecoil mecha­
nism. - A floating-piston type of counterrecoil 
mechanism is shown schematically in Figure 38. 
This is a dependent type of counterrecoil mech­
anism, i.e., there is a connection between

Fig. }8 — Floating piston countarrecoll 
mechanlam

the hydraulic recoil brake and the counterrecoil 
cylinder. A floating piston forms a tight seal 
between the fluid at one end of the counterrecoil 
cylinder and the gas at the other end. As the 
cannon recoils, carrying the recoil-brake piston 
with it, the liquid is forced through the port into 
the counterrecoil cylinder, thus forcing the float­
ing piston forward and further compressing the 
gas. The gas pressure assists in checking the 
recoil. At the end of recoil, this pressure forces 
the floating piston back to the rear, driving the 
fluid back through the port and against the recoil - 
brake piston. This pushes the piston, and hence 
the cannon, back into battery. The initial gas 
pressure is made great enough to hold the cannon 
in battery until it is fired again.

COUNTERRECOIL BUFFER. -A counter­
recoil buffer is that part of a recoil system which 
controls the last movement of a cannon in 
counterrecoil. Its purpose is to prevent shock 
as the cannon returns to its firing position.

Dash-pot buffer. (Figure 39.) - A dash­
pot counterrecoil buffer consists of a tapered 
rod (buffer rod) which is attached to the counter­
recoil cylinder and which slides in and out of a 
cylindrical cavity, or dash pot, in the end of the. 
piston rod. In this particular case, the counter­
recoil cylinder is attached to the cannon and 
recoils with it, while the piston rod is attached 

(Continued on page 601)
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GENERATOR CONTROL SYSTEMS
Control systems are all of a kind. In the 

generator, the generated voltage depends on 
three things:

1. The speed of rotation
2. The strength of the field
3. The physical dimensions of the gen­

erator.

Recall that the speed of rotation is fixed by the 
speed at which the engine is running. Also, that 
the physical dimensions of the generator are 
fixed when the machine is designed and built. 
Thus the only factor useful for control of gener­
ated voltage is field strength.

Get in mind the fact that the control of 
charging current is always accomplished by 
control of generated voltage. (Current flow can 
be controlled by variable resistance in the 
circuit. This method (variable resistance) is 
not used in the automotive generator control 
system).

Also, always keep clearly in mind that 
the current output of a generator, as long as it 
is below the maximum imposed by the current 
limiter, is determined by the loads the generator 
must supply. For example, if the equivalent 
resistance of all the devices (battery, lights, 
ignition, radio, etc.,) is low, the generator will 
supply a high current. If the equivalent re­
sistance is high, the generator output is low.

If control of the generator had to be done 
manually, an assistant driver would have a full 
time job merely keeping proper current and volt­
age relations. Fortunately we have automatic 
control systems to do away with this would-be 
rough assignment.

Control is either "internal" or "external." 
Internal indicates that the control of the gen­
erator is accomplished WHOLLY INSIDE THE 
GENERATOR CASE. External control means 
that the control system is entirely outside the 
generator-case. Both systems operate on the 
fundamental principle of controlling the field 
strength. Some vehicles are equipped with a 
system that uses some internal and some exter­
nal control. Such systems will not be directly 
treated in this discussion.

by W. J. SEVERINGHAUS 
1st Lt., Ord. Dept.

Internal control saw its hey-day in the 
years previous to 1933. Since then external 
control has been used in varying degrees and 
the mechanism constantly improved. By 1940 
all American cars and most trucks had adopted 
the THREE ELEMENT CONTROL BOX.

Since all recent Army vehicles (tank and 
wheeled vehicle) use the three element control 
box this discussion will be devoted to showing 
what the units are, how and why they operate, 
and how to check and adjust them.

THE THREE UNITS

1. Reverse current Automatic switch Protects generator 
cut-out or cut- when generator armature from burn­
out relay voltage exceeds ing out due to excess­

battery voltage; ive current flow when 
opens when gen- armature Is stopped 
erator voltage is (or slowed) 
less then battery 
voltage.

2. Current Limiter Limits the cur- Protects the armature 
rent output of the from overheating and 
generator to a burning out due to ex­
safe maximum cesslve current.

3. Voltage Regu- Limits the gen- (A) Protects all units 
lator or Voltage erated voltage to of fixed resistance 
Limiter a safe maximum, (such as light bulbs)

from burning out.
(B) Acts to taper off 
charge rate to battery 
as battery comes up 
to full charge.

The names of the units require no ex­
planation. The functioning of the units is given 
as follows:

HOW THE REVERSE CURRENT CUT-OUT 
FUNCTIONS

As the generator builds up voltage more 
current is forced through the voltage winding 
(fine wire) on the RCC core. This increasing 
current produces an increasing electromag­
netic field tending to pull the soft iron RCC 
armature toward the core. The pull of the 
electromagnet is opposed by the tension of the 
spring tending to hold the armature in its posi­

tion away from the core. By adjusting the spring, 
or the magnetic air gap, or the point gap, the 
points may be made to close at any desired 
voltage. SEE FIGURE 1. For the six volt 
system this is 6.4 volts; for the twelve volt 
system about 13.5 volts.

Where is the reverse current used? The 
heavy winding (current winding) about the re­
verse current cut-out core is not effective until 
the points close. Then while the generator 
charges the battery (and supplies other loads) 
the heavy coil current helps hold the points 
tight together by adding to the strength of the 
electromagnet. When the generator slows down 
and the voltage falls below battery voltage, cur­
rent will reverse in direction through the current 
winding of the RCC. This current (about 3 to 4 
amperes) reverses the polarity of the core of 
the RCC and repels the armature. SEE FIGURE
2. It is evident that the spring tension plus the 
repulsion of the reverse current electromagnet 
are jointly useful in opening the cut-out points. 
CAUTION: If the cut-out is closed manually it 
will remain closed, allowing excessive current 
to flow from the battery to the generator. This 
will burn out the armature.

HOW THE CURRENT LIMITER FUNCTIONS

The generator in the sketch (FIGURE 3) 
has, let us assume, a safe maximum current of 
35 amperes. The parallel resistances marked 
"loads" in the diagram represent lights, radio, 
heater, etc. While generator current is being 
supplied to all these and the battery, the demand 
may exceed 35 amperes. The generator voltage 
is between 6.4 (cut-out closing voltage) and 7.5 
(limit imposed by the voltage regulator) — for 
example, 7.0 volts. The cut-out points are closed 
and the voltage is not high enough to cause the 
voltage regulator points to open. The only way 
to keep the current from exceeding 35 amps is 
to reduce the voltage of the generator below 7.0 
volts. (This example assumes the resistance 
of the connected load to below enough thatat 7.0 
volts the resulting current will exceed 35 
amperes.)

In order to reduce the generator voltage,
(1) the current flowing in the winding around the 
core of the C.L. increases the strength of the
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electromagnet as the current increases. (2) At 
35 amperes this magnetic pull is sufficient to 
overcome the spring tension on the armature 
and the armature moves toward the core. (3) 
This opens the C.L. points. The field current 
previously flowing through the points in inter­
rupted. The diagram (FIGURE 3) shows the full 
field current as 4 amperes. With the points open 
2 amperes remains, flowing through the leakage 
resistance.

Now consider that the strength of an 
electromagnet (such as the generator field) 
varies with the current flowing in the winding. 
If the field current is reduced from 4 to 2 am­
peres, the field strength is reduced in the same 
proportion. In this example, the field strength 
is cut in half. Since the generated voltage varies 
with field strength, cutting the field strength in 
half also cuts the generated voltage in half. The 
original generator voltage (7.0) is this reduced 
to 3.5 volts.

The resistance of the connected load 
(battery, lights, radio, etc.) has not changed so, 
according to OHM’s LAW, the current will de­
crease proportionately with the voltage and the 
current should fall from 35 amperes to 17-1/2 
amperes. This would so decrease the strength 
of the current limit or electromagnet that the 
points would close again, full field current would 
flow, and the generated voltage would build up 
and increase the current output again.

Now carefully consider that the points 
vibrate between 50 and 200 times per second. 
While it takes time to describe what happens, 
it actually occurs in a very brief period of time. 
Let me make clear that the figures used to 
illustrate what happens are exaggerated. The 
current is not really reduced from 35 amperes 
to 17-1/2 amperes. First learn the principles 
of operation and the relations of the various 
factors in this simple example. The actual 

change in current looks something like the pic­
ture given in FIGURE 4.

At (A) FIGURE 4, closing the headlight 
switch increases the current demand from 20 
amperes up to the safe maximum value. The 
vibration of the current limiter is shown by the 
way the current fluctuates. Note the current 
rises a little above 35 amperes then falls a 
little below 35 amperes before rising again. 
BUT THE AVERAGE VALUE IS 35 AMPERES. 
At the beginning of this discussion it was em­
phasized that control of charging current is 
always accomplished by control of generated 
voltage. To see how this is done, assume that 
before point (A) FIGURE 4, the generator was 
supplying 20 amperes to the load at the limited 
maximum of 7.5 volts. When the headlights were 
turned on the current supplied by the generator

FIG. 2

at 7.5volts would have gone up to point (B) FIG­
URE 4. But at 35 amperes the C.L. operates to 
reduce the average voltage sufficiently to keep 
the average current at 35 amperes. A very 
possible value for the new average voltage would 
be 7.0 volts. Of course, the lights are not as 
bright at 7.0 volts as they would be at 7.5 BUT 
the generator will not overheat at 7.0 volts, 
whereas it will by supplying excessive current 
at 7.5 volts.

THE LEAKAGE RESISTANCE

Why is it necessary to use a resistance 
of this nature? Why is it not permissable to 
open the current limiter pointsand decrease the 
field current to zero? To get at the answer to 
this problem remember that any electric current 
flowing in a coil in such a manner as to set up a 
magnetic field, has the property of inductance. 
This is similar to inertia in the field of moving 
objects. The electric inertia of a current flowing 
in a wire tends to keep that current flowing even 
when some means (such as opening the points of 
the current limiter) is employed to stop it. This 
field current has large electrical inertia which 
would cause the current to flow across the points 
as they open in the form of anelectric arc. This 
arc will remove metal from one point to another 
and due to the large amount of heat liberated in 
the high resistance of the air gap across which 
the arc is formed, will tend to fuse the metal of 
the points. With the leakage resistance in paral­
lel with the points the arcing and burning is nearly 
eliminated in a well designed system. This result 
is obtained in two ways:

(1) The value of the field current is not 
reduced to zero since some of the field current 
flows at all times through the leakage resistance.

(2) The surge due to the electrical inertia 
of the generator field takes the path of least 
resistance and flows through the leakage re­
sistance instead of arcing across the points.

The arguments set forth above for the 
current limiter will also apply to the leakage 
resistance used with the voltage regulator. 
Indeed, in the complete control box one leakage 
resistor serves both devices in the very simple 
circuits given here.
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HOWTHE VOLTAGE REGULATOR FUNCTIONS

This device is in operation almost con­
tinuously. Any time the speed of the armature 
tends to raise the generated voltage above a 
safe value, the voltage regulator must operate. 
The winding on the core of the voltage regulator 
is made of fine wire of quite high resistance in 
order to use relatively little current. This 
"voltage winding" uses many turns of wire to 
obtain electro-magnetic strength as opposed to 
the current limiter winding which usesfewturns 
carrying a high current (hence "current winding") 
to obtain electromagnetic strength.

However, as the generator voltage builds 
up, the current through the voltage regulator 
winding increases proportionately. At the safe 
maximum voltage the electromagnet of the 
voltage regulator is strong enough to attract 
the V. R. armature, and open the points. In 
sequence, the action of the several factors in­
volved is listed below:

1. Generator voltage Increases
2. Current in voltage regulator winding 

increases
3. Electromagnet strength of V.R. in­

creases
4. V.R. armature is pulled toward core, 

opening points
5. Field current decreases
6. Field strength of generator decreases
7. Generator voltage decreases
8. Current in voltage regulator windings 

decreases
9. Electromagnet strength of V.R. de­

creases
10. V.R. armature is pulled away from 

core, closing points
11. Field current increases
12. Field strength of generator increases
13. Generated voltage increases

Note that step 13 is the same as step 1 .com­
pleting the cycle. As with the current limiter 
the cycle is of very short duration and the 
points vibrate between 50 and 200 times a sec­
ond. The similarity in action of the CL and the 
VRis marked. BUT it is excessive current that 
causes the current limiter to operate; whereas

CURRENT REGULATOR

fig- 3
COMBINING THE RCC, THE CL, and VR

It is necessary, in combining the functions 
of the CL and VR, that the contact points of both 
units be connected in series in the generator field 
circuit. This provides for interruption of part of 
the field current if either the CL or theVRpoints 
are opened. The three units combined to control 
the type of generator having the field grounded in 
the control box are shown in FIGURE 6. Observe 
that in FIGURE 6 only one resistor is used in 
conjunction with the CL and theVR. Also observe 
that the field current flows from the "high" brush 
of the generator, out the (F) terminal on the 
generator case to the (F) terminal on the control 
box. Inside the control box the field current 
normally divides, the larger part flowing through

If the generator field is grounded inside 
the generator case, the control box is similar 
to FIGURE 7. Field current is taken from the 
windings carrying the full output current, flows 
through the CL and VR points, is joined and 
increased by the smaller current flowing through 
the leakage resistor. This junction is inside the 
control box. The full field current flows out the 
(F) terminal of the control box, in the (F) terminal 
of the generator, through the field windings and 
to ground inside the generator.

THE TANK CONTROL BOX

There is a great similarity between the 
type of control box shown in FIGURE 7 and the 
control box found on tanks. The tank uses the 
two wire system, rather than the grounded 
system. The control box, reduced to its simplest 
terms, is shown in FIGURE 8. The tankgenera­
tor corresponds to the wheeled vehicle generator 
with the field grounded in the generator. Field 
current flows from the current winding of the 
current limiter through the CL and VR points. 
Before the field current leaves the control box 
the current through the field leakage resistor is 
added and the full field current flows out the 
control box (F plus) terminal into the generator 
(F plus) terminal through the field windings to the 
negative or "low" brush of the generator. On 
some two wire control boxes the (A plus) and 
(A minus) terminals are marked (G plus) and 
(G minus).

It is extremely important to grasp the 
principles already presented. A thorough under­
standing of the operation of each unit is neces­
sary to the development of skill and speed in 
checking, adjusting and repairing control boxes. 
These circuits are simplified to show the funda­
mentals of external control. All the necessary 
windings, cores, springs, and resistance units 
needed to make a workable control system are 
shown. Actual control boxes are equipped with 
additional windings and more complex circuits 
because experience has shown that these modifi-
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VOLTAGE REGULATOR a. Increases RCC closing voltage
b. Increases CL maximum current
c. Increases VR maximum voltage

SPECIFIC PROCEDURE

To adjust the reverse current cut-out:

The fan belt tension
Drive pulleys
All wiring and connections
The generator

(7) BEFORE CONCLUDING THAT THE 
CONTROL BOX IS OUT OF ORDER MAKE A 
CAREFUL CHECK OF:

(10) NEVER LET AN INEXPERIENCED 
MECHANIC SERVICE CONTROL SYSTEMS 
WITHOUT CLOSE AND COMPETENT SUPER­
VISION. IT IS A SIMPLE JOB ONLY IF YOU 
THOROUGHLY UNDERSTAND IT.

(9) Changing engine speed can best be 
done with the throttle linkage, NOT WITH THE 
FOOT FEED. This will give close control of 
engine speed and insure against racing the 
engine.

Adjustments must be made with the 
system at normal operating temperature. Set­
tings must be rechecked with the covers on to 
insure accurate results.

cations give better control and lengthen the life 
of the control system.

CHECKING AND ADJUSTMENT

Barring extreme cases, all checking and 
adjustment of control boxes can be accomplished 
with an ammeter and voltmeter connected as 
shown in FIGURE 9 for the grounded system, and 
FIGURE lOfor the two wire system. The gener­
ator maybe mounted on the vehicle or driven by 
an electric motor (as on a test bench).

GENERAL RULES

(1) Never race the vehicle engine while 
checking or adjusting the control system. It is 
not necessary to do so; it is hard on the engine; 
it demonstrates lack of skiU and workmanship 
on the part of the mechanic.

(2) It is never necessary to exceed one 
and one-half times the VR setting (for example 
— about 12 volts for a 6 volt system with the 
VR setting at 7.5 volts). To do so endangers 
all fixed resistance across which the voltage is 
thrown; particularly those in the control box.

(3) If adjustments can be obtained by 
changing spring tension alone never change air 
gap and point gap settings. However, if the 
spring tension is not sufficient follow the manu­
facturer’s recommendations in setting the air 
gap and point gap.

(4) Be extremely careful not to close the 
points of the reverse current cut-out accidental­
ly. If this is done the generator armature and 
most of the charging circuit wiring will burn 
out. Take special caution when replacing the 
cover on the control box.

(5) Do not be too ready to condemn con­
tact points which are a little pitted. Very often 
they will afford better contact if left alone than 
would result if you try cleaning them by filing.

(6) Keep in mind that increasing spring 
tension:

CUT-OUT 
RELAY

CURRENT 
REGULATOR

BATTERY

Fig. 6

1. Slowly increase engine speed.bringing 
up generator voltage.

2. Observe voltage at which cut-out 
closes (this may be done by listening for the 
click of the points; by watching the points; or 
by observing the kick of the ammeter hooked 
into the charging circuit on the battery side of 
the control box.)

VOLTAGE 
REGULATOR
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3. Adjust spring tension to give proper 
closing voltage.

To adjust the current limiter: 

points, 
to the 
point.)

1. Short circuit the voltage regulator 
(Tie a piece of small wire — one end 

fixed point, one end to the moveable

2. Bring up engine speed to increase 
generator voltage.

3. Loosen CL spring tension so maxi­
mumcurrent is less than the normal CL setting.

4. Increase spring tension to increase 
settingto the normal maximum. This procedure 
will insure that it is the current limiter that is 
limiting the current and NOT poor generator 
performance.

NOTE: If with a fully charged battery 
the specified charging rate cannot be reached as 
described above, discharge the battery by stop­
ping the engine and using the starter (ignition 
off) for thirty seconds. Cranking can be continued 
longer if necessary. (Remove short circuit wire 
from VR points when CL is properly set.)

To adjust the voltage regulator:

1. Disconnect wire leading to BATTERY 
(B) terminal in control box. With this done the 
generator will operate on open circuit.

2. Increase engine speed and adjust 
spring tension of VR to obtain proper limiting 
voltage.

IN FOLLOWING THE PROCEDURES FOR 
SETTING THE CURRENT LIMITER ON ANY 
BUT HEAVY DUTY EQUIPMENT, EXTREME 
CARE MUST BE TAKEN NEVER TO EXCEED 
1-1/2 TIMES THE VR SETTING. Wiring in the 
light control box is not sturdy enough to with­
stand overload current resulting from excessive 
voltage.

INTERNAL REGULATION

THE NOW OBSOLETE, BUT STILL

The principle of opera­
tion is again control of gener­
atorvoltage by control of field 
strength. In the third brush 
generator no abrupt change in 
field current is used to change 
field strength as with external 
control. No mechanism is 
used: the third brush is the 
only device necessary to effect 
control of the generator out­
put. The reverse current cut­
out is necessary in any vehicle 
generator system. The third 
brush, in its peculiar manner 
functions as CL and VR.

L
ww

1
thirdarmature, brushes, field, and case. The 

brush can be rotated toward brush No. 1 (to raise 
output) or toward brush No. 2 (to lower output). 
But the brush is not moveable while the vehicle 
is in operation. What, then, is the action of the 
third brush in any one position?

The third brush gener- 
has only one terminal; 

terminal is marked (A), 
lead from this terminal

If an electromagnet is placed in the field 
between the poles of a permanent magnet (as in

IN MUCH USE, 
THIRD BRUSH GENERATOR

ator 
this 
The 
carries the charging current
out to the RCC and then on to 
the battery. The generator 
case is grounded. FIGURE 11 
shows the arrangement of

T

TANK CONTROL BOX

S333333S7Fig. 8

)
(

(

(
)

(

(
■)

(

FIGURE 12) the flux is distorted to follow the 
path indicated. FIGURE 13 shows the distribu­
tion of field flux when practically no current is 
flowing through the armature. This field is 
nearly uniform. But as the armature delivers 
more current it acts in a manner very similar 
to the electromagnet in FIGURE 12. Although 
the armature is rotating, the conductors on the 
right side of the brushes carry current into the
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Fig. 11 Fig. 12

MILES PER HOUR
Fig. 15
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paper and those on the left of the brushes carry 
current out of the paper (as represented in 
FIGURE 14.)

This causes a new magnetic field to be 
set up. The original field plus the new field 
created by the armature causes the field dis­
tortion shown in FIGURE 14. The field dis-

The next thing to understand is the effect 
of changing the position of the third brush. If 
the third brush is moved very close to the high 
brush, extreme field distortion will be needed to 
effect any current regulation. In order to get 
this extreme field distortion the armature must 
deliver a high current. Another way to say the 
same thing; with the high brush and the third 

current regulation; not voltage regulation. Note 
that the system in good condition will deliver 
about 21 amperes at 30 MPH. (SEE FIGURE 15, 
BRUSH POSITION B). Of this 21 amperes, about 
12 is supplying the lighting system, and the 
balance is charging the battery. Suppose the bat­
tery load is reduced (by a loose ground strap 
connection) to one ampere. The total current

MILES PER HOUR
tortion increases with increase of current flow 
through the armature.

The voltage generated in each length of 
wire laying in a slot on the armature depends on 
the rate of cutting lines of magnetic force. With 
a large current flowing through the armature, 
most of the field flux is distorted to flow between 
the "high" (No. 1) brush and the third brush. This 
reduces the voltage generated in the wires be­
tween the "low" (No. 2.) brush and the third brush. 
With the lowering of the voltage across the field 
windings the field current will decrease, de­
creasing the field strength and decreasing the 
voltage generated between the low and the high 
brush. 2. To decrease output: move third brush 

away from high brush (this is against the direc­
tion of rotation).

brush close together, the generator will deliver 
high current before any limiting effect (control) 
is obtained through field distortion. Therefore 
to adjust the output of a third brush generator:

1. To increase output: move third brush 
toward high brush (this is in the direction of ro­
tation of the armature.)

delivered now is 12 plus 1 or 13 amperes. If 
the vehicle were running at about 18 MPH the 
generator voltage would be only sufficient to 
deliver this 13 amperes. BUT, the vehicle is 
running at nearly double this speed and the gen­
erator voltage tends to go higher, limited by 
field distortion. BUT, the field is not distorted 
enough by the 13 ampere current and the gen­
erator voltage rises rapidly until sufficient 
current is again flowing (largely through the 
light bulbs) in the armature to cause enough 
field distortion to again limit the voltage. This 
new current is so high the light bulbs are 
quickly burned out. The moral to be found in 
this incident is: never allow high resistance 
in the charging circuit of a third brush gener­
ator; to do so will cause increase of generator 
voltage sufficient to overload the lighting system.

The action of the third brush generator is:

1. Higher speeds tend to generate higher 
voltage.

2. Higher generator voltage tends to 
deliver more current to the battery, lights, etc.

3. Higher current through the armature 
causes more field distortion.

4. Field distortion lowers voltage across 
generator field

lowers field current
lowers field strength
lowers generated voltage
lowers generator current

FIGURE 15 shows (1) on any one curve the 
regulation obtained by any one brush position 
and (2) the effect of changing the brush position.

It used to be a not infrequent experience 
with vehicles equipped with third brush genera­
tors that the lighting equipment, during operation 
of the vehicle, suddenly burned out. Subsequent 
examination would show a loose or disconnected 
battery ground strap or starter cable. The rea­
son behind this trouble is usefid in proving the 
peculiar fact that third brush regulation is

FIGURE 16 shows the result of external 
current and voltage control. So long as the 
current limiter and the voltage regulator are 
operating properly the generator can never 
deliver more than the amperage determined 
by the CL setting, nor can the generator voltage 
ever exceed the limit at which the VR is set.

IN CONCLUSION: further study will re­
veal that there are many circuits used to control 
various generators. Some are combinations of 
the external and internal control systems shown 
in this discussion. If the fundamentals of control 
are well understood it is an easy matter to 
quickly grasp the modifications and combinations 
found in particular generator control systems.
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MAINTENANCE OF DIRECTOR, M5 AND M6
The following notes on adjustment are a 

continuation of those given in the November 
issue of THE ORDNANCE SERGEANT. '

CHECKING BACKLASH IN ELEVATION

Turn the range handwheel until the range 
dial indicatesdatum line range. Aline the vertical 
zero deflection marks and pull out the clutch 
knob.

Locate several objects which are about 30° 
apart in elevation. These objects should include 
angles from 0° to 90°. Turn the elevation hand­
wheel to increase elevation until the horizontal 
reticle line of the elevation telescope intersects 
the first reference point, without overrunning. 
Note the reading on the quadrant elevation dials. 
Continue to turn the handwheel in the same direc­
tion for about 10°, then reverse direction until 
the horizontal reticle line again intersects the 
reference point. Do not overrun. Again note the 
reading of the quadrant elevation dials. The 
difference between these two readings must not 
exceed six minutes. The width of the line gradu­
ation is roughly three minutes.

Any adjustment necessary will require a 
complete check of the gear train in elevation. 
Note particularly the differential mechanisms 
and replace them with serviceable parts if they 
are worn. Pay particular attention to the pinion 
of the quadrant elevation mechanism. It should 
be meshed tightly with the segment gear. If the 
mesh appears loose, check the tension of the anti­
backlash spring, also check whether the shaft of 
the pinion, clamped in place by four screws, is 
toofar down. If this shaft is improperly adjusted, 
loosen the four screws and shift the pinion up as 
necessary.

ADJUSTING SPRING TENSION
OF VARIABLE SPEED DRIVE

The spring tension of both lateral and 
vertical variable speed drives is adjusted in a 
similar manner. This adjustment should be 
made prior to assembly of the mechanisms in 
the director.

by BRIAN 0. MONTGOMERY
1st Lt., Ord. Dept.

Obtain a spring balance (household scale) 
which reads from '0 to 10 or 12 pounds. Place 
the hook of the scale around upright arm of the 
rocker assembly near the spring and pull until 
the balls are cleared by the cylinder. At this 
point note the reading of the scale. It should be 
between 7 and 8 pounds. If it is not, an adjust­
ment must be made. Tighten the nut to increase 
the spring tension. It may be necessary to loosen 
the guide screw before making this adjustment.

The spring tension of the variable speed 
drives may be checked while they are in the 
director by placing one end of a rod, which is 
about 2 feet in length, against the center of the 
rocker assembly, the hook of the scale against 
the other end, ar.d pulling towards the director. 
This will tend to force the cylinder away from 
the balls and the tension maybe checked as be­
fore. The precaution of maintaining a straight 
pull on the scale must be observed at all times.

ADJUSTING THE RATE MOTOR GOVERNOR

The azimuth and elevation rate motor 
governors are adjusted in a similar manner.

Before turning on power, ascertain that 
the governor will not strike the governor guard. 
If it does, shift the position of the guard and/or 
motor until the necessary clearance is obtained.

Turn on power. On the elevation side it 
is well to set in a slight increasing deflection in 
order to prevent the limit switch operating and 
turning off the motor. Use a stop watch and time 
the rotation of the worm gear which drives the 
disk of the variable speed drive. This gear 
should rotate in the direction of the arrow at a 
speed of 20 revolutions per minute. The allow­
able tolerance is 1/2 second.

If an adjustment is necessary, remove 
the governor guard. In order to do this it will 
be necessary to remove the two screws holding 
the guard to the base. Turn the governor to a 

2 o’clock position then lift the guard up and out 
with a twisting motion. Do not damage the gear.

Rotate the governor until the nuts are in 
a convenient position, then turn each of the ad­
justing nuts until each screw extends through by 
the same number of threads. It will be neces­
sary to hold the screw by a pair of needle nose 
pliers in order to prevent it slipping when the nut 
is turned. Now turn each nut in the desired 
direction by the same amount. Thus, if one nut 
is tightened one turn, then each of the other three 
nuts must be tightened a like amount. One com­
plete turn of the nuts will change the time about 3 
seconds. One flat on each nut is equivalent to 
about 1/2 second change in time. Recheck until 
the results are satisfactory.

CHECKING THE DYNAMIC OPERATION
OF THE TORQUE AMPLIFIER

Dynamic operation of the azimuth and 
elevation torque amplifiers may be checked in 
the same manner. Tests and adjustments for 
static operation of the torque amplifier were 
covered in the October issue of THE ORDNANCE 
SERGEANT. These should be checked prior to 
assemblihg a torque amplifier in the director.

Set deflection to zero and pull out the 
rate setting clutch knob. Turn the handwheel 
slowly and rotate the director through 360° azi­
muth or elevate anddepressthe telescopesfrom 
minimum to maximum. The torque required to 
accomplish this should not be excessive. The 
motion through the gear train should be smooth, 
without chatter or jerk. If these conditions are 
not met the load imposed by the gearing may be 
too great and should be corrected by a thorough 
cleaning and relubrication of the gear train.

Set in datum line range. Push in the 
rate setting clutch knob. Turn on power. Slowly 
set in decreasing and increasing deflection 
rates from minimum to maximum. The de­
flection rate should be set in smoothly. The 
director should traverse or the telescopes 
should elevate or depress smoothly without 
hesitation. The dials should register all move­
ments without chatter or jerk. If the dials 
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appear jerky, check the orienting clutch, worm 
drive assemblies, rate motors, and tension of 
flat spring supporting ball carriages. This 
spring should be firmly against the ball carriage. 
As an aid to checking smoothness of operation 
in azimuth, note the reaction of the level bubbles. 
Check also by observing an object through the 
telescopes. Any tendency to jerk orchatter will 
be especially noticeable at low deflection rates. 
However, it must be remembered that the direc­
tor will rarely be used at low deflection rates.

If the requirements indicated above are 
not satisfactorily met, the torque amplifier 
should be removed and rechecked. It may also 
be removed and rechecked. It may also be 
necessary to remove and clean the differential 
mechanisms.

CENTRALIZING BALL CARRIAGE
OF THE LATERAL VARIABLE SPEED DRIVE

Aline the zero deflection marks and pull 
out the clutch knob. Turn on power and observe 
the fine firing azimuth dial. If there is any 
movement it must not exceed 1° per minute. If 
the movement is excessive recheck the adjust­
ment of the stationary collar of the rate setting 
clutch. If this adjustment is correct, loosen the 
locking screw on the bracket of the bar assembly 
and turn the adjusting screw in the proper direc­
tion until the motion ceases. Caution: Support 
the ball carriage with the finger during this ad­
justment in order to prevent breaking or other­
wise damaging the flat spring. Check that the 
two screws holding the flat spring are fully home 
and the spring is against the ball carriage.

ADJUSTING SUPERELEVATION MECHANISM 
AND CENTRALIZE THE BALL CARRIAGE 

OF THE VERTICAL VARIABLE SPEED DRIVE

Check the speed of the elevation rate 
motor.

Aline the vertical zero deflection marks, 
then pull out the clutch knob. Turn the elevation 
handwheel until the telescope is at 90°.

The maximum radius of the supereleva­
tion cam should now extend towards the base of 
the director. If it does not, loosen the lever on 
the telescope shaft slightly and rotate the cam 
until the maximum radius is down. This is done 
by rotating the lever in relation to the shaft. 
Check that the rod will clear the grease cups 
on the torque amplifier in all positions. Tighten 
the lever. Check that the two screws are holding 
the flat spring against the ball carriage with 
noticeable pressure.

Place a jumper across the limit to pre­
vent its cutting out the motor. This may be done 
by placing a conductor from the orange terminal 
on top of the elevation switch to the orange 
ribbed terminal on the rate motor, and a con­
ductor from the pinkterminal on top of the ele­
vation switch to the pink ribbed terminal on the 
rate motor.

Check the range scale on the director for 
the superelevation setting which is to be made 
on the micrometer. In order to make this set­
ting it will first be necessary to loosen the nut 
on the superelevation mechanism. To facilitate 
this, push in the clutch and turn the elevation 
handwheel until the ball carriage of the vertical 
variable speed drive moves about one inch from 
the edge of the disc. Support the ball carriage 
with the finger and loosen the nut, using the 

special offset wrench, about 1/4 turn. Use a 
screw driver and turn the micrometer until the 
index line in the center of the roller is opposite 
the .05 setting on the scale and the zero mark 
on the micrometer is opposite the lower edge of 
the scale. Caution: The scale must be parallel 
with the micrometer screw. If it is not bend 
the scale slightly until it is in proper alignment. 
Check the table below for the instructions for 
making any setting of the micrometer from this 
position. In the event an .058 setting is to be 
made, turn the micrometer clockwise 6 complete 
turns. This will bring the zero mark on the 
micrometer opposite the edge of the scale again. 
Now continue to turn the micrometer in a clock­
wise direction for 13 divisions on the mi­
crometer. Tighten the nut. Aline the vertical 
zero deflection marks and pull out the clutch 
knob. Do not change position of clutch throughout 
adjustment.

Turn on power. In the event the telescope 
tends to move away from the 90° position turn 
the elevation handwheel to bring it back. This 
condition merely means that the ball carriage 
is not centralized when the deflection is set to 
zero. To correct it, loosen the locking screw 
in the bracket on the superelevation mechanism 
and turn the adjusting screw in the proper di­
rection until the motion ceases. Caution: Support 
ball carriage to prevent damage to flat spring. 
Observe the fine quadrant elevation dial as a 
final check for any movement. When the tele­
scope is at 90° the fine dial should not move more 
than 1° per minute. It is possible to centralize 
the ball carriage at this position of the telescope

WIRING DIAGRAM

Muzzle 
vel.

Dial 
number

Value 
of K

Clockwise from .05 Time for movement of telescope
Turns Divisions 5° to 0° + - 65° to 60° + -

2400 A .0762 16 12 9.8 sec. >0.5 22.9 sec 2.3
2450 B .0750 16 0 10.0 0.5 23.2 2.3
2500 C .0729 15 3 10.3 0.5 23.9 2.4
2550 D .0713 14 10 10.5 0.5 24.4 2.4
2600 E .0694 13 9 10.8 0.5 25.1 2.5
2750 F .0580 6 13 12.9 0.5 29.1 2.5
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until no motion of the dial occurs and the adjust­
ment should be made until this condition exists.

Having obtained the preceding adjustment, 
the action of the superelevation cam may be 
checked. The cam should cause the telescope 
to depress at any position other than 90°. In 
order to save time, turn the handwheel until the 
telescope is at about 10°, then release the hand­
wheel and allow the cam to cause the telescope 
to depress. Use a stop watch and determine 
the time necessary for the telescope to move 
from 5° to 0°. Check the table below for the 
correct time and tolerance for this movement.

If the time is not within tolerance turn the 
adjusting screw, which moves the ball carriage, 
until the time is correct. If no adjustment is 
necessary the next paragraph shouldbe omitted.

Turn the telescope back to 90°. Turn off 
power. Loosen the lever on the telescope shaft. 
Turn on power. Change the position of the cam 
until there is no movement of the dial. Tighten 
the lever. Recheck the time from 5° to 0° and 
continue the adjustments until it is correct.

Turn the telescope to about 70°. Check 
the time required for the telescope to depress 
from 65° to 60°. Check the table below for the 
correct time and tolerance. If the time is not 
within tolerance, turn the adjusting screw until 
it is correct. If any movement of the screw is 
necessary it will be extremely small. In the event 
any adjustment is necessary it will be necessary 
o completely recheck the times from 5° to 0° and

Aline the zero vertical deflection marks 
and pull out the clutch knob. Turn the elevation 
handwheel until the quadrant elevation dials read 
15°. Improvise an index of wire or other material 
and attach it to one of the screws

AZ. MOTOR
SWITCH AZ. RATE

MOTOR 
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of the upper bracket of the quadrant elevation 
mechanism. Mark the segment gear so that the 
mark and the index are in line. Mark the seg­
ment gear again when the quadrant elevation 
dials read 75°.

Check the superelevation setting indicated 
on the range scale. Check the appropriate list 
of problems for range and deflection to be set 
in. Set the required range on the range dial. If 
a decreasing deflection is to be set in, turn the' 
elevation to about 85°, if an increasing deflection 
is to be set in, turn the elevation to about 0°.

Turn the elevation handwheel until the 
sliding dog of the clutch can be engaged with 
the gear without changing its position, then push 
in the clutch knob. Turn the handwheel to set 
in the desired deflection.

Turn on power. Use a stop watch to 
record the time required for the segment gear 
to move from 15° to 75°, or vice versa. Reverse 
the deflection immediately after the markon the 
segment gear has passed the timing index, aline 
the zero deflection marks, pull out the clutch 
knob, and turn off power.

The correct time for the movement is 
indicated in the problem. If this time is in error, 
check the trouble shooting chart for the cause.

SETTING AZIMUTH TEST PROBLEMS

Check the list of problems for the range 
and deflection setting which is to be made.

Aline the lateral zero deflection marks. 
Pull out the clutch knob. Turn the azimuth 

handwheel until the fine firing azimuth dial 
reads zero. This is for convenience only. 
Tighten the locking device (small knob) and 
disengage the orienting clutch by loosening the 
large knob.

Improvise an index attached to the base 
of the director and a mark on the support hous­
ing or the tripod as a reference for timing one 
revolution of the director.

Set in the required range. Turn on power. 
Turn the azimuth handwheel until the desired de­
flection is set in. Time one complete revolution 
of the director. Do not set in deflection before 
power isturned on because the initial torque re­
quired to start the director is quite high and may 
result in damage to the torque amplifier.

The correct time for the movement is 
indicated in the problem. If this time is in 
error, check the trouble shooting chart for the 
cause.

TROUBLE SHOOTING CHARTS

DIRECTORS, M5, M6

Trouble shooting on Directors, M5, 
M6, is a process of orderly analysis of the 
symptoms indicating faulty operation due to 
improper setup adjustments or damaged or worn 
parts. Troubles can be positively and quickly 
located if a regular procedure is followed. The 
information contained here is a guide to orderly 
analysis of troubles that may develop in these 
instruments. As the user gains experience in 
trouble shooting, this guide will not be necessary.

TEST PROBLEMS

CONTINUITY TEST

Note: Disconnect director from power 
source. Set present angular height to 45° by 
means of elevating handwheel. (This will pre­
vent elevation limit switch from breaking cir­
cuits.)

1. Terminal block #1 to X on elevation motors
— Elevation switch on — off.

Terminal block #1 toXon azimuth motors — 
Azimuth switch on — off.

2. Terminal block #15 to Y on elevation motors
— Elevation switch on — off.

Terminal block #15 to Y on azimuth motors
— Azimuth switch on — off.

3. Terminal block #8 to Z on elevaiion motors
— Elevation switch on — off.

Terminal block #8 to Z on azimuth motors — 
Azimuth switch on — off.

4. Terminal block #1 to X on all transmitters.

5. Terminal block#15 to Yon all transmitters.

transmitter.

6. Terminal block #4 to #1 on Elevation fine
transmitter.

7. Terminal block #5 to #2 on Elevation fine
transmitter.

8. Terminal block #3 to #3 on Elevation fine

9. Terminal block #8 to #1 on Azimuth coarse 
transmitter.

Range Scale E, MV2600F.S. 
S.E Setting .0694

Time In seconds required for Telescopes to Elevate 
or Depress between 75° and 15°.

Range Yards 500 1000 1500 2000

ELEVATION DECREASING
Deflection

Degrees 
-5

Given Time 9.6 t 0.8 17.4 t 1.2 26.0 t 1.6 55.5 t 2.1
Obs. Time
Error

-10
Clven Time 4.8 t 0.5 9.0 t 0.7 15-7 t 1.0 19-5 t 1.3
Obs. Time
Error

-15
Given Time 5-1 t .5 5.9 t 0.6 9.2 t 0.8 13.0 t 0.9
Oba. Time
Error

-20
Given Time t.5 - 0.5 6.7 - 0.6 9.7 t 0.8
Obs. Time
Error

-50
Given Time 6.0 to.6
Obs. Time
Error

ELEVATION INCREASING

Deflection
Degrees

5

Given Time 10.6 t 0.8 21.1 t 1.4 55-5 t 2-1 55-6 t 3.1
Obs. Time
Error

10
Given Time 5.1 t 0.6 9-8 t 0.8 16.0 t 1.1 23-9 t 1.5
Obs. Time
Error

15

Given Time 5.2 t 0.4 6.J t 0.6 10.1 t 0.8 15.0 t 1.0
Obs. Time
Error

20
Given Time 4.5 t 0.5 7.2 - 0.7 10.7 - 0.8
Obs. Time
Error

50
Given Time 6.4 to.6
Obe. Time
Error

Range Scale E, MVPoOOF.S. 
S.E. Setting .O69U

Timo in secor.
one co

is required 
nplete revol

for the DIrec 
utlon In Azlm

tor to turn 
uth

Range Yards *>00 1000 1500 2000

AZIMUTH - CLOCKWISE
Deflection 

Degrees 
5

Given Time 50.0 t 1.8 103.9 t 3-4 169.0 t ' .4 24:.’ t 7.7
Obs. Time
Error

10

Giver. Time 24.2 t 1.0 50.9 t 1.8 83-2 t 2." 122.6 t 4.0

Obs. Time
Error

15
Civen Time 52.7 t 1-3 54.0 t 1.9 79-9 t2.7

Obs. Time
Error

20
Giver. Time 23.3 t 1.0 38.9 t 1.5 5‘'..0 t 2.0

Obs. Time
Error

30
Giver. Time
Obs. Time 54.6 t 1.3
Error

AZIMUTH - COUNTERCLOCKWISE

Deflection 
Degrees 

-5

Given Time 50.0 I 1.8 103.9 - 5.4 169.0 t 5.4 248.3 t 7."

Obs. Time
Error

-10
Glvor. Time 24.2 t 1.0 50.9 t 1.8 85.2 i s.s 122.1 t 4.0

Obs. Time
Error

-15
Giver. Time 32.7 t 1.3 54.0 i 1.9 79-9 t 2.7
Obs. Time
Error

-20
Given Time 23.3 t 1.0 58.9 t 1.5 •: .0 t 2.0

Obs. Time
Error

-30
Given Time 54.’■ t 1.5
Obs. Time
Error
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BANCS SCALE F
S.E. Sotting .058

Time In seconds 
or d«

required for telescopes to elevate 
press between 75° and 15°.

RANCE YARDS 500 1000 1500 2000

ETOTATTOW nECTOAfiTWG
Deflection 
degrees

-5

Given Time 9.4 + - .8 16.o+- 1.1 25.1+ - 1.6 55.R+- 2.0
Ohfl. Time
Error

-10

Given time 11.7+- .1 ft.7+- .7 13.1+- l.n i8.n+ 19
Obs. Tima
Error

-15

Given tine 5.77. .6 8.r- .7
Oto. tlrao
Error

-20

Given time 8.9+- .7
Obs. time
Error

=30

Given time 5.5+- .6
Obs. time
Error.

RANGE SCALE F
A. E. Sotting, .058

Time In seconds required for the Director to turn 
ono complete revolution In Azimuth

RANGE YARD6 500 1000 1500 2000

AZIMUTH - CLOCl[WISE
Deflection 

degrees
5

Given time 48.9+- 1.0 09.2+- 5.5 15ft. 1+- 5.0 99A.O+-7-1
Obs. time
Error

10

Given t.ima 25.6+- 1.0 4ft. 6+- l.ft 77.fi+» 9.7 111.5+- x A
Oba. t.ime
Error

15

Given tins 31.2*-  1.2 50.4+- 1.8
6bn time
Error

20

Given time 52.6+- 1.9

Error

50

Given time 51.5*.  1.2
Oba. time
Error

ELEVATION JNCBEASXNG
Deflection Given time 10.2+- .8 19.9t- 1.3 32.O+- 1.9 47.6+- 2.7
degrees Obs. time

5 Error
Giver, time k.9+- .5 9.U+- .8 14.7+- 1.0 21.3+- l.U
Obs. time

in
Given time A.n+- A 9.4+. .8
Obs. time

15 Error
Given time 9.7+ - .8
Obs. time

96 Error
Given time 5.8+- .6

30 Obs. tins
Error

AZIMUTH - COUNTERCLOCKWISE

Deflection 
degroes

5

Given time 48.9-v- 1.9 99.2+- 5.5 15R.1+- 5.0 99A.0+- 7.1
Qha—LlEfl----------
Error

10

Given time 25.A+- 1.0 I18.A+- 1.8 77.A+- 0 7 111. s+ x A
Obs. time
Error

15

Given time 51.2+ 1.2 50.4+- 1.8
Obs. time
Error

20

Given time 59.A*-  1.0
Obs. time
Error

30

Given t!M> 51.5+- 1.2
Obs. time
Error

TROUBLE SHOOTING CHARTS

A. Azimuth problems.

B. Elevation problems.
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10. Terminal block #9 to #2 on Azimuth coarse transmitter.

11. Terminal block #10 to #3 on Azimuth coarse transmitter.

12. Terminal block #11 to #1 on Azimuth fine transmitter.

13. Terminal block #12 to #2 on Azimuth fine transmitter.

14. Terminal block #10 to #3 on Azimuth fine transmitter.

INSULATION TEST

1. If a megger is available, terminal blocks#l-5 incl. will be "meggered" 
to director frame. Minimum acceptable resistance value is one (1) 
megohm.

The Torque Amplifier.

2. The six (6) volt terminals on the illumination step-down transformer 
will be "meggered" to director frame. Minimum acceptable resistance 
value is one (1) megohm.

The October and November issues of THE ORDNANCE SERGEANT 
contained a series of articles pertaining to various types of vehicles. In 
connection with these articles thefollowing letter has been received from 
the Office of the Chief of Ordnance.

Editor, THE ORDNANCE SERGEANT
The Ordnance School
Aberdeen Proving Ground, Maryland

Dear Sir:

The October, 1942, issue of THE ORDNANCE SERGEANT, has 
very excellently prepared articles on several of the Ordnance Mobile 
Shop Trucks. In some cases it is noted that the writers referred to the 
facts that the trucks being described were in the limited standard classi­
fication, but in some instances this was not done. As far as the majority 
of these trucks are concerned, this isn’t of great consequence, in the case 
of the Emergency Repair Truck, though, this can be misleading.

There was only a limited number of the Emergency Repair Trucks 
issued when they were placed under the limited standard classification. In 

their stead, there is now being issued Ordnance Maintenance Sets A and 
B. These sets constitute essentially the same tools and equipment 
originally furnished in the Emergency Repair Trucks Load A and Load B, 
respectively, with the exception that they are furnished in a standard 
carrying case. The carrying case is then to be mounted in the body of a 
standard 3/4-ton Weapons Carrier.

In view of these facts, it is recommended that your next issue of 
the magazine make special mention of the fact that these trucks, including 
the Emergency Repair Trucks, are being placed in the limited standard 
glassification, and that additional articles will be forth-coming in the near 
future on the newer type trucks which, it is believed, will be far superior 
to anything yet used in the field of maintenance work.

HOWARD W. KIZER 
Colonel, Ord. Dept.

r

A study of the new type trucks has been begun, and articles 
describing them may be expected in early issues of THE ORDNANCE 
SERGEANT.
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A little over a year ago an article was 
written on this same subject but since that time 
so much has changed so as to necessitate a com­
plete rewriting of the topic. It is with this in 
mind that we Shall conduct the present discussion 
of desertion.

Recent War Department Circulars have 
emphasized repeatedly the seriousness of the 
military offense of desertion. Men who desert 
are severely punished under the 58th Article of 
War. Upon conviction of the charge of desertion, 
a soldier forfeits all pay and allowances which 
have accrued to his credit; forfeits all deposits; 
forfeits the rights of citizenship as well as the 
right to become a citizen. Deserters are forever 
incapable of holding any office of trust under the 
United States. Deserters can, when convicted of 
the charge ofdesertion occurring during time of 
war, be sentenced to death. Thus it behooves 
company commanders to impress upon the en­
listed men of their command the gravity of the 
offense of desertion. In any case of desertion, a 
prompt repentance is no defense against the 
charge of desertion.

When an enlisted man goes absent without 
leave, his organization commander will im­
mediately notify his nearest relative by telegraph 
or mail that he is absent without leave and that if 
he does not return he will be dropped as a desert­
er from the Army of the United States with the 
resultant disasterous consequences. The or­
ganization commander must also make a search - 
ing inquiry as soon as possible after the absence 
has been reported so as to discover any evidence 
which might point to the probable cause of the 
man’s absence. Any evidence as to attempt to 
desert must be carefully preserved. Troubles 
in and out of the service shouldbe noted and re­
corded. The facts developed, with names of 
competent witnesses will be carefully recorded 
in substantiation of intent, to be used when 
charges are required. Such evidence as debts 
owed, knowledge of marital difficulties, trouble 
with non-commissioned officers, and the like will 
be carefully investigated. There is no set form 
for recording this data, therefore it is suggested 
that the form as shown by Figure 1 be used.

In the event the organization is served by 
a Unit Personnel Section, the above form will be 
forwarded by the organization commander to the 
Unit Personnel Officer with the Morning Report 
on the date the man’s status is changed from 
AWOL to desertion. If the organization performs 
their own personnel administration, the form 
will be forwarded with other reports to the sta­
tion commander.

DESERTION
by HOWARD B. SCHOR 

T. Sgt., Ord. Dept.

At the same time the organization com­
mander will have an officer of his command, 
capably assisted by theSupplySergeant, search 
for, secure, list, and properly safeguard all 
public property and clothing for which the ab­
sentee is responsible, including that which may 
have been left with the laundry or any other 
government agency. This list will be compared 
with the Enlisted Man’s Individual Clothing and 
Equipment Record (W.D., A.G.O. Form No. 32)

and his Individual Equipment Record (W.D., 
A.G.O. Form No. 33) so that in case of desertion 
it may be readily determined whether any such 
property has been lost in consequence of his 
desertion. If any has been lost,the organization 
commander will, upon dropping the man in 
desertion, take the usual action in the case of 
property lost or destroyed and the value of the 
articles will be charged against the deserter on 
W.D., A;G.O. FormNo.36(Statementof Charges) 
and entered on the Supplemental Pay Roll cover­
ing the accounts of the deserter. If it is neces­
sary the appropriate affidavit by the Supply 
Sergeant and certificate by the organization 
commander to be used as supporting evidence 
to a Report of Survey (W.D., A.G.O. Form No. 
15) will be executed. The organization com­
mander will prepare a list of clothing left at 
the post by the deserter which may be in the 
form as shown in Figure 2.

COMPANY "A",
84th ORDNANCE MAINTENANCE bn,

Fort Blank, Illinois, 
October 2, 1942.

EVIDENCE GATHERED AT TIME OF DESERTION

NAME: Arthur C. Abernathy GRADE: Pvt_______ ASN: 363845670_______________

»
DEBTS: ____________ MARITAL DIFFICULTIES: X TROUBLE WITH KCO's___________

REMARKS: After a thorough Investigation, It Is believed by the undersigned 
that thia nan's absence Is due to his difficulties with his mother 
and father-in-law. This nan has been married only a short tine and 
It seems that his wife's parents are continually mistreating her 
since her marriage to him. It was evidently his Idea to get away 
from the Army and try to make a new home for his wife so as to get 
her away from her old home.

J. R. BURNS, 
aptaln, Ord. Dept., 

Commanding

(*)  Place "X" In the appropriate space. 
(**)  Give brief explanation of Item marked "X".

Fig. 1
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The aforementioned list and the original 
W.D., A.G.O. Form No. 32, Individual Clothing 
and Equipment Record (a true copy of Form 32 
is prepared and filed with the records of the or­
ganization) will be disposed of as directed for 
the Report of Evidence Gathered at Time of 
Desertion.

All issue clothing and individual equip­
ment abandoned by a deserter will be immed­
iately turned in to the Quartermaster for ren­
ovation and reissue when the enlisted man is 
dropped in desertion on the Morning Report. 
All other effects will be retained for six months 
by the post commander of the post from which 
the man deserted, unless he is returned to mil­
itary control within that period and then the ef­
fects will be returned to the deserter at his ex­
pense. After that time they will be disposed of 
as stated in paragraph 8d, AR 615-300. 

tion after orders for its movement overseas have 
been published in the organization.

The effective date of desertion in these 
cases is the first day of unauthorized absence 
and NOT thedaythatthe enlistedman’s status is 
changed to desertion in the Morning Report. 
Thus, a man who is carried in a status of "AWOL" 
on October 1st and then dropped in"desertion" on 
October 20th, is considered to have deserted on 
October 1st — this being the effective date of 
desertion.

Withintwo(2)days after an enlisted man 
has been dropped on the Morning Report as a 
deserter, W.D., A.G.O. Form No. 44 (Report of 
Desertion) will be prepared in triplicate and the 
two carbon copies thereof forwarded direct to 
The Adjutant General, Washington, D.C., and the 
original copy securely fastened in the Service

To be forwarded in triplicate
No..............................

REPORT OF DESERTION
(See AR 615-300)

..ABERNATHY.,..Ar.th.ur..... .C......... .56384567.0 .....
(Last name) (First name) (Middle initial) (Army serial number)

..Rrlxa.tfi,...C.o..A,...8.4.th..Qr.d...jMaLnt-.._Bn_.......
(Grade) (Company, retriment, and arm or service)

absented himself without proper leave on 10./1/.., 19.42.

and is on this ...2Qth.... day of .October-....... .., 19.42.
dropped as a deserter.
Witnesses as to charge of desertion:

...Captain.. J_.. R..„ BURNS,.. OrrL-.De.pt_................
1st Sgt PAUL.C,..iJQNES,..64.56864,...Co--A,-.

............ 84.th...0r.<L...Maln.t,..Bn................................

Age. at-.Knlmti-.22.. years.;.. Rate, of ..Pay.....
.$50-00.. per.-moj-Allatineats:.. Hone...............
Trior.Serviced....Nona.......................................

COMPANY "A",
84TH ORDNANCE MAINTENANCE BN,

The soldier is also charged with additional offenses as 
follows (give a summary only; if none, so state):

Hone-.........................................................................

Fort Blank, Illinois, 
October 2, 1942.

Witnesses as to additional offenses:
I certify that the following is a list of the clothing left 

at this post by Private Arthur C. Abernathy, 363845670, Company A, 
84th Ord. Maint. Bn., upon absenting himself without leave from 
this station on October 1, 1942:

.None-.........................................................................

2 Ea Cap, Garrison, Khaki
1 Ea Cap, Herringbone twill
1 Ea Coat, Wool, Serge
5 Ea Drawers, Cotton, Shorts
2 Ea Handkerchief, cotton, white
1 Ea Jacket, Field
1 Pr Leggings, Canvas, Dsmtd, M-1938
1 Ea Necktie, cotton, khaki
1 Ea Raincoat
1 Ea Shirt, Cotton, Khaki
1 Ea Shirt, Flannel, 0D
1 Pr Shoes, Service
1 Pr Trousers, Wool, OD
2 Pr Trousers, Cotton, Khaki

J. R. BURNS, 
tain, Ord. Dept.,
Commanding.

Commanding Company...'.'A'.',

Place .Fpr.t.B.laxtk,..TlLLaQla................................
3—5171 

W. D.» A. G. O. Form No. 44
January 15. 1937

Fig. 3
essary for action upon charges, including age at 
enlistment or induction, rate of pay, allotments 
and insurance decutions and prior service. See 
Figure 3.

The remainder of the report will be com­
pleted to show the records transmitted and will 
also contain extracts from the Morning Report 
affecting the individual concerned. These ex­
extracts from the morning report will include 
the complete date of each and the Initials of the 
officers authenticating the remark.

Fig. 2

In what instances will the enlisted man’s 
status of."AWOL" be changed to that of "deser­
tion? This will occur when:(l) the enlisted man 
AWOL fraudulently enlists in one of the armed 
forces of the United States or in a foreign army; 
(2) the company or detachment commander after 
a thorough investigation believes that the ab­
sentee does not intend to return to his organiza­
tion or that he quit his organization to avoid haz­
ardous duty or to shirk important service; (3) the 
enlisted man has been AWOL for 20 days unless 
there Is good reason to believe he intends to 
return; (4) the enlisted man goes AWOL while at 
a port of embarkation awaiting shipment over­
seas, or when he goes AWOL from his organlza- 

Record W.D., A.G.O. Form No.24). In units 
that are served by a Unit Personnel Section 
(Regiments,Separate Battalions, etc) the report 
will be prepared by the Unit Personnel Officer 
for the signature of the organization commander 
and then proper distribution made by the Unit 
Personnel Officer. When organizations perform 
their own personnel administration, this report 
will be prepared and distributed by theorganiza- 
tion commander.

In the preparation of the Report of Deser­
tion (W.D., A.G.O. Form No. 44), Page No. 1, 
will, in addition to other information required 
thereon, show all pertinent information nec- 

When the individual is brought to trial for deser­
tion, Page No.3, of the Report of Desertion will 
be detached from the rest of the report and pre­
sented in evidence before the court martial.

Within five (5) days after the man is 
dropped in desertion, the following records re­
quired in case of deserters will be completed and 
forwarded to the Commanding Officer of the sta­
tion from which the enlisted man absented him­
self without leave. These records will be retained 
by the station commander for a period of six (6) 
months. If after six months the deserter has not 
returned to military control, these records will 
be forwarded to The Adjustant General, Wash­
ington, D.C.
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a. SERVICE RECORD,W.D.,A.G.O. Form 
No. 24, - The Service Record will be forwarded 
by filling in the next unused numbered indorse -

Reason for not forwarding a required paper will be stated 
below:

REPORTS AMO RECORDS 
FORWARDED

THESE COLUMNS ARE FOR A.G.O. USE
ONLY

Name Num­
ber* “3K" Receipt and disposition

Service Record 1 To File

Individual Clothing Record 1

Hit of clothing left at post 2
Evidence gath­
ered at des. 2
Soldier’s 
Qual. Card 1

* In thi* column will be entered the number of copie* of each report or 
record forwarded, using pencil if desired.

win

Fig.

ment. This indorsement will show The Adjutant 
General, Washington, D.C., as the recipient and 
not the commander of the station to whom the 
records are originally forwarded after deser­
tion. This eliminates the necessity of preparing 
another indorsement in the event the man does not 
return to military control within the per iod of six 
months. The fact of desertion will be shown in 
the indorsement by amending so much of the in­
dorsement as reads "This soldier was trans­
ferred to" bydeletingthe words"wastransferred 
to" and adding the words "deserted1 together with 
date and place of desertion. The entry in the in­
dorsement under "and left this organization" will 
be the effective date of desertion which is the first 
date of unauthorized absence as shown in the 
Morning Report and not the date his status was 
changed from AWOL to desertion. The in­
dorsement will also include a statement of the 
deserter’s accounts at time of desertion. In 
some units it is a common practice to show in 
the indorsement that the man’s accounts have 
been stated on the required Supplemental 
Deserter’s Pay Roll and the disbursing officer 
to whom such pay roll was submitted. See Figure 
6.

b. DESCRIPTIVE LIST OF DESERTER, 
W.D., A.G.O. Form No. 45, - Regulations pre­
scribe that the Post Commander distribute this 
form to police officials,post offices, etc., in or 
near the vicinity of the deserter’s home or any 
other place that it is believed that the man might 
visit. This form will be prepared by the office 
preparing other records in as many copies as

• EXTRACT COPY OF MORNING REPORT OF—

________  
(Company, troop, battery, or detachment) (Regiment or other organization)

Oct 1/42 Pvt Abernathy duty to
MCB AWOL 6:00AM. JRB

Oct 20/42 Pvt Abernathy AWOL to des. JRB 
MOB

d. Report of Desertion (WD AGO Form 
No. 44)."

e. Service Record (WD AGO Form No. 
24).

f. Descriptive L i st of Deserter (WD 
AGO Form No. 45).

g. Soldier’s Qualification Card (WD AGO 
Form No. 20)

The records and reports previously dis­
cussed are only part of the records and reports 
required in cases of deserters. In following 
paragraphs, we will discuss a number of other

£Ind.

Fort^Blank, Ill., October""* 7?!.811 4?

r. —The.. AdJjjta»t..GfiDsral,..Wafihixigt£>x)4lLD. 
w. ~««3wu6aGS*aut_Dasertad..0cL*-l,..19i2_at

h. ~ I-. hm 1. fed-. .’-September__ JO______
k,__ C—JL—Caharu-Capt^—.E^-IL......... .........

(Kama and cmda of Gaine, ofiic«r or a««ot officer. If any) 

p- su1„j«>uux*xJ4iac.-$8 Jc76..oierpayment..mo 
^X-S0p.t/k2..Qn..Iou..#32Q,-acc-tB-of„C^_BL 
.CQhfin>..Capt^^..E^D^+..Sfipt/.42<...Accoimta- 
,ata.ted-Qn..Suppleiiifintal-Ds3erter-lB..Pay— 
£flll..and-fQrjfardfii.to..Capt^..C^.i._Cnhen 
-E^+..EQri-Blank^-IlK,..0clL..21A2u__

Co A,84th Ord llaint Bn Ft Blank,Ill, 10/20, 
(Complete designation of command) (Station) (Date) ***

1,..<!•_ .Ba..BUIU©j„Capt.,. certify
(Name, grade, and arm or service)

that I am the commanding officer of P.9..A.X..54^..9E^. 
(Complete designation of

Maint...Bn... and official custodian of the morning reports 
command)

of said command, and that the foregoing is a true and com­
plete copy (including any signature or initials appearing 
thereon) of that part of the morning report of said com­
mand submitted at....Jorfc.-Blank^ Illinois^____

(Station)
for the dates indicated in said copy which relates to 

Ajrthur..C.,..Abernathy^638456'^Rrt.,CoA,
(Full name. Army serial number, grade, and organization of person

• In ewe the Extract Copy of Morning Report i* offered in evidence 
before a court martial, it must be detached from pages 1 and 2.

•—#171

Fig. 5

may be deemed necessary and forwarded to the 
station commander with other records for 
proper disposition. See Figure 7.

c. SOLDIER’S QUALIFICATION CARD, 
W.D., A.G.O. Form No. 20. - The Soldier’s 
qualification card will be forwarded with other 
records to the station commander from which 
the deserter first absented himself without leave 
for file and subsequent disposition.

In preceding paragraphs have been dis­
cussed all reports and records required to be 
completed and forwarded to the station com­
mander from which the deserter first absented 
himself without leave. A recapitulation of these 
froms is as follows:

a. Evidence Gathered at Time of De­
sertion.

b. . List of Clothing Left at Post.
c. Individual Clothing & Equipment 

Record (WD AGO Form No. 32).

Do*  at data U -deal.—$15^00.. deposited., with
42flBiL._CJLH*_CQhen,-ED^-Aug^..2/. 112x........_

a CUaa E aDatmant nxnainj which baa baan dadoctad Iran ha*

•».

• *a 9—S9M

Fig. 6

reports and records required to be prepared for 
deserters:

a. EXTRACT FROMSERVICERECORD, 
W.D., A.G.O. Form No. 25. - The extract from 
the Service Record contains pertinent informa­
tion concerning the Individual taken from the 
Service Record to be usedfor future reference. 
This form Includes a facsimile of the forwarding 
indorsement in the Service Record. See Figure 
8.

This form when completed, is filed in the 
office of preparation.
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b, SUPPLEMENTAL DESERTER'S PAY 
ROLL. - The Supplemental Deserter’s Pay Roll 
is prepared in triplicate on W.D., Form No. 366 
and 366a. This pay roll contains a satement of 
the accounts ofthe deserter from the date of last 
full payment to include the date preceding the 
first day of unauthorized absence. The original 
and first carbon copy of the roll are forwarded 
immediately to the disbursing officer designated 
to pay the command to which the individual be­
longed. The triplicate copy is filed by the office 
preparing the pay roll. See Figure 9.

c. NOTIFICATION OF DISCONTINU­
ANCE OF ALLOTMENTS, W.D., A.G.O. Form 
No. 30.
DESCRIPTIVE LIST OF DESERTER OR ESCAPED 

MILITARY PRISONER FROM THE ARMY OF 

THE UNITED STATES
(Sec AR 613-300)

The man described below is
oKSr from the Army of the United States, and his return 
to military control is desired. If apprehended by you, 
either deliver him to the nearest military post, camp, or 
station or hold him and inform the nearest military post, 
camp, or station that he is in your custody.

For payment for expenses and services, see paragraph 
2 on the reverse side of this form.
ABERIMiTHI,..Arthur. C.,........36845670........
(Lart ntxne)’"(Hni’ name) (Middle Initial) (Army aerial number)

Co.Ax..84th..Qrd*..Maini,...BrL...

(1) Class"E"Allotments. -Ifthedeserter 
had a Class"E" Allotment, this form will bepre- 
pared in duplicate and the original forwarded to 
the Chief of Finance, Allotment Division, Wash­
ington, D.C.,andthe duplicate filed with the re­
tained records of the deserter. See Figure 10.

(2) Class"D' or "N" Allotments. - Inthe 
event the deserter had a Class "D1 2 or "N” Allot­
ment, this form will be prepared in triplicate. 
The original will be forwarded to the Chief of 

(Continued on page 601)

(Grade) (Company, regiment, and arm or service)
Accepted for enlistment at ..Chicago,...Illinois.. 

Enlisted .......... HfeX-.............. 22.---------------- - 19-41
at ....Chicago,..Illinois....................................

........October....... .......... L........ , 19.42 
Blank, Illinois....................... ..

Born in. ....Ca.lhsun,......Till nnis.................. —
(Town or city) (State or country)

Age ... years; occupation ................ —
Eyes .; hair — J3T9J5X; complexion
Height__5.__feetinches.

Residence ........
(Name and address of nearest relative as given by soldier)

Alton B , Abernathy XFather)......................
(Name and degree of relationship)

Route #f>, Calhoun, Illinois.....................
(Address)

Name and address of person to be notified in case of 
emergency as given by soldier:

Alton B, Abernathy (Father).................. ....
(Name and degree of relationship. If friend, so state)

Route #6, Calhoun^ Illinois.
(Address)

Remarks.—Prominent scars and marks; also any 
peculiarities in appearance, clothing worn at desertion, 
or any other information which may aid in apprehension.

W. D., A. G. O. Form No. 45 
Sept. 18, 1941

•Strike out words not Applicable. 19-94061-1

Fig- 7

RECORD OF IMMUNIZATION

Buuew----------------------------

....2nd........Ind.
—Bja..—8kth-Qrdnance.Maintenance..Bn..7—
...Fort-Blank,..Til.r...-October—21..,»A2 
t. The.. Adjutant. .General^-Washington,..!!. C 
n-~uu<. deserted.. 0ct.-l/.42- at. For.t. Blank, 
tx..Illinois.... •.aiu<iu.«<u-uu..Oc.t...l. ».42

Ho was i. ..—September....JO................».42
w. Cohen ^..Capt-T.E*D* .....................

(Naroe and sradvof 6nao<!e ofliexst or agent officer. If aay)
Duo United States; U nothing, ao stats <DllC - US--OV62?-'----

. payment. mo. of.. Se.pt/A2 -on-Vou..#J20—-

. accts-- of.. C. S. Cohen... Capt,-ED y-Dept/li2 
d» mmu. .■ a.<. u _d.ee.:. .$15. W—deposited..wltk.C

-C..H.,.Cohea,..ED.,-Aug...2,-1.2^2-............Capt
TU, »UI.> E .1U.D-.I O. U.n

hl. '• iodU,............ ...........................................»....
This seldier has authorized a Oaaa D deduction (or Government insurance which

ha a boon deducted (ram bis pay la include ................... .. ............................. 19.___

Thia soldier haa authorized a dm N dedoc lion for Government inaurance which ku

bean deducted from hia pay to include....................................................................»....

Hia character ia ........._____............_____________ _______........

Hare will bo shewn aoeb other entries out out forth elsewhere aa may bo required 
to make the extract complete aa ia the case of a soldier finally separated from the 
sec rice.

..Report..of..DeBertion,..WD..AGO..Form. 

.-Soldier'.a..Qualification-Card.................
—Deaariptly.a..llBt..of..Deserter..................
-Xlat-Qf..Clothing..left..at.Font........... ..
. .Ev. idenca. gather e d.. at., time.. of.. desertion

•Strike out words not applicable
16—2M79-9

Fig. 8

extract from service record
(See AR 849-125)

OF

...ABSmmj-Ar.Wxw.-C.,........3638456ZQ......
(L*a<  name) (First name) (Middle initial) (Army serial number) 

Hemo addreia..................JRO.U.t&. .$6.. .............................................................. ..........
(Number aod afreet or rural route; if nona, eo elate) 

.Calhoun,.....................................................................T11,Inola.............
(City. town, or poet office) (State or country)

Name and addroea of neareat relative .Alton Be Abemfit-hy 

.(Father).........Route.... ..................
(Relationship) (Number and street or rural route: if none, eo alate)

.Calhpjffi.,...................................... IlllnQis...
(City. town, or post office) (State or oouotry)

Person to bo notified in caae of emergency .. .SfiJll©.. ELSL ..flhQV.e...............
(Name)

..................................Same an above..............................................................  
(Decree of relationship; (Number and elreet or rural route;

If friend, eo eUte) if none, eo alate)

............................... Same, as—above....................(City. town, or pool office) (State or country)

««iiT--22- h. ....j.... "“A ~’»..50.,.Q0.......
<. ,t.... Chicago.,.. Ulinnis.................

.I ...Chicago., Illinois.................
«. iu .22nd... r., .i ..May...................................... i,._41
- n.o .i.....Ps .t........... h,.. J... J.,.. JOBBSOR,.. .Capt,
i., .Ordnance..Department...............................FA

.....Thxes„.(J)......................................... r—
(Words and fienro*)

Completed .......... years......................months .......... days lor longevity pay.

at enlistment or induction. Has over .......... years' service.

Grade .FV.t... Specialist rating ...........................................

Time leal prior to the normal date of expiration of term of enlistment to bo made good 
under 107th Article of War (here give inclusive dates of absence, number of days, 
and camo):

Ro.. time... .loat. .under... 1Q7 th. _AW............. ..

Sentences by courts martial:

Confinement ____h0JCL6.________________________________________________

Forfeitures ..HOJOLfi...................____ ____________________________

Detained pay ...HPP;®..................   .........

Deduction (or Oaaa E a Rot mo nt. sSsns.. per meoth.
Deduction for Qssa D insurance, I. Rone.

Deduction for Class N insurance, $__________per month.

PRIOR SERVICE
..Sods__________.... from______________ _ i>....,io________________ , n_...

(Co.. ro«t.. arm. or servios)

Discharged as character ________________________
(Grade)

By reason of ______________________

........................ from ..............,19....,to.............
(Co., rest., arm. or eervlee)
Discharged as_____________________ _____; character______...........________

(Orado)

By reason of...................................................................... ................................. ........................

W. D., A. G. O. Form No. 25 16-ww
April 28, 1M2

Se.pt/A2
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In a preceding article in this section, the 
preparation and purpose of an Inventory and 
Inspection Report (W.D., I.G.D. Form No. 1) 
was discussed. You will recall that there are 
two classes of unserviceable property, namely 
Class I property — that is property that has been 
worn out through fair wear and tear in the public 
service, or property that has been declared ob­
solete, and Class II property — that is, property 
that has become unserviceable through causes 
other than fair wear and tear. The Inventory and 
Inspection Report is most frequently used for 
the disposition of Class I property. This is the 
only purpose of an Inventory and Inspection Re­
port. A Report of Survey (W.D., A.G.O. Form 
No. 15) may also be used for the disposition of 
Class I property, but is most commonly used 
for the purpose of fixing responsibility for the 
loss or damage to public property (Class II 
Property), and for the disposition of the property 
when disposition is involved. With this distinc­
tion, the writer believes that the article on the 
Report of Survey that follows will be more 
clearly understood.

Whenever a Report of Survey is required, 
it should be prepared by the responsible officer 
as soon as practicable and in any event within 
30 days after discovery of such loss or damage. 
In the event that the Report of Survey is not pre­
pared within 30 days, the responsible officer 
must attach a certificate to the report indicating 
his reasons why he had not prepared this report 
within the prescribed period. The Report of 
Survey is usually prepared in triplicate and for­
warded to the commanding officer. There are a 
few mechanics in the actual preparation of the 
report that should be strictly observed by the 
responsible officer. Separate reports are to be 
prepared for property pertaining to the different 
supply arms and services. The money total on 
each sheet must be initialed by the responsible 
officer. Care should be exercised to avoid al­
terations such as erasures, Interlineations, etc., 
and whenever it occurs, the officer making it 
should initial the change. Under the date and 
circumstances, the officer should give a brief 
and clear statement of all facts in the matter 
and, whenever supporting documents are being 
submitted, reference them separately and 
alphabetically as Exhibit "A", "B", "C", etc., 
pertaining to the Report of Survey being pre­
pared. See Figure 1. The certificate and 
affidavit on the form should be properly sub­
scribed to but the certificate may be omitted if 
the oath is signed by the responsible officer and 
his signature properly acknowledged. See Fig. 
1. When the Report of Survey covers damaged 
or unserviceable property of a value not 
exceeding $500.00 (at depots and arsenals

Report of Survey
by ABRAHAM RESNEK • 

Sergeant, Ord. Dept.

the limitation of $500.00 is waived) and in the 
opinion of the responsible officer all concerned 
should be relieved from responsibility, he will 
also include under date and circumstances a re­
commendation for the disposition of the property.

The responsible officer will attach to 
the original copy of the Report of Survey all 
documentary evidence in his own behalf as may 
be available. He will also attach any supporting 
papers on the behalf of anyone else who may be 
involved in the Report of Survey. Documentary 
evidence may be in the form of certificates, af­
fidavits, Over, Short, and Damaged Reports, 
Bills of Lading, etc. Affidavits from enlisted 
men used in support of a Report of Survey may 
be in the form indicated in Figures 2 and 3.

Each item of documentary evidence will 
bear a notation in the lower left corner so as to 
properly identify it with the Report of Survey 
to which it pertains, e.g., "Exhibit "A" - R/S 
10/17/42 - $2.59". See Figures 2 and 3.

The "Findings" in each case are indi­
cated by the Surveying Officer. Here should be 
indicated all information relative to the report 
as determined by the data submitted, and where 
oral testimony has been considered the name 
of each witness and a concise statement of the 
testimony is entered. Immediately after the 
"Findings", without loss of space, a caption en­
titled "Recommendations" should follow, and 
these recommendations by the Surveying Officer 
should cover completely all subjects or art­
icles investigated. If additional space for the 
findings and recommendations is necessary, 
additional sheets may be attached. The station, 
date, and signature of the Surveying Officer 
will follow the recommendations. See Fig. 4.

It is interesting to note that under certain 
conditions, the commanding officer must appoint 
a surveying officer to investigate and report on 
shortages in shipment before the Report of Sur­
vey can be considered valid. In several instances, 
the appointing authority can act on a Report of 
Survey without the appointment of a Surveying 
Officer, and for convenience when this is done, 
the survey is referred to as a "short form" Re­

port of Survey. However, although authority is 
delegated in these several instances for the 
commanding officer to approve Reports of Sur­
vey without a Surveying Officer, he may under 
any circumstances, if he desires, appoint a Sur­
veying Officer.

One of the most frequent uses of a Report 
of Survey is when shortages or damages occur in 
shipment and a common carrier or the shipping 
officer is involved. In such cases, the first ac­
tion by the receiving officer is to immediately 
make a notation of the shortage or damage on the 
"property received copy" of the Bill of Lading. 
This is important so that the finance officer can 
make a proper adjustment before payment is 
made on the original copy of the Bill of Lading to 
the carrier.

When a common carrier accepts respon­
sibility for a loss or damage in shipment, the 
receiving officer should immediately obtain from 
the carrier’s agent a written acknowledgement 
of the responsibility. If the value of the articles 
involved doesnot exceed$10.00and if this writ­
ten acknowledgement is not readily obtainable, it 
may be omitted. Under these circumstances, a 
Report of Survey will be initiated by the receiv­
ing officer and this written acknowledgement of 
the carrier, if obtained, together with the fol­
lowing information and evidence will be included 
in or submitted with such report:

a. A brief statement of the circum­
stances, including a reference to the serial 
number and date of the Bill of Lading involved.

b. An accurate listing of the quantity, 
value and weight of the property lost or damaged 
beyond repair, and a recommendation as to dis­
position of damaged property.

c. In case of reparable damage, as item - 
ized statement as to cost of repairs.

If the value of the property involved does 
not exceed $10.00, the first step by the receiving 
officer would be to prepare a Report of Survey. 
In all instances, except if definitely indicated 
to the contrary, a Report of Survey is prepared 
in triplicate. Upon return by the commanding 
officer of an approved copy of the Report of Sur­
vey, the receiving officer will file it with his re­
tained copy of the corresponding shipping ticket 
and will execute on the copy of the shipping ticket 
returned to the shipping officer the following 
certificate:
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"NO ACCOUNTABILITY"
REPORT OF SURVEY

........DJ8IMAN.CE___________ Property .lAQ.'lh..Oxdnaacs..C.QMj®nx..(MM).,..Eox.t.£LaiikL.JXlJ.uolfl. 
(Class of property, ordnance, medical, etc.)_______________________________________________ (Slock record account and station)

........DJ8IMAN.CE___________ Property .lAQ.'lh..Oxdnaacs..C.QMj®nx..(MM).,..Eox.t.£LaiikL.JXlJ.uolfl. 
(Class ot property, ordnance, medic*!, etc.)_______________________________________________ (Slock record account and station)

On October J, 1942, PISTOL, automatic, Cal. .45, M1911A1, serial number 146250, was 
Issued to Private William Jones, 51496850, 150th Ord Co (MM). Examination of pistol 
on Oct. 15, 1942, by Inspecting officer disclosed that the barrel of said pistol was 
so pitted and rusted as to be beyond further use or repair. Statement of Charges were 
prepared and cost of pistol barrel entered on payroll against Private Jones for the 
month of Oct, 1942. He refused to acknowledge the charge and demands a R/s under Par. 
2b (5), AR 55-6640. (See Exhibits "A" and "B" attached hereto.)

AFFIDAVIT

I do solemnly sweAr XocsfficxS that the 
articles of public property shown above 
and/(flXX10JOfltttMd)ClXJ6kC(dK were lost, 
destroyed, damaged, or worn out in the 
manner stated, while in the public service.

..
WILLIA^'C'!"TfaRTE,

•• CaPtai(0A4.<&te?s&Pert- 

Subscribed and sworn to be­
fore me at .J?ort..Blanl£^.. Illinois

Uii»..17th.. <l»y or ..October.. is>42-

’ /y ROGER BACON
Captain, Inf., Adjutant.

(Grade end organltallon or title: if notary public, affix 
rod)

CERTIFICATE •
I cwmrr that tho4^»*w*»wrMo*.  damago. or un- 

sorvioaabilily of tbo articles o( public property shown 
above, and/or on allached sheets, was caused in the 
manner stated and without fault or neglect on my part, 
and that each article listed with a view to elimination 
by destraction has been examined by mo personally, 
has never been previously condemned, and is, In my 
opinion, worthless for further public use.

(Signature)

(Grade end org.. accountable or rmponMble officer) 

Hq. FORT BLANK, .........
Station Fort .Blank, Illinois 
Date. October.. 1?, . 1942...........
To R...IL..Conley, Captain, 
..... infantry.................................  
who is appointed surveying officer. 
Better of .ta^QDQl..SMITH,

ROGER BACON, Capt-., Inf., 
V 7 r 7 Ad) Joni.

STATE OF ILLINOIS ) 
: ss

COUNTY OF CARROLL )

W. !>., A. a. O. Form No. 15Jul, is, ins

"I certify that the articles designated by # 
above were not received by me, that the 
value of the articles short is $________
and in accordance with the provisions 
of paragraph 4c, AR 35-6640 have not 
been taken up on the stock record ac­
count."

Fig. 1

In the event this certificate covers dam­
aged property, the above certificate will be 
modified accordingly.

Quite often a loss, damage, or shortage 
in shipment occurs when the value of this short­
age or damage exceeds $ 10.00 and the common 
carrier refuses to accept responsibility. Aside 
from the notation by the receiving officer on 
the Bill of Lading which should always be his 
first step in every case of discrepancy, the re­
ceiving officer should modify the shipping ticket 
accordingly by adding the words "Except as no­
ted" to the acknowledgement of receipt on the 
shipping ticket, and initiate in triplicate an Over, 
Short,and Damaged Report (W.D..Q.M.C. Form

No. 445). One copy of this report will be filed 
with his retained copy of the shipping ticket, 
and the other two copies of the Over, Short, and 
Damaged Report will be forwarded to the ship­
ping officer with the’modified shipping ticket. If 
the shipping officer accepts responsibility for the 
shortage, he will approve the Over, Short, and 
Damaged Report. The shipping officer will retain 
one copy of the OS&D Report for his records, 
and return the other copy to the receiving offi­
cer. The receiving officer will attach the ap­
proved OS&D Report to his retained copy of the 
shipping ticket and this will terminate the mat­
ter.

However, if the shipping officer is unwill­
ing to accept responsibility for the shortage 
and this will in most instances be the case, the 
procedure on the part of all concerned becomes 
involved. The shipping officer would in the first 
instance indicate "Disapproved" over his sign­
ature on both copies of the OS&D Report. He 
will retain one copy and return the other copy 
to the receiving officer. The shipping officer 
will prepare for his side of the case all cer­
tificates and affidavits that he thinks essential 
and necessary to show that he should be re­
lieved from all responsibility. These certi­
ficates and affidavits will be attached to the 
'Disapproved" copy of the OS&D Report being 
returned to the receiving officer. Upon receipt 
of the Disapproved OS&D Report, the receiving 
officer will initiate a Report of Survey in tripli­
cate. He will attach to the original copy of the 
Report of Survey the affidavits and certificates 
of the shipping officer and also all affidavits and 
certificates he wishes to presenton his own be­
half. In addition, all documentary evidence and 
data such as a true copy of the Bill of Lading, 
an itemized statement of the cost of repair when

Fort Blank, Illinois, 
October 17, 1942.

Before me, the undersigned, authorized by lav to ad­
minister oaths In cases of this character, personally appeared Private 
William Jones, 51496850, 150th Ordnance Company (MM), Fort Blank, 
Illinois, who being duly sworn according to law, deposes and says:

"On October 5, 1942, PISTOL, automatic, cal. .45, 
M1911A1, serial number 146250, was issued to me by Sergeant John 
Smith, Supply Sergeant, 150th Ordnance Company (MM). I did not 
Inspect this pistol at the time It was issued to me. From the date 
I received the pistol until It was Inspected, I kept this pistol In 
the rack In my barracks as ordered. There was no occasion during 
this period, October 5, 1942 to October 15, 1942, to use said pistol 
for practice at the range or duty of any kind. Under the circum­
stances, I feel that I am in no way responsible for the pistol 
barrel becoming rusted and pitted, and In my opinion, this pistol 
was Issued to me In this condition."

Further deponent sayeth not.

MX-
WILLIAM J0KES,/5i496850, 
Pvt., 150th OrtL Co. (MM).

Subscribed and sworn to before me at Fort Blank, Illinois, 
day of October, 1942.

Sdptaln, Infantry, 
Adjutant.

Exhibit "A" - R/S 10/17/42 - |2.59.

Fig- 2

this ________
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STATE OF ILLINOIS ) 
: se

COUNTY OF CARBOLL )
Fort Blank, Illinois, 
October 17, I9U2.

Before me, the undersigned authorised by law to administer 
oaths In cases of this character, personally appeared Sergeant John Smith, 
J1168UUO, 150th Ordnance Co (MM), Fort Blank, Illinois, who being duly 
sworn according to law deposes and says:

"I am the Supply Sergeant of the 150th Ordnance Company (MM). 
My records indicate that on October 5, 19^2 I Issued PISTOL, automatic, 
cal. .U5, M1911A1, serial number 1U6250 to Private William Jones, 31U96850, 
150th Ordnance Co (MM). The said pistol was examined by me before Issue 
and found to be In good condition. This pistol was received from the 
Ordnance Property Officer, Fort Blank, Illinois, on September 25, 19**2,  
and was In good condition at the time received. Private Jones received 
the first issue of the pistol. At no time while this pistol was In the 
possession of Private Jones did he report any defect In the barrel."

appointment of a Surveying Officer is compul­
sory in the following cases:

a. Property of a value greater than 
$20.00, lost, destroyed, or damaged in tran­
sit, when responsibility for the loss, destruc­
tion, or damage is not accepted by the shipping 
officer, or by the carrier, and the commanding 
officer does not approve the report as submitted 
to relieve all concerned.

b. Property of a value greater than 
$500.00 when ordered to be abandoned.

c. Property lost, destroyed, or damaged 
through the fault or neglect of an officer or en­
listed man, and for which he declines to accept 
a charge against his pay.

Further deponent sayeth not.

Subscribed and sworn to before me at Fort Blank, Illinois, this 17th
day of October, I9U2.

Captain, Infantry,
Adjutant.

d. Property found to be short or dam­
aged upon transfer of accountability from one 
individual to another, when controversy arises 
as to the liability for such shortage or damage.

e. When survey is directed by the com­
manding officer or higher authority.

f_. When the value of property short, 
damaged, or otherwise unserviceable exceeds 
$500.00 or when in the judgement of the com­
manding officer all concerned should not be re­
lieved from responsibility. At depots and ar­
senals the limitation of $500.00 is waived.

Exhibit "B" - r/s IO/17A2 - $2.59.

damaged property is involved, copy of the "Dis­
approved" OS&D Report, etc., should be attached 
to the original copy of the Report of Survey. It 
is also imperative, that a certificate be attached 
to the original copy of the Report of Survey by 
the receiving officer stating whether the cir­
cumstances indicate that a common carrier was 
or was not liable. This certificate should be fol­
lowed by a recommendation of the receiving of­
ficer if unserviceable property is involved as to 
its disposition. Upon completion of all action by 
the receiving officer in this matter, all papers 
will be submitted to the commanding officer.

FINDINGS.1—I have examined all available evidence as shown in exhibits___ A...........to_____ B..........and as indicated below have
personally investigated the same and it is my bolief that the articles listed hereon and/or on attached sheets, total cost $....2..-5Q-------

was pitted and rusted through the fault and neglect of Private William Jones, 311*96850,  
150th Ordnance Company (mm) . That the present condition of the barrel, alleged by Private 
Jones to have existed at time of Issue to him, was never reported by him to anyone in 
authority. That the pistol, of which said barrel was a part, was received from the Ord­
nance Property Officer, Fort Blank, Ill., on September 25, 19*12,  and was Inspected by 
Sergeant John Smith, 31168440, Supply Sergeant, 150th Ordnance Co (MM), and found to be 
in excellent condition. That said pistol, at time of Issue to Private Jones on October 
3, 1942, was again Inspected and found In excellent condition. Exhibits "A" and "B" 
considered. RECOMMENDATION: That cost of barrel listed on this R/S, In the full amount 
of $2.59, be charged against the pay of Private William Jones, 31U96850, 150th Ordnance 
Company (MM).

•»W
Fort Blank, Illinois, 
October 20, 1942.

R. B. CONLEY, / 
Capt., Inf., 
Surveying Officer.

If the value of the property concerned 
does not exceed $20.00, the commanding officer 
may dispose of the report without appointment 
of a Surveying Officer. He may hold the carrier 
liable or relieve all concerned.

When the value of the property exceeds 
$20.00 but not over $500.00, the commanding 
officer may approve the report to relieve all 
concerned without the action of a Surveying Of­
ficer. To hold the carrier liable when the 
amount is over $20.00, he must appoint a Sur­
veying Officer. If the amount involved in any in­
stance is over $500.00, the commanding officer 
is compelled to appoint a surveying officer.

Upon return to the receiving officer of an 
approved Report of Survey when an OS&D Report 
is involved, he will notify the shipping officer by 
sending him a true extract copy of the findings 
of the Surveying Officer.

As indicated previously in this article, 
the appointing authority under any circumstances 
may appoint a surveying officer. However, the

Date .............................. . .......... .............................. ............................
(OflJcrr witn«Ming destruction, or salvage offiocr)

I havo witnessed tho destruction of the Articles to be destroyed and/or received the articles to be turned in to salvage.

Sq. ..EQRT.^LANK, ....... ........ .....
Station Fort. Blank Tlllnnln
DauPctob?.r...2Q,...l$42...............

(“) (")

APPROVED: Any damaged property 
shown above and/or on attached sneets 
has been inspected by me, or by a dis­
interested officer of suitable grade and 
arm or service, and the disposal indicated
is in the best interejris of the public

Hq............................................................................................
Reviewed for corps area commander

() JOHN SMITH Date........................................

Col. T..Inf-...Commanding. 
(Appointing authority)

Number................................................................................
Finanet offictr.

Fig. 4
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When damaged property is involved in a 
Report of Survey, the appointing authority must 
inspect the property or delegate the inspection 
to a disinterested officer of suitable grade and 
arm or service, and approve the disposition as 
indicated in the report. The Commanding Offi­
cer may permit the carrier to retain the dam­
aged property when responsibility has been as­
sumed by the carrier, and full compensation has 
been made to the Government. However, if the 
articles consist of secret, confidential or res­
tricted property, or technical supplies and 
equipment manufactured exclusively f o r the 
Government, the Commanding Officer will dis­
pose of it in accordance with announced policies 
of the Chief of the supply arm or service. A 
credit for the value of this damaged property 
will in all cases be passed to the carrier when­
ever under these conditions property is retained 
by the Government.

Damaged or unserviceable property ex­
cept as indicated above will be recommended 
for disposition by the Surveying Officer in one 
of the following ways:

a. To be continued in service.

b. To be turned in to depot or arsenal.

c. To be turned in for reclamation of 
component parts.

d. To be sold.

e. To be turned in for salvage.

f. To be destroyed.

g. Announced pol icies of Chiefs of Supply 
Arms or Services.

To indicate on the Report of Survey the 
disposition recommended, the Surveying Officer 
will enter an abbreviated entry, e.g.,"S" — 'To be 
turned for Salvage"; "D" — 'To be destroyed", 
etc., under the column "Disposition" on the face 
of the Report of Survey.

As the above dispositions are self-ex­
planatory, no further amplification is present­
ed herewith with the exception of g. Generally, 
the authority for the disposition of "supervised" 
property is delegated by the Chiefs of Supply Arm 
or Service to the Service Command, and com­
manding officers and surveying officers should 
take cognizance thereof. Sometime, in the mat­
ter of "supervised" property, certain items may 
be reserved for approval by the War,.'Depart- 
ment before disposition can be made. The Chief 
of Finance in such instances will usually act 
for the War Department. The advice and opinion 
of the Chiefs of Supply Arms and Services will 
be requested, but the final determination as to 
the disposition of these special items remains 
with the Chief of Finance. Therefore it is im­
portant when "supervised" property is involved 
and when the disposition has not been delegated 
to the Service Command, the Commanding Of­
ficer should submit all copies of the Report of 
Survey through channels for approval of the dis­
position recommended.

The Commanding Officer after careful 
examination of the Report of Survey will, if 
found to be satisfactory, indicate his approval 
on all three copies. He will send a copy to the 
accountable officer, and the original and one 
copy will be transmitted to the Commanding 
General of the Service Command. If the report 

is approved by the Commanding General of the 
Service Command, the original copy will be 
filed in the office of the Adjutant General of the 
Service Command, and the duplicate filed in the 
office of the Finance Officer of the Service Com­
mand (Property Auditor’s File). However, if 
the disposition of the property has been reserved 
by the Chief of the Supply Arm or Service, or 
should the amount of the property involved ex­
ceed $500.00, or if the commanding officer for 
any reason so desires, he may submit all three 
copies to the Service Command. In such cases, 
the copy to the accountable officer will be de­
livered to him when returned by the Service 
Command.

There are Reports of Survey, the final 
action of which is reserved to the Secretary of 
War, and action is taken for him by the Chief of 
Finance. The following are some of the classes 
of Reports of Survey for which final action is 
reserved to the Chief of Finance:

a. Those involving the disposition of 
"supervised" property when authority has not 
been delegated to the Service Command.

b. All those where the value of the prop­
erty lost, destroyed, or unaccounted for or the 
amount of damage to be inquired into exceeds 
$1,000.00.

c. Those covering shortages or damages 
noted on Government Bills of Lading or incident 
to shipment thereon.

Under W.D. Circular 105, dated April 10, 
1942, in order to facilitate the preparation of Re­
ports of Survey at posts, camps, and stations 
and to simplify the procedure, several changes 
have been made. Where two or more regiments 
are quartered or where the total strength of the 
command exceeds 5,000, the post, camp, or sta­
tion commander may designate a "Board of Of­
ficers for Property Adjustment". On this board 
will be one or more officers of suitable grade 
and experience assigned to the Service Com 
mand together with such enlisted assistants as 
may be necessary. It is the duty of this board 
to act as Surveying Officer on Reports of Sur­
vey as prescribed in AR 35-6640. In addition, 
when an organization is not provided with a 
supply officer, the board will assist in the pre­
paration of Reports of Survey. Paper work 
should be reduced to the barest essential; state­
ments and affidavits should be brief. When ac­
countability for property has been terminated, 
and the commanding officer is authorized to 
take final action on Reports of Survey (Short 
Form) falling within the provisions of para­
graph 9a, AR 35-6640, the appointing author­
ity will distribute the approved Report of Sur­
vey as follows:

a. Original to the organization com­
mander.

b. Duplicate copy filed with the Regi­
mental Supply Officer for the appropriate com­
pany’s jacket file.

c. The triplicate copy will be destroy­
ed.

All Reports of Survey prepared by a com­
pany where accountability has terminated, i.e., 
the property was dropped from accountability by 
the property officer upon issue and picked up on 
the "Company Property Book", the Report of Sur­
vey will be plainly marked "No Accountability".

After final action is taken on a Report of 
Survey, it can be reopened, corrected, or cancel­
ed, provided that additional evidence of a mat­
terial nature is uncovered. The survey can be 
reopened by a letter addressed to the Com­
manding General, Service Command, stating 
the additional evidence. The letter will be for­
warded through the same channels as the ori­
ginal Report of Survey, and intermediate of­
ficers will indorse thereon their recommenda­
tions as to any action deemed advisable. When 
an approved Report of Survey is reopened, the 
original copy will be returned by the office in 
which it is filed. Any action taken thereon, will 
be indicated on all copies and distributed as be­
fore except where the amended action has so 
changed the report as to require final action by 
the Chief of Finance.

Where property was believed lost and 
dropped from accountability as a result of an ap­
proved Report of Survey, if subsequently found, 
the accountable officer will pick this property 
up on his stock record account by the use of an 
OS&D Report. A notation will be placed on the 
Report of Survey referring to the OS&D Report 
by serial number. A notation will also be placed 
on the OS&D Report referring to the Report of 
Survey concerned. In the event that responsibility 
had been placed on an individual in the above in­
stance, and payment made, the individual will 
secure reimbursement after the reopened re­
port of survey has been approved.

In a Bulletin published by the Training 
Methods Branch of The Ordnance School we find 
a few rather pertinent extracts from an article 
published in the Militar-Wochenblatt, a German 
Army publication.

'To train others successfully, the officer 
must himself first master the subject he wishes 
to teach, then he must learn sound methods of 
instruction by which he can transmit his know­
ledge to others. THE ONE IS AS IMPORTANT 
AS THE OTHER."

'Too often, there is a lack of preparation 
by the officers. There is a mistaken notion 
prevalent that after one has gained the risrht to 
wear shoulder straps he no longer needs prepar­
ation, Preparation should not be limited to a 
knowledge of the subject to be taught, but should 
extend to a study of the best methods of present­
ing it."

We’ve heard a great deal about the very 
obvious fact that an instructor is a leader, but 
how about looking at the same idea the other 
way around? When you get right down to it, isn’t 
a man a leader BECAUSE he is an instructor? 
The widespread misconception that a leader is a 
man who knows now to give commands is based 
upon the erroneous and even dangerous assump­
tion that the giving of commands is the nardest 
part of a leader’s work. Actually, it is the 
easiest. What really distinguishes a leader from 
other men is not that he is a person who has 
developed an ability to give commands. Rather 
it is the highly significant fact that he is a person 
who has trained other men to carry out (instead 
of merely "obey") commands when the time comes 
to give them. After all, isn’t it true that one of 
the outstanding characteristics of men who are 
well led is the fact that they know what to do even 
in the absence of commands or of the commander ?
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MECHANICAL DRAWING
by HARRY F. ZAHLER, Tech. 4th Gr., Ord. Dept.

INTRODUCTION

Drawing is portrayal or delineation 
through use of lines. It is an art that began more 
than 50,000 years ago, when man of that day 
carved crude pictures of his daily and ceremonial 
life in rock. From those pictures, we have been 
able to piece together the story of his existence 
and to fit that story into its chronological place 
in the History of all life on earth.

The urge to draw is instinctive with man. 
Take for example, any child at play. Without 
being prompted, he will draw lines on paper, 
walls, or anything handy. Outdoors, a favorite 
medium is the earth, on which he traces lines 
with his finger. Soon he draws something like 
this 
and 
shouts, "Ooh, look Mommy, a Horsel"

"Mommy" may smile at the crudity of 
such drawings, but actually they are almost 
identical with carvings that exist today in caves 
50,000 years old.

Man’ssubmissiontohisurgeto drawwas 
the beginning of written language. He drew a 
crude picture of an object. Soon it was used by 
others, each user leaving off a bit more of its 
detail, until finally, after thousands of years, 
these pictures developed into the letters of our 
modern day alphabets.

Chinese, the language of Confucius, who 
said, "One picture is worth a thousand words", 
still uses line drawings of objects, as letters of 
its alphabet.

The important thing about all of this is, 
that in each case, drawings tell a story, and in 
many cases, far more effectively than words.

And so with Mechanical Drawing. It, too, 
tells a story — but of things mechanical. A 
mechanical drawing is created mainly because 
the man who has a valuable creative mind, should 
not be required to use his time merely for mak­
ing the item he conceived. Instead, he should be 
able to devote his energy to creating new ideas. 
Through a mechanical drawing, he enables some­

one other than himself to construct the item he 
has in mind.

In the early days of our present highly 
developed industrial era, an inventor after work­
ing for a month might have developed the details 
of an idea for a labor saving machine. Then 
would come a complete mental halt. He would 
have to stop his creative thinking for, maybe, 
six months in order to stay constantly along­
side of the mechanic who would do the actual 
building of the machine.

This was a wasteful practice and might 
have gone on indefinitely, were it not for the 
fact that rapid expansion of the use of machines, 
made it necessary for one inventor’s idea to be 
duplicated simultaneously by 50 mechanics, lo­
cated in shops that were far apart. It was thus 
physically impossible for the inventor to be 
with each mechanic every minute of every day 
to interpret his original intentions regarding 
construction. This meant that unless some other 
method was found to bring the exact wishes of the 
inventor to the mechanic, the tremendous poten­
tial of mass machinery would be forever stale­
mated.

The first steps in this direction were 
represented by the sketch which contained 
lengthy notes describing, in minute detail, every­
thing the inventor wished done. In these notes 
the inventor also tried to anticipate every point 
of doubt that might arise in the mind of the me­
chanic, who would be working on the item.

Here, again, is a prime consideration, 
even today. Before releasing a mechanical 
drawing, an inventor, or draftsman, tries to 
anticipate every possible point of uncertainty, 
and to clarify It.

When an inventor wished to portray the 
object he had in mind, he searched for ways a«d 
means of making a portrayal that was both 
accurate and easy to understand. Words alone 
were out of the question, so pictures came into 
use. Photographs were considered but dis­
missed at once, for the simple reason that 
you can’t photograph a thing that exists only 
in a man’s mind.

Thus, the only alternative was found 
to be line drawings. Through constant use, 
they underwent considerable development until 
in the present day, carefully made line draw­
ings, laid out according to certain, simple, 
universally understood rules, act as our basis 
for transmitting precise information between 
the various echelons of production.

The following paragraphs give in con­
densed form, some of the basic principles under­
lying the universally accepted rules of mechani­
cal drawing.

ORTHOGRAPHIC PROJECTION

Description

The basis of engineering drawing is 
orthographic projection, which may be defined as 
the method of representing the exact shape of 
an object by two or more views on planes at 
right angles to each other, dropping perpendi­
culars from the object to the plane. (See Figure

b. Third Angle Projection

Figure 2 represents a horizontal plane 
and a vertical plane intersecting at right angles, 
forming four quadrants of angles. In the United 
States objects to be drawn are always thought of 
as placedin the third angle. Lines or projectors 
from the object, perpendicular to the planes, will 
form views. Orthographic Projection from the 
third angle is known as third angle projection.
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Figure 3 shows the relative positions of 
the views on the paper. Twoviews maybe suffi­
cient to show the exact shape of the object with 
its three dimensions — length, width, and thick­
ness. If the object is complex a third view is 
necessary and a side view is projected.

TOP VIEW 
OR PLAN

FRONT VIEW

The top view is directly above the front 
view; the bottom view is directly below the front 
view and the side views are either side of and on 
the same level with the front view. The rear view 
is on the same level with the side views. (See 
Figure 4.)

Fig. 4

PICTORIAL DRAWINGS

a. There are three types of Pictorial 
drawings:

(1) CabinetDrawing.or sometimes called 
"Oblique Angle Protection".

(2) Isometric Drawing.
(3) Perspective Drawing, or sometimes 

called "Vanishing Point Projection".

Fig. 5

b. There are four types of perspective 
drawing.

(1) One Point Projection
(2) Two Point Projection
(3) Three Point Projection
(4) Four Point Projection

CABINET PROJECTION

a. Description

(1))  Cabinet drawing lines on the oblique 
angle are shown one half size when the angle is 
45 degrees (see Figure 6) and 3/4 size when the 
angle is 30 degrees. (See Figure 7.)

Fig. 7

(2) In both oblique and cabinet projection, 
the largest side of the object should be parallel 
to the picture plane to reduce distortion.

(3) To simplify, construction, circular 
and irregular surfaces should be shown in the 
vertical plane. (See Figure 8.)

ISOMETRIC DRAWINGS

a. Description

Isometric Drawings have three axes 120 
degrees apart. All measurements are made

Fig. 8

along or parallel to these axes in their true 
lengths. (See Figure 9.)

PERSPECTIVE DRAWING
a. Description.
Perspective drawing is a true drawing, 

drawn from one or more points outside of the 
drawing to a center or vertical line, measured 
from the horizontal plane. (See Figures 11 to

Fig. 11

Fig. 12

Fig. 1?

WORKING DRAWINGS
a. Description

When dimensions and information are 
added to the drawing for the manufacture of the 
object, it becomes a working drawing. This type 
of drawing is based on orthographic projection. 
(See Figure 15.) Working drawings are made 
mostly of separate parts known as Details and 
Castings. A Detail is identified by a number, 
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and a Pattern, by a letter within a circle. Ex­
ample (T)

b. Purpose

(1) A working drawing is one made for 
use in a workshop, an industrial plant, in build­
ing construction, or erecting in the field.

(2) The representation of an object by 
such a drawing must follow the principles of 
orthographic projection. In all standard draw­
ings third-angle projection is used.

Fig. 14

(3) In Third-angle Projection, the front 
view must be placed below the top view or plan; 
the right end, or side view, at the right side of 
the front view or elevation, the left end, or side 
view, at the left of the front view, and the bottom 
view below the front view. If the space is limited 
or conditions demand, an end view maybe placed 
at the right or at the left of the top view, or plan, 
but this is an exception.

WORKING DRAW­
ING BASED ON 
ORTHOGRAPHIC

DET I-BLOCK 
I-MACHINE STEEL 
STK.U XI4WT 77LBS.

Fig. 15

(4) A sufficient number ofviewsand sec­
tions should be shown to give all necessary in­
formation regarding the size and shape of the 
part.

(5) Two views are generally needed to 
represent an object. Three views are often re­
quired, while more may be necessary.

DIMENSIONS

a. Introduction

All dimensions should be accurately 
shown and it must be borne in mind, that the 
dimensions given are those necessary and most 
convenient for the workman who is to make the 
piece. Therefore, the draftsman must put 
himself in the place of the pattern maker, black­
smith, or machinist, and must mentally construct 
the object represented. He mustforesee whether 
the object can be cast or forged practically and 
economically and must know which dimensions 
would best give the information required.

b. How used

(1) Drawings are dimensioned the exact 
size that the piece is to be made, regardless of 
the scale of the drawing.

Fig. 16
(2) Dimensions and notes must be 1/4 

inch or more from the drawing.

(3) Dimensions are so placed as to read 
in the direction of the dimension lines, either 
from the bottom or from the right of the sheet. 
All figures and notes should read easily from 
the lower right-hand corner.

(4) All notes are preferably placed 
parallel to the bottom of the sheet, to read 
horizontally, never at an angle.

(5) Dimension figures must be made 
1/8 inch high. Fractions are to be made 1-1/2 
times the height of the whole numbers, with 
division line in line with the dimension line.

(6) Place the dimension figures near 
the center of the dimension line, in a convenient 
space left for the purpose. Where the dimension 
space is limited, the arrowheadsand figures are 
placed on the outside of the extension lines.

(7) Arrowheads always are made narrow, 
about 1/3 as wide as they are long. They should 
show a slight curve in the outline from the point 
to the widest part.

(8) General practice in most industries, 
such as automotive, machine tool, and allied in-

1 DIVISON LINE IN
- * —fi5 Jg  LINE WITH THE
—I------------ 8-------1=  DIMENSION LINE

-i<o '

Fig. 17
dustries, is that all dimensions be given in inches 
only — Ordnance work is expressed in inches 
up to 100 inches; over 100 inches in feet and 
inches. Where all dimensions are given in 
inches, the inch marks are omitted. (See 
Figures 16 and 17.)

(9) Keep dimensions off the figure, ex­
cept where there is a possibility of confusing the 
workman.

(10) Keep related dimensions, i.e. Length 
and Width, on the same view if possible.

(11) Dimension of a detail given in one 
view are not repeated in another, unless clear­
ness requires.

(12) Circles are dimensioned by their 
diameters, arcs by their radii. All radii should 
be markedR. or Rad., and all Diameters, either 
Dia., or Ream, Bore, Drill, Core, Grind, etc. 
A drill or bolt circle is dimensioned either by 
its diameter or its radius. Give radius where 
radius will be used, diameter where diameter 
will be used by the worker.

(13) Where there are several diameters 
in a given length, it is better to give them across 
the length rather than in an end view. (See Figure

CONVENTIONAL LINES

a. Description

(1) The conventional lines of the kinds 
and weights shown are to be used as required. 
When made in pencil a marked contrast must be 
made between the different types of lines. The 
beginner should be careful to make such contrast.

(2) Borderlines shall be very heavy full 
lines, 1/32 inch wide.

(3) Visible edges or outlines of objects 
are the most prominent part of a drawing and
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shall be shown by heavy full lines of medium 
width.

(4) Hidden or invisible edges of objects 
shall be represented by short 1/8 inch dashes. 
Somewhat lighter than visible lines, separated 
by spaces equal to the width of the lines.

(5) Dimension Lines shall be fine, light, 
solid lines, drawn parallel to the direction of 
measurement and 1/4 inch or more from the

Fig. 20

outline of the view. These lines are broken 
near the center for the dimension figures, and 
are terminated at the extension lines by small 
arrowheads. (See Figure 21.)

(6) Extension or Witness Lines shall 
be fine, light, full lines drawn at right angles 
to the dimension line, from a point 1/32 inch 
from the outline and extended 1/8 to 3/32 inch 
beyond the dimension line.

(7) Center lines shall be fine, light, 
broken lines, consisting of uniform dashes 5/8 
inch or more in length, separated by single, 
uniform dashes (1/16 inch) and spaces of the 
same length.

(8) The trace of a cutting plane, to show 
where a sectional view is taken, is made the 
same width as visible outlines and consists of 
uniform dashes. Arrowheads placed at right 
angles to the trace of the cutting plane show in 
which direction the section is viewed. (See 
Figure 22.)

A A

B---------------------------------------------------------- B
C--------------------------------------------------------- C

Fig. 22
(9) Section, Projection,and Construction 

Lines. Lines in pencil, including all lines not 

essential outlines or edges of the object repre­
sented, shall be very fine, full lines.

(10) Section or Cross-Hatch lines are 
fine, full lines, generally drawn at 45 degrees 
and spaced evenly to give a shaded effect and 
to show the location of material In a sectional 
view.

LETTERING

a. Introduction

Lettering is of great importance to me­
chanical draftsman. Skill is essential. Many 
otherwise well-executed drawings are not only 
disfigured, but are made useless by poor, il­
legible lettering. Every draftsman must be able 
to letter a drawing neatly and rapidly. Any 
system of letters suitable for drawings must not 
only be neat in appearance but well proportioned. 
Artistic finish is secondary to plainness and 
speed. A simple form is necessary: First, 
that dimensions and notes may be easily read 
by the workman so that he may have no excuse 
for making a mistake; second, that the letters 
may be easily and rapidly made in order to keep 
the cost of the drawing low. While artistic 
lettering requires a particular aptitude and a 
natural fitness for the work, a simple style is 
within the reach of any earnest draftsman, and 
laxity upon this important subject is inexcusable.

Since it is the almost universally accepted 
practice to use only capital letters upon working 
drawings, the entire attention should be given to 
the making of capitals only. It is evident that, if 
the time allowed, much better results can be 
obtained through practice upon this one type of 
letter.

Either inclined or vertical lettering is 
acceptable in industry. Inclined lettering only is 
used in about 40 percent of the industrial draft­
ing rooms on machine drawings. The indications 
show a tendency toward vertical lettering. V erti- 
cal lettering has many advantages, namely:

a. It conforms to the outlines and style 
of type in printed title strips.

b. It forms the basis of architectural 
lettering.

d. Basically vertical and inclinedletter- 
ing are the same in form, in proportion, and in 
the order and direction of strokes.

It seems especially suitable in early mechanical 
drawing in schools because of its fitness of de­
sign in many situations.

Care should betaken to group the letters 
closely together into words, leaving sufficient 
space between the words to make them easily 
recognized. The space between the letters in a 
word should be kept uniform in apparent area. 
The space between words should be equal to 
the height of the letters. The beginner must 
copy from good models all the different kinds of 
characters, and thus acquire a perfect know­
ledge of the proper proportions of every letter. 
Skill can be gained only by careful observation 
and right practice, with improvement in technic 
and speed as the goal.

b. How used

Lettering is used on drawings because 
it is more legible than writing. Letters and 
figures are printed between light guide-lines 

drawn horizontally 1/8 of an inch apart. (See 
Figure 23.) The slope is about 22 degrees and 
the lettering is alternately spaced. Care should 
be taken in forming words. Letters that form 
words are not equally spaced but arranged so 
that the space between them appears equal. To 
become proficient in lettering, the shape and 
proportion of letters must be studied and much 
time spent in practice.

Fig. 25

FINISH

a. Definition

Machine-finished surfaces are such as 
are made with the cutting tools, and are indicated 
by the finish mark. The form of the finish 
mark which has had nearly universal use is that 
of a modified italic made with the bar crossing 
the line at an angle; the line represents the 
finished surface.

b. Ground finish.

Ground-surfaces are such as are made 
with the use of a grinding wheel. With a suffi­
cient amount of stock left for grinding. The form 
of a grind mark which is used is a capital G, 
through the center of the line, of the surface to 
be ground, or a note could be placed alongside 
of the object, to state 'Grind Finish".

SCREW THREADS

a. How used

(1) Screw threads should be indicated 
by alternate light and heavy lines.

(2) Either of the simplified methods, 
may be used. The diameter, pitch, type of 
thread, and fit should be designated. The note 
taking the form l°-8-NC-2, or l"-14-NF-2. (See 
Figure 24.)

Hrr—WHH> -H—B-
e*NC*ar«>peRiH^  issr-arHcA

Fig. 24

(3) Any other than the standard threads 
should be stated in a note. If a screw has a 
left-hand or multiple thread a note should call 
attention to the fact, thus, l/2"-13-NC-2-L.H.

(4) A tapped hole should be shown by a 
circle indicating the size of the drill, and a 
larger concentric circle in a hidden-edge line, 
indicating the size of the tap. A note should 
state the diameter and number of the tap, thus: 
l"-8 Tap NC-2.
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(5) Never make detail drawings of stan­
dard screws, bolts, and other fastenings. How­
ever, these are listed in the Bill of Material.

Fig. 25

Ill Ill II

SECTIONAL VIEWS

a. How used.

(1) A sectional view shows the form of 
a piece as made by a cutting plane at the place 
where the plane has cut through. A portion of the 
piece is imagined cut away to expose the hidden 
parts. The purpose of a section is to show the 
shape of cores, thickness of stock, interior 
mechanism, and assembly.

Fig. 26

(2) The place at which a section is taken 
is indicated by the trace of a cutting plane. If 
the section is not symmetrical, or if something 
behind the cutting plane is shown, arrows should 
be added indicating in which direction the section 
is viewed. Section letters are placed behind the 
arrow heads to show a sectional view of a broken 
line. (See Figure 28.)

Fig. 27

(3) The surface cut by a plane is indicated 
by cross-section lines at 45 degrees, spaced in 
proportion to the size of the drawing, usually 
about 1/16 inch apart. Practically all cross sec­
tioning is done in fine, light lines.

(4) On all detail drawings, sectional 
views should be cross sectioned as for cast iron; 
cross-section lines for cast iron are fine. The 
material of which the part is made is stated in 
a note near the right-hand corner, or in connec­
tion with the name of the part.

(5) When a sectional view is made of an 
assembly, the accepted conventions for the 

material may be used, the adjoining cross-sec­
tioned areas having the lines in opposite direc­
tions. Some firms use uniform cross-hatching 
for all materials, but many use the conventional 
symbols for various materials.

(6) Cross-Hatching showing section 
views of metals, drawn at 45 degree angle with 
a note of the name of the metal are shown in 
Figure 29.

a. How used.

(1) Use explanatory notes, freely. 
Clearness is all-important.

(2) Notes that apply to the part in general 
should be placed in the lower right-hand corner. 
Notes applying to local operations are per­
formed. The following forms of notes are 
recommended:

7/16 Drill - 2 holes 
3/8 Punch - 2 holes 
5/8 - 18 Tap NF-2 
#12 Drill (0.1890) 
Taper 1-1/2 per ft.

1/4 x 45° Chamfer 
1/2-13 NC-2 Tap 
1/2-13 NC-2 Thd.
70° C Sink x 3/8 Dia. 
3/4 Drill - 5 holes

equally spaced.

BRONZE, COPPER

BABBITT, LEAD

Fig. 29

A series of articles on "Shop Mathematics" will begin in the 
January issue of THE ORDNANCE SERGEANT. This series will begin 
at the very beginning of mathematics and proceed toward higher mathe­
matics, paying particular attention to the application of mathematics to 
shop work.

(3) Greater prominence may be given a 
note by underlining it with a line as heavy as the 
visible edges.

(4) All left-hand threads should be plainly 
marked, L.H.

(5) Handed pieces should be marked, 
"Right or Left", R.H.; L.H.

(6) On tool details, the dimensions of the 
raw stock from which the part is to be made are 
sometimes given.

(7) Use abbreviations where possible, 
but be sure the abbreviation is commonly used. 
The worker reads the drawing, not the drafts­
man’s mind.

BILL OF MATERIAL

a. How used.

A bill of material is generally placed on 
all drawings for shop purposes and erecting. It 
may be placed in any convenient space on the 
drawing, but preferably just above the title block 
and adjacent to the right-hand border. The Bill 
of Material must contain the number of parts, 
the material of which they are made, the name of 
the part, the reference number on the drawing 
and, if a pattern is required, the pattern letter.

The listing of the parts begins at the 
bottom, a few spaces being left at the top for 
the listing of additional parts as occasion de­
mands. Such standard parts as bolts, machine 
screws, washers, etc., are listed but not drawn.

STEEL

GLASS, MARBLE
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Conducted by: W. G. Sylvester, Capt., Ord. Dept.

TYPES OF WELDING JOINTS
The properties of a welded joint depend 

largely upon the correct preparation of themetai 
edges being welded. All mill scale, rust, oxides 
and other impurities must be removed from the 
joint edges or surfaces in order to prevent their 
inclusion in the weld metal. The welding heat 
cannot be used to the greatest advantage unless 
the edges to be welded are so prepared as to 
permit easy fusion without excessive heating. 
Care should be taken in order to keep the heat 
loss due to radiation and conduction into the 
base metal from the weld down to a minimum. 
The type and position of the joints, when they 
are properly prepared, will reduce the amount 
of expansion on heating and contraction on cool­
ing that occurs in the parts being welded.

grease or other foreign matter. The flanged 
butt joint shown in Figure 3 (a) is used for 
welding sheet metal up to 0.0625 in. in thickness 
by the oxyacetylene welding process. The plain 
square butt joint shown in Figure 3 (b) is used 
for welding sheet metal up to 1/8 in. in thickness 
by the oxyacetylene and electric arc welding 
processes. These thin sections should be spaced 
in jigs to allow for weld shrinkage along the 
seam. In arc welding, back-up or quench plates 
made of copper or cast iron are necessary on 
light sheets to control the warpage or distortion. 
Welding should be done by the back step welding 
method to prevent the thin sections from buck­
ling.

the edges of the plates from both sides as shown 
in Figure 3 (d) and 3 (f). The U - shaped type 
of joints are more satisfactory and require less 
filler metal than the V type for welding heavy 
sections and for welding in deep grooves. The 
double - V bevel joint requires approximately 
one-half the amount of filler metal that the single 
-Vbevel joint requires for the same plate thick­
ness. In general, butt joints prepared from both 
sides permit easier welding, obtain less distor­
tion, and insure better weld metal qualities in 
heavy sections than joints prepared from one 
side only.

The included angles of bevel for arc 
welding range between 60° and 75°, whereas

Fig. 1The preparation of the metal is governed 
by the form, thickness, and kind of metal, the 
available methods for preparing the edges to 
be joined, and the load which the weld will be 
required to support. Some of the more im­
portant and more common methods used for 
preparing plate edges and joints for welding 
are shown in Figure 1. There are five basic 
types of joints used to weld the various forms of 
metal. These are the butt, lap, tee, corner 
and edge joints.

BUTT JOINTS

This type of joint is used to join the ends 
or edges of two plates or surfaces located ap­
proximately in the same plane with each other. 
Plain square butt joints on light sections are 
shown in Figure 2. Several types of edge pre­
parations used for making butt welded joints on 
various thicknesses of metal are shown in 
Figure 3. These can be prepared by flame 
cutting, shearing, flame grooving, machining, 
chipping or grinding. The edge surfaces should 
in each case be clean of oxides, scale, dirt,

Plate thicknesses 3/8 to 1/2 in. can be 
satisfactorily welded from one side only by either 
the oxyacetylene or electric arc welding process, 
using the single - V or single - U joint types 
shown in Figure 3 (c) and 3 (e) respectively. 
Heavier sections should be welded by preparing

included angles ranging between 75° and 90° are 
required for oxyacetylene welding. Where arc 
welding must be done from one side on heavy 
sections from 1- 1/2 to 2 in. in thickness, a 
single - V bevel with an included angle of 40° 
to 45° should be used. The spacing between 
plates or sections is increased with increasing 
thickness of metal being welded.

SQUARE BUTT
JOINT - WELDED

LAP JOINTS

This type of joint is used to join two over­
lapping plates, so that the edge of each plate is 
welded to the surface of the other. Figure 4 
shows this type of joint. These joints can be 
made by welding from one side only where the
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ITO3X THICKNESS OF SHEET

(A) FLANGED BUTT JOINT

li -H k-t ,1"TO^

CC) SINGLE "V" JOINT

7'TO 22

oro^

CE) R-|’tO$

SINGLE ”U" JOINT
Fig. 3

design of the joint does not permit welding from 
both sides. However, when so welded, the joint 
does not develop its full strength but is stronger 
than a butt weld for some applications. Tubing 
or frames that overlap or telescope together are 
cases where the lap joint gives better properties

Other edge preparations for lap joints 
are shown in Figure 5. Figure 5 (a) is known as 
a single lap joint and is used where welding must 
be done from one side. Figure 5 (b) is a double 

CA) SINGLE LAP JOINT CB) DOUBLE LAP JOINT

CC) ’’JOGGLED" LAP JOINT
Fig. 5

lap joint which will develop the full strength of 
the sheet or plate being welded. Figure 5 (c) is 
an offset or "joggled"’lap joint and is used where 
two overlapping plates must be joined and the 
welded plates must be kept in the same plane. 
This lap joint is stronger than the single lap 
type but is more difficult to prepare.

|-OTO|

xz:.. .....11' >
CB) SQUARE BUTT JOINT

\e^Q$o/

CD) DOUBLE "V" JOINT

OTO.£ — 
CF) R’l'TO^

DOUBLE ”U’' JOINT

TEE JOINTS

Tee joints are used to weld two plates or 
sections whose surfaces are located atapproxi- 
mately 90° to each other at the joint. Figure 6 
shows a typical plain tee joint welded from both 
sides. Other edge preparations used for making 
tee joints are shown in Figure 7. The included 
angle of bevel used for these joints is approxi­
mately equal to one-half the included angle used 
for butt joints. Figure 7 (a) shows the plain tee 
joint which requires no special preparation other 
than cleaning the end of the vertical plate and the 
surface of the horizontal plate. The plate edge 
and surface should fit evenly at the joint in order 
to insure uniform penetration and fusion.

The single - V type of joint shown in 
Figure 7 (b) is used for plates and sections up 
to 1/2 in. in thickness. In heavy plates where the 
joint can be welded from both sides the double 
bevel tee joint shown in Figure 7 (c) is used. 
Care should be taken to obtain complete weld 

metal penetration into the root of the V from 
both sides. The single - U joint, as shown in 
Figure 7 (d) is used for welding plate and sec­
tions 1 in. thick and heavier where welding must 
be done from one side. The double - U joint, 
Figure 7 (e) is used for welding very heavy 
plates or sections from both sides. Care should

be taken to obtain full penetration into the root 
of the weld from each side. As in butt welding, 
less filler metal is required for making either 
the single - J tee joint than for the single - V 
tee joint, and the same is true for the double

Fig. 6

CORNER JOINTS

This type of joint is used to join the edges 
of two plates whose surfaces are at an angle of

15 T045
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approximately 90° to each other. It is shown in 
Figure 8 and Is used in the construction of box 
frames, tanks, boxes and similar articles. 
Welding can be done from one or both sides 
depending upon the position and type of corner 
joint used. Figure 9 shows some of the more 

melted down with an oxyacetylene flame with 
little or no filler metal being added. In arc 
welding, only a very light bead is required to 
make the joint. In welding heavy sections the 
lapped plate is V - beveled or U - grooved as 
shown in Figure 9 (d) through (e) to enable pene­
tration to the root of the joint.

Figure 9 (b) shows an open type corner 
joint and is used on heavier sheet and plate. The 
two edges of the plate are melted down and suffi­
cientfiller metal is added to buildup the corner 
from one side.

Heavy plate is welded from both sides as 
shown in the open corner joint Figure 9 (c). 
The joint is first welded from the outside, then 
reinforced from the back side by means of a seal 
bead.

EDGE JOINTS

Two paralleled plates are joined together 
as shown in Figure lOby means of a weld on an

each edge and to reinforce the joint. Two common 
types of edge joints are shown in Figure 11. Thin 
sheets are welded by using the joint types in 
Figure 11 (a), (b), and (c) with no special prepar­
ation being necessary except to clean and form 
the edges and tack weld them in position for

Fig. 9

common joint types used for making corner 
joints. Figure 9 (a) is a closed type corner 
joint used on lighter sheets and plates where 
the strength required at the joint is not too

edge joint. This joint is not very strong and is 
used principally for joining the edges of sheet 
metal, and for welding reinforcing plates on 
flanges of I- beams or edges of angles. Sufficient 
filler metal is added to completely fuse or melt

welding. The joints shown in Figure 11 (d) and 
(e) are used for welding heavy plates and re­
quire that the edges be bevelled in order to 
secure good depth of penetration and fusion of 
the sidewalls.

(A) CB)
Fig. 11

CD) (E) CC)
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Forcing
Conducted by: W. G. Sylvester, Capt., Ord. Dept.

TOOL FORGING
by cold working. This applies principally to non­
ferrous metals such as pure copper, brass, 
bronze and the like.

The problem of tool forging involves not 
only the combination of several basic forging 
operations such as drawing out upsetting, bend­
ing, twisting and forge welding but also includes 
heat treatment of the finished tool to develop 
the desired properties for the intended use.

FIBER STRUCTURE

To more fully understand the mechanics 
of plastic flow of metal due to forging, the 
sketches shown inFigure lhave been developed. 
Figure 1 (a) shows across section and end view 
of a hot rolled steel bar. The mechanical work­
ing required to produce this shape also caused 
the metal fibers to align themselves in parallel 
bands along the length of the bar. This property 
of rolled steel sections enable them to sustain 
high tensile or pulling loads parallel to the steel 
fibers and high compression and impact loads 
perpendicular to the fibers. For a given sec­
tion, the tensile strength parallel to the steel 
fibers is approximately twice the tensile strength 
of a similar section stressed in a direction 
perpendicular to the fibers. This factor is im­
portant in all forging and forge welding opera­
tions where design necessarily involves con­
siderations of the direction and selective ap­
plication of a particular type of stress.

In this connection, the design used in a 
chain hook most applicably illustrates design for 
optimum conditions for both tensile and com­
pression forces. Figure 1 (b) illustrates the 
manner in which metal fibers are deformed and 
upset by a typical upsetting operation. The 
nature of the final disposition of the metal fibers 
is such as to enable the piece to withstand high 
compressionloads applied in the direction shown 
by the arrows. The arrangement of metal fibers 
shown in Figure 1 (c) is developed as a result of 
drawing out operations. The fibers have not only 
been stretched or elongated but have -also been 
more closely packed. Figure 1 (d) illustrates 
the arrangement of metal fibers in an upsetting 
operation on a bolt the shank of which had initially 
been drawn down to a desired dimension. The 
arrangement of fibers at the junction point of 
bolt head to shank is ideally suited for the trans­
mission of tightening-up tension stresses pro­
duced in bolts. Figure 1 (e) shows the fiber 
arrangement in a piece bent to an angle of 90°.

GRAIN SIZE

Another important consideration from 
the standpoint of hardness and strength is the

size and uniformity of the grains making up the 
metal. Figure 2 (a) shows the uniform dis­
tribution of grains in an annealed steel bar. 
The action of drawing out by hammering with­
out the application of heat, that is, cold work­
ing, tends to flatten and elongate the grains as 
shown in Figure 2 (bj. Cold working increases 
the hardness and tensile strength of steel; how­
ever, it reduces the plasticity and therefore the 
ductility of the metal. Excessive cold working 
results in brittleness, localized "checking" or 
cracking and eventual failure of the metal. Cer­
tain metals, however, which cannot be hardened 
by heat treatment can be hardened considerably

CC)

ng. 1

Steel bars which have been cold worked 
can be restored to their initial structure by 
annealing. This process consists of heating the 
metal to a bright red color and cooling slowly. 
When so treated the metal structure shown in 
Figure 2 (b) can be restored to its original grain 
size as shown in Figure 2 (a).

By heating the steel bar shown in Figure 
2 (a) to a forging temperature and drawing out 
by forging to produce the section size shown in 
Figure 2 (c), the grain size is refined, that is, 
it is made smaller in size. This action takes 
place as a result of working on heated metal, 
which has a greater plasticity than cold metal.
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CB)

(C)

CD)

ngi

Fig. 2

n

Two new departments will be 
added to THE ORDNANCE SER­
GEANT in the February issue.

The Base Shop is becoming 
more and more important in modern 
Ordnance maintenance. The Base 
Shop School will be explained in the 
February issue and a technical 
article from that source will appear 
in each later issue.

In the past a few articles tell­
ing about Foreign Materiel have been 
reproduced in THE ORDNANCE 
SERGEANT. The February issue 
will contain the first of a series on 
this subject which will continue in­
definitely. These articles will cover 
such items as small arms, artillery, 
fire control, etc.

Hammering breaks down the larger grains to 
produce the relatively smaller size shown in 
Figure 2 (c).

The grain refinement produced by forge 
welding is shown in section A of Figure 2 (d). 
Metal which has been heated to a forging tem­
perature but which has not been subjected to 
hammering retains an annealed structure shown 
in the sections marked B. Previously forged 
metal which hasnotbeenheatedtoforge welding 
temperature retains the refined grain shown in 
the sections marked C.

In order to eliminate the discontinuity 
produced by the forging and forge welding opera­
tions the entire structure should be annealed to 
produce a uniform grain size similar to that 
shown in Figure 2 (a). 

of the chisel included in the section A-C is heated 
in a forge to a cherry red temperature just above 
its critical point (1420° F) and quenched in water 
to the level B until cold. The chisel is then re­
moved and the point quickly polished with a piece 
of emery cloth to remove any adhering scale. 
The heat bank remainingin the unquenched sec­
tion B-C is gradually conducted to the point of 
the chisel and tempers it. The tempering action 
can be controlled by noticing the colors of the thin 
oxide films forming on the surface. Tempering 
promotes some toughness at the chisel point and 
removes some of the brittleness produced by 
quenching. The fine grain size produced by the 
hardening operation is not disturbed.

By this procedure only the chisel point is 
hardened and tempered. Tools requiring com-

TEMPER COLORS

A-------

CB) B-------

C-------

Fig. 5 
plete hardening and tempering are more effec­
tively handled in a furnace. In order to more 
clearly define the relationship between tempera­
ture and temper colors used for carbon steel 
tools the chart shown below should be consulted 
for the particular applications noted.

It can be seen that both mechanical work­
ing and heat treatment have a definite influence 
on the grain size in a piece of steel and there­
fore on its hardness, strength, ductility and other 
physical properties.

HEAT TREATMENT OF TOOLS

The plain carbon steels used for forging 
tools such as chisels, punches, etc. have a carbon 
content of approximately 0:90%. These steels 
are forged to the desired shape before heat 
treating to develop the required hardness. Figure 
3 (a) shows a cold chisel forged from heat-treat­
able steel stock ready for hardening. The point

UsesColor Temperature °F.

Faint Straw 400
Straw 440 Scrapers, hammer faces, 

lathe, shaper and planer tools.
Dark Straw 460 Milling Cutters, tops and dies.
Very deep straw 480 Punches and dies, knives and reamers
Brown Yellow 500 Stone cutting tools, twist drills
Bronze or Brown Purple 520 Drift pins
Peacock or full purple 540 Augers, cold chisels for steel
Bluish purple 550 Axes, cold chisels for iron, 

screwdrivers, springs.
Blue 570 Saws for wood.
Full Blue 590
Very dark Blue 600
Light Blue 640
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Conducted by: R. J. Russo, Capt., Ord. Dept.

TRANSPORTATION OF AMMUNITION
Somewhere in the European theater of 

operations, there is a direct need for ammunition 
for heavy field weapons. The Chief of Ordnance 
has been notified of this need through command 
channels, and has issued shipping orders direct­
ing the shipment of this ammunition to an ar­
senal, prior to export from an East coast port.

The commanding officer of an Ordnance 
Depot located in the midwest has received one 
of these shipping orders calling for the following:

80,000rds. of Shell,H.E., M101,unfuzed, 
155mm Gun
20,000 rds. of Shell, smoke, FS, M104, 

• unfuzed, 155mm Gun.
100,000 Charge, propelling, 155mm Gun, 
Ml and M1A1
110,000 Primer, percussion, 21-grain, 
Mk. HAI.

This shipment is to be made by rail 
freight. Inter-State Commerce Regulations 
classify explosives for freight shipment as for­
bidden and acceptable. Acceptable explosives 
are divided into three classes according to the 
hazards involved in handling.

Class "A" includes those dangerous ex­
plosives which have a detonating or maximum 
hazard, such as ammunition for cannon. The high 
explosive and chemical ammunition contained in 
this particular shipment fall into this classifica­
tion. A Class "A" shipment requires a certified 
car .which must meet the following requirements.

1. Closed car of not less than 80,000# 
capacity.

2. Steel underframe and friction draft 
gear.

3. Airbrakes and handbrakes in proper 
condition.

4. Solid floors without holes.
5. Doors which can be securely locked.

The following information concerning the 
preparation of car certificates is taken from 
Paragraph F, Section 525, of Inter-State Com­
merce Commission Regulations. The following 
certificate, printed on strong tag board mea­
suring 7 by 7 inches, or 6 by 8 inches, must be

by P. H. STAUFF
S. Sgt., Ord. Dept.

duly executed in triplicate by the carrier, and by 
the shipper, if he loads the shipment; the original 
must be filed by the carrier at the forwarding 
station on a separate file; and the other two must 
be attached to the outside of car doors, or to the 
sides of car, one on each side, the lower edge of 
the certificate not less than 4-1/2 feet above the 
floor level:

_________________ Railroad 
CAR CERTIFICATE

No. 1 _____ Station,________19__

I hereby certify that I have this day per­
sonally examined_____car No. _____ ; and that
the roof, sides, and ends have no loose boards, 
holes, or cracks, or unprotected decayed spots 
liable to hold sparks and start a fire; that the 
kingbolts and draft bolts are properly protected 
and that there are no uncovered pieces of metal 
or nails projecting from the floor or sides of the 
car which might injure packages of explosives; 
also that the floor is in good condition and has 
this day been cleanly swept before the car was 
loaded; that I have examined all the axle boxes 
and that they are properly covered, packed, and 
oiled, and that the air brakes and hand brakes 
are in condition for service.

Railway employee Inspecting car.

______________________ Railroad 
CAR CERTIFICATE

No. 2 _________ Station,__________ 19____

I hereby certifythatl have this day per­
sonally examined the above car; that the floor 
is in good condition and has been cleanly swept 
and that the roof, sides, and ends have no loose 
boards, holes, cracks, or unprotected decayed 
spots liable to hold sparks and start a fire;that 
the kingbolts and draft bolts are protected, and 
that there are no uncovered pieces of metal or 
nails projecting from the floor or sides of the 
car which might injure packages of explosives; 

that the explosives in this car have been loaded 
and stayed and that the car has been placarded 
according to the regulations for the transporta­
tion of explosives prescribed by the Interstate 
Commerce Commission; that the doors fit or 
have been stripped so that sparks cannot get 
in at the joints or bottom.

Shipper.

Railway employee 
inspecting loading and staying.

Note. - Both certificates must be signed; 
certificate No. 1 by the representative of the 
carrier. For all shipments loaded by the shipper 
he or his authorized agent must sign certificate 
No. 2, and the representative of the carrier must 
certify as to loading and staying and general 
conditions. When the car is not loaded by shipper, 
certificate No. 2 must be signed only by the re­
presentative of the carrier. A shipper must 
decline to use a car not in proper condition.

Class "B" includes those less dangerous 
explosives, which have an inflammable hazard, 
such as smokeless powder. The 100,000 pro­
pellant charges in this shipment will fall into this 
classification. A certified car is not necessary 
for a Class "B" shipment, although the require­
ments for a certified car should be maintained, 
with particular attention to protection against 
sparks.

Class "C" includes those relatively sale 
explosives, which have a minimum hazard, such 
as primers. The 46 boxes of primers in this 
shipment could be shipped under Class "B", but 
will be shipped in a separate car.

Loading is usually accomplished by the 
shipper, in this instance the Ordnance Depot. 
Following the spotting of the cars for loading, 
all cars in which Class "A" and Class "B" ship­
ments will be made must be properly placarded. 
All placards are furnished by the shipper, and 
must be displayed on all sides of the car for 
protective security during loading and trans­
porting. A car containing a Class "A" shipment 
requires "Explosive" placards. A car contain-
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Fig. 1 -- Method of packing 155nm projectlies 
In car

ing a Class "B" shipment requires 'Dangerous" 
placards. No placards are necessary on a car 
containing a Class "C" shipment. Prior to 
loading, each car must have its wheels chocked 
and brakes set. The immediate vicinity should 
be cleared of all inflammable materials, that 
fire hazard may be minimized. Loading opera­
tions should be suspended, and all car and 
magazine doors closed, when engines are pass­
ing. It is necessary that all cars be carefully 
swept and metal projections removed or covered.

All bracing and staying materiel must 
be furnished by the shipper, and care must be 
taken that the shipment be properly braced and 
stayed in accordance with Inter-State Commerce 
Commission Regulations. The proper methods 
of loading and staying carload, and less than 
carload shipments of explosives, are adequately 
illustrated in the Bureau of Explosives Pamphlet 
No. 6.

155mm projectiles ire stored on their 
bases, in an upright position. Braces are placed 
parallel and laterally with the sides of the car, 
thus immobilizing each projectile. (See Figure 
1). The importance of using braces of sufficient 

size and strength cannot be stressed too much. 
Improper bracing would cause considerable 
damage to rotating bands and shell bodies, re­
sulting in unserviceable ammunition.

Propellant charges for the 155mm Gun 
are packed 3 per cloverleaf bundle. The bundles 
are placed on their sides parallel to the car 
sides, and stacked as high as the inside boarded 
walls permit. The "stepdown" method of stacking 
can be effectively used. (See Figure 2.)

The primers for this shipment of ammu­
nition will make up a "less than carload" ship­
ment. There are 46 boxes, which will be placed 
in one end of a car. The "stepdown" method of 
stacking will be used, and the shipment braced 
with the "Special L.C L. Shipment Brace". (See 
Figure 3.)

The following paragraph is taken from 
Ordnance Department Order No. 333, and con­
cerns reports of special shipments. As soon as 

a shipment has been consigned to a Port, to a 
Regulating Station, or to a representative of a 
foreign government, the consignor will imme­
diately prepare the Shipping Ticket, containing 
details covered on the "Report of Special Ship­
ment". (See Figure 4.) It will not be necessary 
to fill out the "Report of Special Shipment", if 
legible copies of the Shipping Tickets are dis­
patched within eight hours of departure of ma­
teriel. If however, it is not possible to dispatch 
a copy of the Shipping Ticket, to comply with the 
above, then a "Report of Special Shipment" form 
will be filled out immediately and the Shipping 
Tickets will be sent as soon thereafter as possi­
ble. In case the Shipping Ticket must be pre­
pared at an office (such as the District Office) 
other than the actual shipper, the "Report of 
Special Shipment" will be prepared and sent by 
the government representative at the facility 
from which shipment is made. A copy of the

"Report of Special Shipment", unless Shipping 
Tickets can be dispatched as described above, 
will be distributed, as follows by the most ex­
peditious mail. When the shipment is consigned 
to United States forces overseas, one copy will 
be forwarded to the Port Ordnance Officer.

The transportation of government 
property by rail freight or express, water, or 
highway carrier operated as a part of rail or 
water carriers, or express companies, must be 
accomplished through the use of Government 
Bills of Lading. Supplies turned over to a trans­
portation officer for shipment must be accom­
panied by three copies of a memorandum shipping 
ticket. The memorandum shipping ticket will 
contain the necessary information to enable 
the transportation officer to make out the bills 
of lading. This information includes the shipping 
names, consignee, consignor, package weights, 
gross weight of the shipment, appropriation 
chargeable, and authority for the shipment. One 
copy of the memorandum shipping ticket will be 
receipted by the transportation officer, and re­
turned to the supply point, in this case the Ord­
nance Depot. Another copy will be sent to the 
consignee, who will be the transportation officer 
at the arsenal nearest the intended port of export. 
The remaining copy will be filed with the 
"Property Shipped" copy of the bill of lading, by 
the transportation officer. As this shipment 
consists of more than two carloads, a written 
routing order must be obtained from theQuarter- 
master General. Before this shipment of am­
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munition can get under way, a request for release 
will also have been sent to the Quartermaster 
General. This request will indicate the nature 
of the ammunition, weight, cubic measurement, 
location, consignee, and the importance and 
urgency of the shipment. Only upon receipt of 
the necessary release and shipping instructions 
can the shipment be moved.

The scene shifts to an arsenal in the East, 
where a shipping order has been received for 
100,000 Fuze, P.D., M51, w/Booster, M21, to be 
shipped to an arsenal nearest the intended port 
of export on the East Coast. This shipment of 
fuzes is related to the rail shipment of projec­
tiles, propellants and primers, and will complete 
.the assembling of 100,000 complete rounds of 
high explosive and chemical ammunition.

This shipment is to be made by motor 
truck. Regulations governing the transportation 
of ammunition and explosives by truck, are 
prescribed in Motor Carrier Regulations, Part 
7, of the Inter-State Commerce Commission 
Regulations for the Transportation of Explosives 
and Other Dangerous Articles. The classification 
of ammunition and explosives for truck shipment 
is comparable to the rail freight classification, 
and is found on Page 10, Section 7.2. Preliminary 
action must be taken to insure routing through 
towns and cities which have laws governing the 
transportation of explosives and other dangerous 
articles within their jurisdiction. The police 
chief of a municipality usually authorizes this 
routing.

Trucks used in the transportation of am­
munition and explosives should be inspected 
daily for defects in electric wiring, lights, 
brakes, gasoline tanks, and lines. The engine 
must be cleaned of accumulated grease, oil and 
dirt. Care must be taken that any oil or grease 
splashed on the truck body from moving parts, 
be removed daily. Smoking on, or near a truck­
load of ammunition or explosives, is forbidden. 
Safety matches are carried in a metal container 
in the tool box. Proper fire fighting equipment, 
including fire extinguisher, must be carried in 
every truck. The driver of the truck must have 
had previous instruction in fighting gasoline 
fires. In the event that a loaded truck breaks 
down, it should be towed to its destination by 
another of the convoy trucks. If this is im­
possible, two guards will be posted, and the 
consignee notified of the breakdown, that a truck 
and personnel may be sent to transfer the load 
from the disabled truck.

There are 4000 boxes of fuzes in this 
shipment. The truck loads must be effectively 
braced and stayed, and covered with a tarpaulin. 
Placards are unnecessary, as this shipment is 
classified under Class "C", or relatively safe.

Upon arrival of the rail and truck ship­
ments at the arsenal, the loads will be checked 
for completeness, prior to reshipment by water.

Due to the dangerous nature of ammu­
nition and explosives, port authorities designate 
an explosive anchorage at a safe distance from 
the regular port facilities. At this point, supplies 
of ammunition and explosives are transferred to, 
or discharged from cargo ships, by means of 
barges and lighters. All shipments of ammuni­
tion and explosives consigned for export, must 
be shipped to the arsenal nearest the port of 
export, as pier consignments are prohibited. 
The arsenal to which this particular shipment 
has been consigned, prior to export, is located 
on a navigable river. At this point the shipment 
will be transferred to barges and lighters, move 
down the river to the "Explosive Anchorage", and 
there be transferred to a ship.

Ammunition and explosives intended for 
shipment by water, are divided into 12 storage 
groups. This grouping allows for previous plan­
ning of storage space, as regards a particular 
shipment, and obtains the best safety factors in 
handling and storing. A ships master is respon­
sible for the loading of the vessel, and at times 
when large quantities of ammunition and explo­
sives are involved, an Ordnance expert will be 
available to helplay out a proper cargo plan. The 
ships master is supplied with two copies of the 
manifest, or list of the ships cargo, and two 
copies of the cargo loading plan. Regulations 
governing the transportation by water, of ex­
plosives, inflammables and chemical warfare 
materials, are found in A.R. 30-1270.

"Happy landing on the Nazi."

Time Date
(5)______________________________________________________________

Means of Transportation
Shipment was made from (6) ____________________________________________________

Shipped to: (7) ________________________________________________ _______________

Shipping Order No. (8)__________________________ F.S. Req. (9)________________

Foreign Country Req. and S. R. No. (10) ______________________________________

Auth. for Transfer (11) _____________________ Shipping Ticket No. (12)_______

QMR No. (13) ______________________________Routing (14) _______________________

Approx. Value for Export Declaration (on War Aid only) (15) ______________

Gross Weight (16) _______________________________ Cubic Feet (17) _____________

Car Number (18) __________ B/L Number (19)

RESTRICTED

REPORT OF SPECIAL SHIPMENT

To: (?) Station (1)

Data (2)

Shipment was made at (4) , by means of

Items Shipped (Use back of Page If list cannot be given below) (20)

Signe d____________

Rank_____________

RESTRICTED

EXPLANATION OF FORM FOR REPORT OF SPECIAL SHIPMENT

1. Establishment making the Report.

2. Date that the Report Is made out and sent forward.

3. Name of recipient of report, such as Port Ordnance Officer, 
N. Y. Port of Embarkation or British Ministry of War Transport, 
Insert address of recipient.

4. Time and date material delivered to transportation agency.

5. Insert, Carload freight, L.C.L. freight, air express, Rail­
way express, Commercial truck, Parcel post, Army truck, or Army plane, 
as the case may be.

6. Place from which shipment was made.

7. Name of Consignee on Bill of Lading and destination of materiel, 
such as British Ministry of War Transport, N.Y.C.

8. The number of the Shipping Order issued by Field Service, 
directing the movement, such as 3-G-5O4, or DA-392, or 146-S-2. Non­
standard Ordnance General Supply materiel, such as British design 3.7 
barrels, etc., will not have a Shipping Order Number.

9. F.S. Requisition Number appertaining to the Shipping Order.
As In the case of #8 above there may not be any applicable F.S. Req. No.

10. This 18 only applicable in the case of shipments of Lease Lend 
(or War Aid) materiel. It Is the number appearing In the subject of 
General Supply, Field Service letter of Authorization for Transfer, or 
as the Basis in all Field Service, ammunition Supply Shipping Orders.

11. As in the case of No. 10 above, this appears in the subject
of letter of Authorization for Transfer. This subject might read as 
follows, ’’Authorization for Transfer 3-0-(BSC 2657)". In this case 
the number to be Inserted in this space would be 3G.

12. Shipping Ticket number to be used.

13- The ODT QMR number such as "WI 302014" should be Indicated In 
this space.

14. Give routing such as "Bamberger -- Southern Pacific".

15. Accuracy need be only within 10$. Furnished only on War Aid.

16. The weight in pounds within accuracy of about 10$.

Fig. 4 — Report of special shipment
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AVIATION ORDNANCE
Conducted I >y: Ordnance Section. Army Air I'orces

THE FINAL" TYPE PYROTECHNIC SIGNALS

by HENRY WEIMER, 2nd Lt., Ord. Dept.

Pyrotechnics are modifications of fireworks designed to produce 
a brilliant light for illumination or colored lights and smokes for signal­
ing.

Some types of pyrotechnics are projected from or used on the 
ground; others are released or fired from airplanes. Depending upon 
where they are functioned, pyrotechnics are classified as:

1. Ground types.
2. Aircraft types.

They are further classified according to the purpose for which 
they are used:

1. Flares — designed to produce a bright light for illumination. 
Illumination may be necessary for:

a. Reconnaissance.
b. Observation.
c. Bombardment.
d. Emergency landings of airplanes.

2. Signals — designed to produce colored lights and smokes.

The use of signals depends upon a prearranged code. Signalling 
may involve sending messages:

a. From aircraft to other aircraft or to ground units.
b. From ground troops to other ground units or to aircraft.

This article will consider aircraft signals only.

Prior to 1942 the Army Air Forces used the following pyrotechnics 
for signalling from planes.

a. Signal, aircraft, white star, parachute, MIO
b. Signal, aircraft, red star, parachute, Mil
c. Signal, aircraft, red star cluster, M14
d. Signal, aircraft, white star, blinker, parachute, M15
e. Signal, aircraft, green star, blinker, parachute, M16

This group of signals were designed to be fired from the M2 pyro­
technic pistol. Figure 1 shows a typical signal of this group which has 
recently been standardized as the AN-Mil. The remainder of the signals 
in this group are now limited standard.

In January, 1942, the Ordnance Department standardized a series 
of signals now referred to as the "Interim" type. This series consisted of 
six double star and three single star signals.

a. Signal, aircraft, double star, Red-red, AN-M28
b. Signal, aircraft, double star, Yellow-yellow, AN-M29
c. Signal, aircraft, double star, Green-green, AN-M30
d. Signal, aircraft, double star, Red-yellow, AN-M31
e. Signal, aircraft, double star, Red-green, AN-M32
f. Signal, aircraft, double star, Green-yellow, AN-M33
g. Signal, aircraft, single star, Red, AN-M34
h. Signal, aircraft, single star, Yellow, AN-M35
i. Signal, aircraft, single star, Green, AN-M36

These signals consisted of a star composition loaded in an aluminum 
cup and contained within an aluminum barrel, 3.02 x 1.56 inches. They 
were designed to be fired from the M2 Pyrotechnic pistol. Each star com­
position burned for seven seconds with the candlepower depending upon the 
color of the star.

a. Red — 9000 candlepower minimum
b. Yellow — 2000 candlepower minimum
c. Green — 6000 candlepower minimum
Figures 2 and 3 show cross sectional views of a typical double star 

and a typical single star respectively.

In April, 1942, the "Interim" type signals were declared limited 
standard, and the "Final" type series signals were standardized to replace 
the ’Interim" type.

The "Final" type signals closely resemble British Aircraft Signals.

Original type aircraft signal
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SIGNAL, AIRCRAFT, DOUBLE STAR, AN-M37 to AN-M42

These signals are assembled in a shotgun-type shell of cartridge 
paper with a brass head. The signal cartridge is 3.85 inches in length 
by 1.537 inches in diameter. They are designed for use in the breech 
loading, Pistol, Pyrotechnic, AN-M8. Upon firing, the propelling charge 
ignites and projects two freely falling stars of the same or different 
colors, which burn from 7 to 13 seconds. The color and intensity of the 
stars are as follows:

Red — 25000 candlepower minimum
Yellow — 12000 candlepower minimum
Green — 20000 candlepower minimum

The following signals are provided:

Signal, aircraft, double star, Red-red, AN-M37
Signal, aircraft, double star, Yellow-yellow, AN-M38
Signal, aircraft, double star, Green-green, AN-M39
Signal, aircraft, double star, Red-yellow, AN-M40
Signal, aircraft, double star, Red-green, AN-M41
Signal, aircraft, double star, Green-yellow, AN-M42

The cartridge case is natural colored, marked in black with the type 
and model of the signal, the Ordnance insignia, lot number, manufacturer’s 
symbol, and date of loading. Around the cases of the double star signals 
two 1/4-inch bands are marked, each the color of one of the stars. The

SIGNAL, AIRCRAFT, RED STAR, PARACHUTE, Mil

a IDENTIFICATION TOP

c FARACHUTE PROTECTOR
The MIO and Mil pyrotech­

nics differ only in the compo­
sition of the illuminant 
charge. The M10 burns with a 
white light, while the Mil 
gives off a red light. The 
identification top of the MIO 
is painted white and has the 
letters WP stamped into it,the 
Mil is painted red with the 
raised letters RP.Both signals 
are fired from the pyrotechnic 
projector, M2, and are fired 
only from aircraft EXCEPT THE 
Mil FIRED FROM THE GROUND 
MEANS '’DISTRESS’'.

On pulling the trigger of 
the projector, the primer (U) 
is functioned, igniting the 
black powder propelling charge 
(T). The signal case (E) with 
its contents is projected 150 
to 200 feet before the 2 to 5 
second delay fuse(R) functions 
the expelling charge (P). The 
gas check washer (S) helps to 
prevent the escape of gases 
between the barrel (F) and the 
signal case.The identification 
top is pushed out by the sig­
nal case as it is projected. 
The wooden signal case spacer 
(Q) protects the expelling 
charge from being crushed by 
the candle assembly on set­
back and the set-back wad 
(0) cushions the shock on 
the candle assembly. The 
expelling charge propels the 
contents of the signal case, 
Including the candle and para­
chute, from the signal case. 
The case check pads(G) and (I) 
help prevent the escape of the 
gases between the signal case 
and the candle case (K). pro­
tect the parachute (D) from 
fire, and cushion the upward 
thrust on the parachute and 
the wooden parachute protector 
(C). The parachute protector 
pushes out the cork closing 
wad (B), and the parachute and 
candle assembly follow. The 
parachute is either cloth or 
paper about 24" in diameter, 
with shroud lines (H) from 
which the candle assembly is 
suspended. The candle is 
functioned by ignition of a 
black powder priming or ig­
nition charge (N) by the pro­
pelling charge. This in turn 
ignites the first fire(M)which 
functions the illuminant 
charge (L). The candle burns 
for about 50 seconds with 
50,000 C.P. The fire-clay 
layer (J) protects the sus­
pension cords from heat.

E SIGNAL CASE

g GAS CHECK PAD

1 GAS CHECK PAD

kCANDLE CASE

m FIRST FIRE

o SET-BACK WAD-------

o WOODEN SPACER------

s GAS CHECK WASHER

u PRIMER

b CLOSING WAD

0 PARACHUTE

f BARREL

h SHROUD LINES

J FIRE CLAY

l ILLUMiNANT CHARGE

n IGNITION CHARGE

p EXPELLING CHARGE

RDELAY FUSE

T PROPELLING CHARGE
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SIGNAL, AIRCRAFT, DOUBLE STAR (interim type)

There are alx of the signals, aircraft,double star of the so-called 
"interim type". They are similar to each other, varying only in the 
color and candlepower of the stars. The assembly consists of a pair 
of stars housed in an aluminum barrel (H),tied together with a length of 
quickmatch, and separated from each other by a cushioning wad (E). The 
aluminum barrel is notched at the base to fit in the M2 pyrotechnic pis­
tol, and contains in its base a primer (K) and a propelling charge of 
black powder (J), which is held in place by an onion skin retaining disc 
(I). Each of the stars consists of an aluminum cup (D) filled with 11- 
luminant charge (C) coated top and bottom with a layer of black powder 
ignition charge (G). The top and bottom of the star cups are perforated 
with six holes, in addition to the large central hole running entirely 
through the stars,and through these holes are threaded lengths of quick­
match (F) running from the Ignition charge on the face of each star to 
the top of the propelling charge. The stars are held in the barrel by 
the cork closing wad (B) and the Identification top (A). This identifi­
cation top is made from thin metal sheet, and has embossed into it tw© 

letters which describe the color of the stars; it is painted correspond­
ingly.

The six signals are:

AN - M28 red-red 9000 cp.
AN - M29 yellow-yellow 2000 cp. 
AN - M^O green-green 6000 cp. 
AN - M^l red-yellow
AN - M}2 red-green
AN - green-yellow

OPERATION: When the pistol is fired, the primer functions the pro­
pelling charge which ignites the quickmatch and propels tho stars from 
the barrel. The flaming stars fly through the air, burning about seven 
seconds apiece.

Sica AL, AIRCRAFT, SINGLE STAR (Interim type)

IDENTIFICATION TOP

BARREL

CORK CLOSING WAD

STAR CUP^ IGNITION CHARGE

QUICKMATCH

7777

PROPELLING CHARGE

RETAINING DISC

CUSHIONING WAD

ILLUMINANT CHARGE

VO DO
ODOa PRIMER

There are three of the signals,aircraft single star of the so-called 
"Interim type". They are similar to each other varying only in the 
color and cancle-power of the star. The assembly consists of a star 
housed in an aluminum barrel (C), protected by cushioning wads (H), and 
held in place by the cork dosing wad (B). The star consists of an 
aluminum cup (D) filled with lllumlnant charge (F) coated top and bottom 
with black powder ignition charge (G). The top and bottom of the star 
cup are perforated with six holes, in addition to the large central hole 
running entirely through the star, and through these holes are threaded 
lengths of quickmatch (E)runnlng from the ignition charge on the face of 
the star to the top of the propelling charge (J). The propelling charge 
consists of black powder and is housed in the barrel underneath the 
onion skin retaining dlso (I) in contact with the primer (K).

The top of the barrel is closed by an identification top (A) which 
is painted the same color as the signal and which has a corresponding 
letter embossed in it as follows:

AN - MJh R red 9000 cp.
AN - M35 Y yellow 2000 cp. 
AN - M?6 G green 6000 cp.

OPERATION: When the pistol is fired, the primer functions the pro­
pelling charge which ignites the quickmatch and propels the star from 
the barrel. The flaming star flies through the air, burning about seven 
seconds.
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SIGNAL, AIRCRAFT, SINGIE STAR (Final type)

lignition charge

There are three of the signals, aircraft single star of the "final 
type". They are similar to each other, varying only in the color and 
candlepower of the star. The assembly consists of a star housed in a 
cardboard signal case (G), protected by cushioning wads (D) and held in 
place by a spacer (B) and spacer disc (C). The star consists of an 
aluminum cup (H) filled with illuminant charge (F) coated top and bottom 
with black powder ignition charge (I). The top and bottom of the star 
cup are perforated with six holes, in addition to the large central hole 
running entirely through the star; through these holes are threaded 
lengths of quickmatch (E) running from the Ignition charge on the face 
of the star to the top of the propelling charge (K). The propelling 
charge consists of black powder, and is housed in a cardboard spacer (L) 
inside the signal case underneath an onionskin retaining disc (J) and in 
contact with the primer (M). The bottom at the signal case is reinforced 

by a thin brass base (N) which provides a rim for seating the signal in 
a projector.

The top of the signal case is closed by a 56O0 crimp-fastened,card­
board identification top (A) which is colored correspondingly to the 
signal as follows:

AN - red 25,000 cp.
AN - MU yellow 15,000 cp. 
AN - MU5 green 50,000 cp.

OPERATION: When the pistol is fired, the primer functions the pro­
pelling charge which ignites the quickmatch and propels the star from 
the barrel. The star flies through the air, burning 7 to 15 seconds.

SIGNAL, AIRCRAFT, DOUBIE STAR (Final type)

There are six of the signals, aircraft double star of the "final 
type". They are similar to each other, varying only in the color and 
candlepower of the stars. The assembly consists of two stars housed in 
a cardboard signal case (G), protected by cushioning wads (F), and tied 
together with a tying string (B). Each star consists of an aluminum cup 
(E) filled with illuminant charge (D) coated top and bottom with black 
powder Ignition charge (H). The top and bottom of each star cup are 
perforated with six holes, in addition to the large central hole running 
entirely through the star; through these holes are threaded lengths of 
quickmatch (C) running from the ignition charge on the face of the star 
to the top of the propelling charge (J). The propelling charge consists 
of black powder and is housed in a cardboard spacer(K) Inside the signal 
case underneath an onion skin retaining disc (I) and in contact with the 
primer (M). The bottom of the signal case is reinforced by a thin brass 
base (L) which provides a rim for seating the signal in a projector.

The top of the signal case is closed by a 560° crimp-fastened,card­
board Identification top(A) which is colored correspondingly to the sig­
nal, as follows:

AN - M57 red-red 25,000 cp
AN - M58 yellow-yellow 12,000 cp 
AN - M59 green-green 20,000 cp 
AN - MUO red-yellow 
AN - M41 red-green
AN - M42 green-yellow

OPERATION: When the pistol is fired, the primer functions the pro­
pelling charge which Ignites the quickmatch and propels the stars from 
the barrel.The stars fly through the air,burning 7 to 15 seconds apiece.

IF YOU BELONG TO AN ORDNANCE SECTION ASSIGNED TO THE
ARMY AIR FORCES SEE NOTICE ON PAGE 601
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InterIn type aircraft signal Final type aircraft signal

color of the stars Is also marked on one-half of the Identification top and 
the name of the color is stenciled thereon in black.

SIGNAL, AIRCRAFT. SINGLE STAR, AN-M43 to AN-M45

The single star signals are similar to the above except that each 
cartridge produces one star instead of two. The cartridge is of the same 
size, and is for use in the same pyrotechnic projector. The stars have the 
same burning time, but differ in candle power from the double star signals 
as follows:

Red — 25000 candlepower minimum
Yellow — 15000 candlepower minimum
Green — 30000 candlepower minimum

The following signals are provided:

Signal, aircraft, single star, red, AN-M43
Signal, aircraft, single star, yellow, AN-M44
Signal, aircraft, single star, green, AN-M45

Figures 4 and 5 show cross sectional views of typical single star 
and double star signals of the "Final" type, respectively.

The markings on the single star are the same as on the double star, 
except for the means of identification. The identification band isl/2-inch 
wide and the identification top is solid color.

The "Final type signals are packed 12 per carton, 12 cartons per 
box, 28-1/8 x 13-9/16 x 12-19/32 inches. The weight of the box with 
signals is as follows:

Signal aircraft, double star, Red-red, AN-M37, 87.5 pounds. 
Signal, aircraft, double star, Yellow-yellow, AN-M38, 87.5 pounds. 
Signal, aircraft, double star, Green-green, AN-M39, 98.3 pounds. 
Signal, aircraft, double star, Red-yellow, AN-M40, 87.5 pounds. 
Signal, aircraft, double star, Red-green, AN-M41, 92.9 pounds. 
Signal, aircraft, double star, Green-yellow, AN-M42,92.9 pounds. 
Signal, aircraft, single star, Red, AN-M43, 78.5 pounds.
Signal, aircraft, single star, Yellow, AN-M44, 74.6 pounds.
Signal, aircraft, single star, Green, AN-M45, 83.4 pounds.

Field Service Modification Work Orders
a. New design or modified parts:

Name Drg. (dated) SNL
LOCK, safety, assembly B8759 5-1-42 B-3
SLEEVE, bolt, assembly C46049 4-12-35 B-3

3. Purpose of Modification: To replace un­
serviceable safety lock assemblies and bolt 
sleeve assemblies manufactured by Remington 
Arms before August 21, 1942.

4. Drawings Required to Apply Modification: 
None.

5. Parts Affected by Modification:
a. New parts required:

Name
LOCK, safety, assembly (Re­
worked part or part manufac­
tured by Springfield Armory 
or by Remington Arms after 
August 21, 1942).
SLEEVE, bolt, assembly (Re­
worked part or part manufac­
tured by Springfield Armory or 
by Remington Arms after 
August 21, 1942).
b. Discarded parts:

Name

Pc. Mk.
B8759

C46049

Pc. Mk.
LOCK, safety, assembly (Manu- B8759 
factored by Remington Arms be­
fore August 21, 1942).
SLEEVE, bolt, assembly (Manu- C46049 
factured by Remington Arms 
before August 21, 1942).
c. Procurement of parts required:
(1) Where procured: Raritan Arsenal
(2) Date available: Now.

Qty.
1

Qty.
1

1

(Continued from page 551)

6. Special Tools, Jigs, and Fixtures: None.

7. Special Instructions:
a. Applied by: Using Arm
b. Time required: 5 minutes
c. Procedure of operation: Remove bolt from 
rifle. Disassemble bolt as described in Field 
Manual 23-10 and replace defective bolt sleeve 
assembly and safety lock assembly with service­
able assemblies. Reassemble rifle.
d. Arsenal or field operation: Field.
e. Comments with reference to published 
FSMWO’s: None.
f. Disposal of discarded parts: Parts replaced 
should be shipped to Raritan Arsenal to be for­
warded to Remington Arms Company for rework­
ing.
g. This Work Order is classified in the RED 
Group, and therefore will be completed at the 
earliest practicable date. A monthly Progress 
Report should be forwarded to this Office listing 
the number of the Field Service Modification 
Work Orders classified in the RED Group ap­
plied during the current month and the number 
yet to be applied in your Service Command.

8. Remarks: This modification is to be applied 
to all U. S. Rifles, Cal..30, M1903, manufactured 
by Remington Arms in which difficulty is en­
countered. In determining whether the safety 
lock assembly is properly retained on the bolt 
sleeve assembly the bolt should be retracted 
sharply and stopped by the cut-off. The safety 
must not be dislodged from the rifle. When 
conducting this test, the safety should be in the 
"ready” position. In no case should the test be 
conducted with the safety in an upright position

since in this position the inertia of the firing pin, 
striker and cocking piece will be thrown against 
the safety lock assembly and will result in 
damage to the rifle.

9. Date Approved for Publication:

BY ORDER OF THE CHIEF OF ORDNANCE:

H. R. KUTZ
Brig. General, Ordnance Dept. 
Chief of Field Service

YOUR CHANGE OF ADDRESS1

The editor of THE ORDNANCE 
SERGEANT hears that same sad 
story every month. Some unit moves. 
It fails to report a change of address. 
The next issue of THE ORDNANCE 
SERGEANT is returned, unclaimed. 
A few weeks pass. Then a letter 
complains that THE ORDNANCE 
SERGEANT hasn’t been received 
since such-and-such an issue. Back 
issues are requested in order to 
complete the organization file. But 
the back copies are no longer avail­
able, and another file which might 
have been complete is broken, never 
to be complete again.

1
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Conducted by: G. D. Meixel, 1st Lt., Ord. Dept., Secretary, The Ordnance School

LANSING SECTION, THE ORDNANCE SCHOOL

The Lansing Section of the Ordnance School, located at Lansing, 
Michigan, has experienced the greatest growth since its establishment last 
February, of any similar school in the country. The first class consisted 
of 25 armorers. Currently the classes have an enrollment of 450 officers 
and men representing the Army, Navy, Air Corps and Marine Corps.

All instruction is given at the School’s headquarters on the top floor 
of the Engineering Building of Oldsmobile Division of General Motors. The 
School is operated on a 24-hour basis with classes convening at7:00 A.M. 
and 4:00 P.M. Study periods are conducted after the close of instruction 
sessions.
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Complete instruction is given in the assembly, disassembly, 
maintenance and repair of 20 and 37mm cannon manufactured by 
Oldsmobile and calibre .50 machine guns produced by another Division 
of General Motors. Since all of these weapons are used on certain types 
of aircraft, the training equipment includes, in addition to the guns them­
selves and the various equipment necessary to servicing and maintaining 
them, a complete fighter plane, an extra fuselage and various wing sections.

The student armorer whose duty it is to service and maintain this 
armament, requires specialized knowledge in many technical subjects - 
all of which are taught at the school. These include machine gun syn­
chronization, bore sighting, operation and repair of numerous gun 
accessories such as chargers, feeds, magazines, solonolds, adapters 
and mounts.

Graduates are required to assemble and disassemble the various 
weapons in specified times while blindfolded. The record for this opera­
tion is three minutes and nine seconds on the caliber .50 machine gun and 
on the 20 mm cannon (a much more complicated weapon) it is 16 minutes 
and 55 seconds. The obvious reason for this blindfold training is to equip 
men to perform their tasks under difficult circumstances, approaching 
as nearly as possible actual combat conditions.

The course is of 28 days duration. The faculty consists of 50 men 
of Oldsmobile’s engineering and production staffs, each of whom is an 
outstanding authority on the production, operation and maintenance of all 
weapons utilized in the classes.

Not only are students given thorough training in the manipulation 
and repair of the weapons themselves, but likewise they are carefully 
schooled in manufacture and test-firing. They follow the weapons from 
their arrival at the plants in the form of raw steel through the various 
phases of construction until they emerge finished cannon and are test 
fired on the company ranges.

Personnel of the Lansing Section of the Ordnance School are 
quartered at the Olds Hotel in Lansing and at Wells Hall on the campus 
of Michigan State College in East Lansing. The latter are transported 
to and from classes by bus, as the College is more than five miles from 
the school. Men at the Olds Hotel march to and from classes, weather 
permitting. Otherwise they also are transported by bus.

Commanding the school are: 1st Lt. L. W. Jackson, Officer in 
Charge, assisted by Staff Sgt. P. H. Webb, Sgt. Kenneth D. Eagle, Cpl. L. 
M. Cusick, and Cpl. Donald A. Fox.
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Vickers Machine
Gun

(Continued from page 555)
CARE AFTER FIRING

1. Unload the weapon. Unloading is ac­
complished by turning the roller handle to the 
rear twice. DONOT TOUCH THE AMMUNITION 
BELT. After doing this press upon the upper and 
bottom pawls of thefeed box and remove the am­
munition belt.

2. Oil the chamber and the bore imme­
diately and thoroughly.

3. See that the main spring is released.

4. Empty the water jacket, remove the 
hose connection group and insert the steam out­
let cork plug group.

5. Close the bottom plate slide.

6. See that no live cartridges are among 
the empty cartridge cases.

7. Examine the lock carefully, particu­
larly the carrier, the firing pin and springs, to 
make certain that they have not been damaged. 
It is not necessary to strip the lock to make 
this inspection.

8. THOROUGHLY CLEAN AND OIL THE 
WEAPON AT THE FIRST OPPORTUNITY.

NOMENCLATURE

Alphabetical List of Component Parts of the

VICKERS MACHINE GUN

(Model of 1915)

(Numbers after the components refer to 
numbers shown on Plates to identify 

the various parts.)

Adjustment nut (28R)
Adjusting washer, thin (26R) 
Adjusting washer, thick (26Q) 
Aperture disc (B2A)
Barrel (9A)
Barrel disc (25G) 
Base spring (B2T)
Bottom pawl, left hand (20A)
Bottom pawl, right hand (20B)
Bottom pawl connecting plate (20C)
Bottom lever (20D)
Bottom pawl pin (27X)
Bottom pawl rivet (26E)
Bottom pawl spring (29F)
Bottom plate (6A)
Bottom plate slide (6B)
Bottom plate slide catch (6E) 
Bottom plate slide stop (6C)
Brush (15G)
Brush holder (15F)
Bullet guide spring (29G)
Bullet guide spring screw (28T) 
Cam, right hand (5D)
Cam,left hand (5C)
Carrier (14D)
Carrier supporting spring, left hand (29A) 
Carrier supporting spring, right hand (29B) 
Carrier supporting spring rivet (26L)

Cartridge guide and stop (20F)
Cartridge guide and stop rivet (27Q)
Cartridge guide rivet (27R)
Chain link rivet (26N)
Cover guide, left hand (18E)
Cover guide, right hand (18D)
Cover hinge pin (28B)
Cover hinge pin nut (28N)
Crank (11 A)
Crank pin (27G)
Crank pin fastening pin (27H)
Crosshead (11B)
Dead stop (12D)
Dead stop bracket (12E)
Dead stop pin (27C)
Dead stop plunger (12B)
Dead stop plunger spring (29M)
Dead stop plunger stop (28Q) 
Distance piece for lock frame (13G) 
Drift slide (B2H)
Elevating screw (22G)
Elevating screw head (B2K)
End link pin (27F)
Eyebolt (23H)
Feed box (19A)
Feed box lever (20D)
Feed box lever pin (26A)
Feed box slide (20E)
Filling piece (13B)
Filling piece pin (27K)
Firing pin (13E)
Flexible hose (F61C)
Follower (25K)
Front cover (18A)
Front cover catch (18G)
Front cover catch bracket (18F)
Front cover catch cap (18B)
Front cover catch snib (18C)
Front cover catch snib spring (29Q)
Front cover stop (6H)
Front disc (25B)
Front disc cap (25F)
Front plug screw (28D)
Front sight (21A)
Front sight carrier (21E)
Front sight carrier screw (28F)
Front sight screw (21H)
Fuzee (24D)
Fuzee link, front (11D)
Fuzee link, rear (11C)
Fuzee rivet (26M)
Gib (14E)
Gib spring (29C)
Gib spring plate (14F)
Half nut (22B)
Half nut spring (B2R)
Hand sear (13C)
Hand sear pin (27V)
Handle block (15A)
Handle block hinge pin (28A)
Handle block hinge pin nut (28U)
Handle block oil reservoir (15E)
Handle block pin (16E)
Handle grip (15B)
Hose connection (F61A)
Hose connection pawl (F61B)
Hose connection screw (28G)
Hose connection spring (F61D)
Inner steam tube (8D)
Lifting lever, left hand (14C)
Lifting lever, right hand (14B)
Leaf (B2X)
Leaf joint pin (B2J)
Lock frame (13A)
Lock frame rivet (26P)
Locking pin (26B)
Main spring (29J)
Movable base (22A)
Movable base screw (17E)
Movable base trunnion (17F)

Muzzle attachment securing chain (25C)
Muzzle attachment stop pin (27W)
Muzzle gland (25E)
Oil reservoir cap (15C)
Outer steam tube (8B)
Outside plate filling piece (6G)
Outside plate, left (5B)
Outside plate, right (5A)
Pivot (B2B)
Pivot spring (B2S)
Rear cover (17A)
Rear cover catch (17C)
Rear cover catch hinge pin (28C)
Rear cover catch spring (29E)
Rear guide stud (17D)
Recoil plate, left hand (10A)
Recoil plate, right hand (10B)
Recoil spring (29L)
Recoil spring hook (24E)
Recoil spring nut (24F)
Recoil spring tension screw (28J)
Reservoir cap washer (15D)
Roller (12F)
Roller bracket (6F)
Roller handle (12A)
Roller handle knob (12C)
Roller washer (26X)
Safety catch (16C)
Safety catch pin (28H)
Safety sear (13F)
Safety sear pin (27L)
Safety sear spring (29K)
Screw securing crank handle (28K)
Securing chain (23K)
Securing chain ring (25D)
Securing "S" hook (23J)
Side lever (14A)
Side lever pin (26C)
Side lever pin bushing (26Y)
Sleeve (25A)
Slide B2C)
Slide cap (B2G)
Slide cap screw, large (B2E)
Slide cap screw, small (B2F)
Slide catch head (6D)
Slide catch pin (27D)
Slide catch spring (29S)
Spring box (24A)
Spring box fixing, front (24B)
Spring box fixing, rear (24C)
Spring box front stud (27T)
Spring box rear stud (27S)
Steam outlet tube (7B)
Steam tube front plug (28E)
Steam tube plug (80)
Steam tube socket (8E)
Stem (23G)
Stem covering (23C)
Stem washer (26S)
Stuffing box (TO)
Tension screw handle (27 Z)
Tension screw handle washer (26T) 
Thumb piece (16D)
Trigger (16F)
Trigger bar (17B)
Trigger bar spring (29P)
Trigger lever (16A)
Trigger lever spring (29N)
Trigger pawl (16B)
Trigger pawl pin (27E)
Trigger pin (26D)
Trunnion block (4A)
Trunnion block distance piece (7C)
Tumbler (13D)
Tumbler pin (27U)
Upper pawl, right hand (20J)
Upper pawl, left hand (20H)
Upper pawl pin (27J)
Upper pawl spring (29H)
Upper slide lever (20K)
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Water jacket (8A)
Water jacket cap (7A)
Water jacket cap hose connection (23F)
Water jacket trough (8F)
Water plug (23A)
Water plug fastening link (23D)
Water plug fastening ring (23E)
Water plug top piece (23B)
Water plug washer (26U)
Windage screw (22C)
Windage screw collar (22E)
Windage screw knob (22D)
Windage screw spring (22F)

Fundamentals of
Artillery Weapons

(Continued from page 558)

Fig. 39 -- Dash-pot buffer

to the carriage and does not move. As the 
cannon recoils, the buffer rod is withdrawn 
fromthedash pot, which then fills with oil. Dur­
ing the latter part of counterrecoil, the buffer 
rod enters the oil-filled cavity, and the escape 
of oil from inside the dash pot is permitted only 
through the narrow clearance between the rod 
and the dash pot. The progressively closer fit 
of the rod in the dash pot allows the oil to flow 
out through only a small orifice, and the motion 
of the buffer rod in the last few inches of counter - 
recoil meets with great resistance. The cannon 
thus is eased into battery without jarring the 
carriage.

Fig. Uo -- Intornal-rod buffer

sistance eases the cannon into battery without 
shock.

Respirator (Schindler Buffer). (Figure 
41) - Though not a true counterrecoil buffer, a 
respirator may assist bfiffer action. This device 
is employed in a hydropneumatic recoil system 
as indicated in Figure 41. The respirator is

Fig. 41 — Respirator "Schlndlor buffer"

screwed into the front end of the recoil cylinder. 
It contains a one-way air valve which opens to 
pressure from the outside only. During recoil, 
the rearward movement of the piston causes air 
to be drawn into the respirator through a hole 
"A" and then into the recoil cylinder through a 
hole”B",the valve opening to permit this passage 
of air. During counterrecoil, the internal air 
pressure closes the valve. The air, now com­
pressed by the returning piston, is permitted to 
escape only through a hole "C" of a predetermined 
size. The resulting resistance to the escape of 
air produces a buffer action.

DESERTION
(Continued from page 575)

Finance, Allotment Division, Washington, D.C., 
the duplicate forwarded to the Veterans Admin­
istration, Washington, D.C., and the triplicate 
copy filed with the retained records of the de­
serter. See Figure 10

Chief of Finance, Allotment Division, Washington, D.C.

NOTIFICATION OF DISCONTINUANCE OF ALLOTMENT 
(SwAR M SS20)

.. ABERNATHY,................................ Arthur................C.<..........363845670..... By. t,. .Co. A,. .84 th.. Ord. Maint. Bn...
(Lm« aamj (FwM m*.)  (MUdk mkm!) (Amy wra) amUr) (Cmfc) (Cm>».y. rseiarst. - m* w xm<«)

c. Internal -rod buffer. -Flgure 40 shows 
one design of an internal buffer. Essentially, it 
consists of a tapered rod (throttling bar), which 
is attached to a floating piston and which moves 
relative to a sleeve, the interior of which has
tapered throttling grooves. When recoil has 
been completed, the floating piston has been
pushed to the right, and the air has been com­
pressed. Then during counterrecoil the air
pressure acts on the floating piston which moves
to the left, forcing the oil through the throttling
grooves as indicated. As counterrecoil prog­
resses, the head on the throttling bar gradually
diminishes the area of the throttling grooves
through which the oil flows. The resulting re­

The Class E allotment of the •' , 5nfisS^ man} *bove  in the amount of 1.5 »86.......................................  per month commencing

19.41. to National. Life &.. Accldent. Insurance. Co^,. Jfaahv Illa, Tenn..........
(Nam aal U sOoUm)

....Juns........... J.
entered on pay rolls of . .CO... A.. . 84tJl .Qrd. Ufiint .Bn

because of .. DMW.UOJl -OX. SoldlfiT..........................

t Address foe future reference
(NuMbn »<»f Wrw .1 rwu)

Place... .Fort. Blank,..Illinois...................... W sBatar)
-“l“‘i»«c. * * * * * * * * l,'> .59Etfiinl>S!r............. 30....... <«....-September......................................... JO..... 19.1(2

D.t,.. .Dctoher................... 5.................. I9.k2^l,/

d. DISCONTINUANCE OF CLASS "A" 
PAY RESERVATION, W.D., A.G.O. Form 30-5.- 
Ifthe deserter had a Class "A" Pay Reservation 
for the purchase of War Bonds, the above form 
will be prepared in quadruplicate and the original 
and duplicate copies forwarded to the Chief of 
Finance, War Bond Division, Washington, D.C. 
The two remaining copies will be retained by the 
office preparing the form. The quadruplicate 
copy, normally deliveredto the subscriber, may 
be eventually destroyed.

There may be some question of the effect 
that desertion has on the payment of the family 
allowance. First of all, immediately upon deser - 
tlon, the Allowance and Allotment Branch, A .G .0. 
Washington, D.C., will be notified by the Unit 
Personnel Officer or organization commander 
as the case may require. The payment of the 
family allowance will continue until notification 
is received by the Allowance and Allotment 
Branch, A.G.O., of the man’s conviction of de­
sertion or when he has been absent in desertion 
for 3 months, whichever occurs first.

It is very evident from the above article 
that the act of desertiion not only places the in­
dividual concerned in a critical situation but con­
stitutes an enormous Increase in work for all 
concerned.

NOTICE!
Ord. Sect., AAF
This is the first issue of THE 

ORDNANCE SERGEANT being received by 
a considerable number of Ordnance Sec­
tions assigned to units of the Army Air 
Forces serving overseas. The Ordnance 
Section, Army Air Forces, is anxious to 
receive any information of a technical 
nature which will be useful to that section, 
or to other similar units serving elsewhere. 
If you have in mind any advice, praise, 
criticism, or any information of a technical 
nature you can add to the great part you are 
already playing in the war by sending it 
THROUGH TECHNICAL CHANNELS to the 
Ordnance Section, Army Air Forces, 
Washington, D. C.

is hereby discontinued, rfeetivc .. Sept. 50 .

D.U d Kputtion........October . .1 19.1(2

(S«.u)

Fig. 10
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VOLUME 4 INDEX JULY-DEC.. 1942

Month Pages Artillery repair truck, M2 434 Containers, propellant 43
Artillery School 22 Continuity test 569

July 1 - 98 Artillery testing 4 Control of weld quality 297
August 99 -212 Artillery weapons, fundamentals of 377, 462 Control system, remote, M2 67, 159
September 213 -318 — lubrication of 282 -- Generator 559
October 319-420 AUTOMOTIVE PAGE Corner joints 586
November 421 -506 Engine Disassembly and Inspection Corps, ammunition supply in 31
December 507 -604 Stands 64 — Ordnance Service in 236

Fuels and Lubricants 185 Counterrecoil system, M3 181
Automotive Section, The Ordnance Crane, tractor, Ml 422

AA Machine gun mount, M2, Cal. .50 278 School 288 Cutting rivets 76
Aberdeen Proving Ground 4 Power Train Unit Removal and Re­ Data on materiel 537
Accounting for property 70 placement Procedure, M3 medium Data transmission system, M4 157
Adjustment of M3 recoil mechanism 180 Tank 379 Deductions from pay 384
ADMINISTRATION PAGE Stop that Knock 1 468 Dehydrating, flame 76

Classification of Military Information 68 Generator Control Systems 559 Delays enroute 188
Furloughs, Delays Enroute and Passes 188 Automotive repair truck, M2 335 Demonstrations in training 205
Rations 292 Automotive Section, The Ordnance School 288 DEPOT AND SUPPLY PAGE
Allotments, deductions and Reser­ AVIATION ORDNANCE PAGE Simplified accounting procedure for

vations of Pay 384 Recommended Special Tools for Organization Property 70
Special Orders 477 the 20mm Aircraft Gun, Ml Preparation of a Bill of Lading 190
Desertion 572 and M2 84 Ordnance Field Service Publications 294

Aiming Circle 14 Aviation Ordnance Reorganization 202 Ordnance Company, Medium Mainte­
Aircraft gun, Ml and M2 84 Bomb, Photoflash, M46 310 nance 386
Aircraft torpedoes 399, 454 Aircraft Torpedoes 399 Inventory and Inspection Report 478
Akron Section, Ordnance School 496 The Ordnance Section, Army Air Report of Survey 576
Allen, Ethan 3 Forces 494 Depot, field, portable shelves and bins 230
Allotments 384 "Fonal" type pyrotechnic signals 593 Depots, operations of 230
Amplifier, torque, director M5 and M6 382 Azimuth measuring instruments 133 Descaling, flame 75
American mechanics, early 387, 484 Base command, Ordnance Service at 262 Desertion 572
Ammunition, packing of 591 Bataan — Editorial 421 Detonation, automotive 468
Ammunition, storage of 397 Battery Commander’s telescope 16 Development of fire control materiel 100

-- artillery 38 Bench truck, tool and, M6 429 Devices, computing and plotting 142
AMMUNITION PAGE Bending 77 -- flash ranging 113

Construction of a Portable Steel Igloo Bill of lading, preparation 190, 481 -- hoisting 526
Type Magazine 78 Binocular instruments 129 Diesel fuel 185

Grenades, Hand and Rifle 200 Binoculars 126 Directors, M4 and M7 154
Essentials of Modern Military Bins, portable 230 — M5 and M6 382, 471, 567

Pyrotechnics 306 Bivouac camouflage 541 Disassembly of equilibrators 58
Storage of Ammunition (Part I) 397 Block, snatch 524 Disassembly stands 64
Storage of Ammunition (Part II) 489 Blocks and tackle 524 Distance tables (quantity-distance) 489
Transportation of ammunition 590 Bomb, 4000-pound 49 Division, cavalry, Ordnance Service in 252

Ammunition, storage of 397, 489 Bomb service trailer, M5 431 — Motorized, training in 249
Ammunition, transportation of 590 Bpmb service truck, M6 426 -- Ordnance Service in 246, 366
Ammunition supply, artillery 30 — photoflash, M46 310 Division Ordnance Section 253
Antiaircraft fire control, night 160 Bomb Disposal School 203 -- in garrison 254
Antiaircraft fire control materiel 150 Booby traps 543 Divisions, new 251
Antipersonnel mines 543 Boosters 45 Drawing, mechanical 580
Antitank mines 543 Breech ring defined 378 Dump camouflage 542
Arc, electric 483 Building camouflage 541 Early American mechanics 387, 482

— length of 484 Butt joints 585 Edge joints 587
Arc welding, electric process chart 194 Cable systems, Ml and M2 158 EDITORIALS

-- quality control 297 Calculations, stock for forging 302 Field Artillery
Give ’Em Hell for Us

1
Army, ammunition supply in 30 Camouflage 538 99

-- Ordnance Service in 232 — materials 539 By All That is Holy 213
Army Air Forces, Ordnance Section 494 Candidates, officer 402 Ordnance Service 319
Artillery, beginning of American 2 Cannon 377 Bataan 421

-- horse 28 Car, railway, machine shop, Ml 320 Seasons Greetings 507
— parachute 36 Carburizing flame 390 Elbow telescopes 131

Artifician camouflage materials 539 Care of rope 520 Electric arc 483
Artillery ammunition 38 Carriage, Ml, gun 180 Electric arc welding, process chart 194
Artillery ammunition supply 30 Cavalry Division, Ordnance Service in 252 — quality control 297
Artillery and fire control 14 Characteristics of oxyacetylene flame 389 Electrodes, electric arc 483
Artillery fire control in 1881 105 Charts, trouble shooting 570 Emergency repair truck 332
Artillery issue (special) July Circle, aiming 14 Engine oil 185
ARTILLERY PAGE Classification of military information 68 Engine stands 64

Disassembly of Spring Type Cold weather maintenance 48 Equilibrators, disassembly of 58
Equilibrators 58 Combustion, automotive 468 Equipment, sighting 128

Inspection and Adjustment of the Colors, temper 590 — sound ranging 112
155mm Recoil Mechanism, M3, on Command, base, Ordnance Service at 262 Establishments, Ordnance, functions of 230
the 155mm Gun Carriage, Ml 180 Communications zone, Ordnance service Evacuation of materiel 508

Lubrication of Artillery weapons 282 in 229 Exploder, Mark 4-1 454
Fundamentals of Artillery Compass 16 Explosive trains 356

Weapons (Part I) 377 Components of an artillery weapon 377 Eyes of the Field Artillery 14
— (Part II) 462 Computing devices 142 Fiber structure in metal 588
-- (Part III) 556 Confidential, defined 68 Field Artillery issue (Special) July
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Field Artillery School 22
Field Glasses 111
Field howitzer sighting equipment 15
Field range, gasoline, M1937 544
Field rigging 517
Field Service Division, Ordnance

Department 227
Field Service Modification Work Orders

275, 372, 457, 551 
Field Service Publications 294
Final type pyrotechnic signals 593
Finder, height, Ml 153
Finder, range 14, 106
Finders, range 120

— range and position 132
Fire control, night AA 160

-- seacoast 164
Fire control and artillery 14
Fire control in the first world war 108
Fire control instruments and sighting 

equipment 128
Fire Control Issue (Special) August
Fire control materiel, AA 150

— history of 100
Fire control mounts 136
FIRE CONTROL PAGE

Remote Control System, M2 67
Inspecting and Repairing Generators

for Issue 187
Remote Control System, M2 289
Maintenance of Director M5 and M6

Torque Amplifier 382
Director, M5 and M6, Maintenance 471
Maintenance of M5 and M6 Director 567 

Fire Control Section of The Ordnance
School 122

Fire power 450
Firing Range, Small Arms 315
Fishnets in camouflage 540
Fixed artillery 377
Flame, oxyacetylene 74

-- characteristics of 389
Flash ranging devices 113
Forge welding 198
Forging operations 77
Forging problems, practical 392, 485
Forging, tool 588
FORGING PAGE

Forging operations 77
Forge Welding 198
Stock Calculations 302
Practical Forging Problems 392
Practical Forging Problems 485
Tool forging 588

Frankford Arsenal 114
Fuel, Diesel 185
Fuels and lubricants 185
Functions of Ordnance establishments 230
Fundamentals of artillery weapons

377, 462, 556 
Furloughs 188
Fuzes 44
Garnishing, camouflage 540
Garrison, Division Ordnance Section in 254 
Gasoline 185
Gasoline field range, M1937 544
Gear lubricant 186
General Officer, Ordnance Department 220 
General purpose grease No. 0 420
Generator control systems 559
Generators, inspection and repair 187
Geophone 112
German light machine gun 266
Gin pole 526
Glass, optical 110
Glasses, field 111
Gouging, flame 76
Grain size, metal 588
Grease, general purpose, No. 0 420
Greases 186

Grenades, hand and rifle 200
Gun carriage, Ml 180
Gun, defined 27, 377
Gun, machine, Japanese 360

Vickers, M1915 (Part I) 373, 458
Hand grenades 200
Handling 4000-pound bomb 49
Hardening, flame 74
Head, war, Mark 13 454
Heat treatment of tools 589
Height finder, Ml 153
Hints, shop 445, 549
History of fire control materiel 100
Hoisting devices 526
Horse artillery 28
Howitzer, defined 27, 377
Howitzer sighting equipment 15
Industrial Division, Ordnance Department 225 
Information, classification of 68
Inspection, M3 recoil mechanism 180
Inspection of AA Machine gun mount,

Cal. .50, M2 278
Inspection of generators 187
Inspection report, Inventory and 478
Inspection stands 64
Instruction, field artillery 22
Instrument, observation, AA BC Ml 162
Instrument repair truck, Ml 344
Instrument Section 147
Instruments, azimuth measuring 133

— binocular 128
— fire control 128
-- listening 111

Insulation test 571
Inventory and Inspection report 478
It’s an Idea (Shop hints) 445, 549
Japanese machine gun 360
Joints, butt 585

— corner 586
-- edge 587
--lap 585
— tee 586
— welding, types of 585

Knock, stop that 468
Knox, Henry 3
Lading, bill of, preparation 190, 481
Lansing Section, Ordnance School 598
Lap joints 585
Lecture technique 88
Lettering 583
Lewis type Japanese machine gun 360
LIBRARY PAGE

List of technical manuals 403
Ordnance School Publications 498

Light German machine gun 266
Light maintenance company 366
Listening instruments 111
Locator, sound 113
Log transom 526
Lubricant, gear 186
Lubricants, and fuels 185
Lubrication 420

--of artillery weapons 282
Ml wrecker 348
M3 medium tank, power train unit 379
Machine, flame 75
Machine gun, German light 266

— plexi-glass 87
— Vickers, M1915 373, 458, 552

Machine gun tripod mount 174
Machine guns, Japanese 360
Machine shop, railway car, Ml 320
MACHINE SHOP PAGE

Shaper 72
Story of Toolmaking and Precision

Work (Part I) 192
— (Part H) 295

Early American Mechanics (Part I) 387
— (Part H) 482

Mechanical drawing 580

Machine shop truck, M4 328
Machines and mechanical advantage 517
Magazine, igloo type 78
Maintenance of director M5 and M6

382, 471, 567
Maintenance truck, tank, Ml 337
Manometer test 182
Manuals, technical 403
Mark 4-1 exploder 454
Mark 13 war head and mark 4-1

exploder mechanism 454
Mark 13-1 aircraft torpedoes 399
Materials for camouflage 539
Materiel, AA fire control 150

—data on 537
--fire control, history of 100
—recovery and evacuation 508

Measuring instruments, azimuth 133
Mechanical advantage 517
Mechanical drawing 580
Mechanics, early American 387, 482
Medieval fire control 101
Medium Maintenance Company 386
Medium tank, M3, power train unit 379
Methods of Training 88
Military pyrotechnics 306
Military Training Division, Ordnance

Department 223
Mines, antipersonnel 543

—antitank 543
Mission of Ordnance Medium Maintenance

Company 386
Mobile artillery 377
Mortar defined 27, 377
Motorized division training 249
Mount, AA MG, Cal. .50, M2 278

— machine gun tripod 174
Mounts, fire control 136
Natural camouflage materials 539
Neutral flame 389
Neutralization of traps 543
New divisions 251
Night A A fire control 160
Nineteenth century fire control 102
Observation 14
Observation instrument, AA BC Ml 162
Officer candidates 402
Oil, engine 185
Operation of depots 230
Operations Section, War Department

General Staff 216
Optical glass 110
Orders, special 477
Ordnance Department organization 220
Ordnance establishments, functions of 230
Ordnance field service publications 294
Ordnance Field Service Technical

Bulletins 169, 274, 368, 457, 551
Ordnance Light Maintenance Company 366
Ordnance medium maintenance company 386
Ordnance School, Fire Control Section 122

— Akron Section 496
Ordnance School Publications 498
Ordnance Section, Infantry Division 253

— Army Air Forces 494
— in garrison 254

Ordnance Service — Editorial 319
Ordnance service —

— army 232
— base command 262
— cavalry division 252
— communication zone 229
— corps 236
— division 246, 366
— Regulating station 231
— in the field 214

Theater of Operations 228
ORDNANCE TRAINING ACTIVITIES PAGE

Construction of plexi-glass
machine gun 87
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Ordnance Training Methods 87
Bomb Disposal School 203
Ordnance Training Methods 203
Small Arms Firing Range 315
Study of Officer Candidates

Explodes "Superman" Myth 402
Akron Section, The Ordnance School 496
Lansing Section, The Ordnance School 598

Ordnance Training Methods 87, 205
Organization of Ordnance Department 220

-- of medium maintenance company 386
Organization property, accounting for 70
Oxidizing flame 390
Oxyacetylene flame 74

— characteristics of 389
Oxyacetylene welding, process chart 194

— quality control 297
Packing of ammunition 591
Panoramic sights 104

-- telescopes 138
Parachute artillery 36
Parts Control Division, Ordnance

Department 226
Parts truck, spare 424
Passes 188
Pay reservations 384
Photoflash bomb, M46 310
Planing, flame 76
Plexi-glass machine gun 87
Plotting devices 142
Pole, gin 526
Portable shelves and bins 230
Position finding systems 164
Position finders 132
Powder 41
Power train unit, M3 medium tank 379
Practical forging problems 392, 485
Precision work 192, 295
Preparation of bill of lading 190, 481
Primers 41
Problems, forging 392, 486
Process charts, welding 194
Propellants 41
Property accounting 70
Publications, Ordnance 403

— Ordnance School 498
— Ordnance Field Service 294

Pyrotechnic, signals 593
Pyrotechnics, essentials of 306
Quadrants 136
Quantity-distance tables 489
Radford Ordnance Works 25
Railway machine shop car, Ml 320
Range, firing, small arms 315
Range, gasoline field, M1937 544
Range finder 14, 106, 120, 132
Ranging devices 113
Ranging equipment 112
Rations 292
Recoil mechanism, M3 180
Recovery and evacuation 508
Recuperator, M3 recoil mechanism 181
Regulating station 231
Relieving stress 76
Remote control system, M2 67, 159, 289
Reorganization of aviation ordnance 202
Repair of generators 187
Repair trailer, field range 547
Repair truck, artillery, M2 434

— automotive, M2 335
— emergency 332
— instrument, Ml 344
— small arms, Ml 324

Replenisher, M3 recoil mechanism 181
Report, Inventory and Inspection 478
Report of special shipment 592
Report of survey 576
Reservations of pay 384
Restricted, defined 68
Rifle grenades 200

Rifling defined 378
Rigging, field 517
Rivet cutting 76
Rope, sisal 523
Rope, strength of 522
Rope and its care 520
Rope transom 526
Screw threads 583
Sea coast fire control 164
Searchlights 113
Secret, defined 68
Service trailer, bomb, M5 431
Service truck, bomb, M6 426
Shaper, use of 72
Shear 526
Shelves, portable 230
Shipment, special report of 592
Shop hints 445, 549
Shop truck, Machine, M4 328
Sighting equipment 15, 128
Sights, panoramic 104

— telescopic 104
Signals, pyrotechnic 593
Sisal rope 523
Size of metal grains 588
Small arms firing range 315
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Thompson submachine gun 56
Machine gun tripod mount, cal. .30,

M1917A1 174
Inspection of AA MG Mount, Cal.

.50, M2 278
Vickers machine gun, M1915 (Part I) 373

— (Part n) 458
— (Part HI) 552

Small arms repair truck, Ml 324
Snatch block 524
Snow camouflage 540
Softening, flame 74
Sound Locator 113
Sound ranging equipment 112
Spare parts truck 424
Special orders 477
Special shipment, report of 592
Spring type equilibrators, disassembly 58
Stands, engine 64
Station, regulating 231
Steel magazine, igloo type 78
Step-down method of packing 591
Stock calculations, forging 302
Stop that knockl 468
Storage of ammunition 397, 489
Straight tube telescopes 128
Straightening, flame 74
Strength of rope 522
Strengthening, flame 75
Stress relieving 76
Structure of metal fibers 588
Submachine gun, Thompson 56
Supply, artillery ammunition 30
Survey, report of 576
System, remote control, M2 289
Systems, cable, Ml and M2 158
Systems, generator control 559
Systems, position finding 164
Tables, quantity-distance 489
Tackle, blocks and 524
Tank maintenance truck, Ml 337
Technical Division, Ordnance Department 224 
Technical manuals 403
Technique, lecture 88
Tee joints 586
Telescope, battery commander’s 16

— elbow 131
— panoramic 138
— straight tube 128

Telescopic sights 104
Temper colors 589
Test, continuity 569
Test, insulation 571
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Test, manometer 182
Testing of artillery 4
Theater of operations, Ordnance Service in 228 
Thompson submachine gun 56
Threads, screw 583
Tool and bench truck, M2 429
Tool forging 588
Toolmaking and precision work 192, 295
Tools, for aircraft gun 84

-- heat treatment of 589
Torpedoes, aircraft 399, 454
Torque amplifier, Director M5 and M6 382 
Tractor, crane, Ml 422
Trailer, bomb service, M5 431
Training, motorized division 249
Trailer, repair, field range 547
Training activities (See Ordnance

Training Activities)
Training Division, Military, Ordnance

Department 223
Training methods 88, 205
Trains, explosive 356
Trajectory, defined 27

— elements of 105
Transmission system, M4 157
Transom, rope and log 526
Transportation of ammunition 590
Traps, booby 543

— neutralization of 543
Tripod, erection of 526
Tripod mount, machine gun 174
Trouble shooting charts 570
Truck, artillery repair, M2 434

— automotive repair, M2 335
• — bomb service, M6 426

— emergency repair 332
— instrument repair, Ml 344
— machine shop, M4 328

■'i'- small arms repair, Ml 324
— spare parts 424
-- tank maintenance, Ml 337
— tool and bench 429

Trucks, welding 436
Tube telescopes, straight 128
Twisting 78
Types of welding joints 585
Upsetting 77
Vehicle camouflage 542
Vehicles, Ordnance Service 354
Vickers machine gun, M1915 373, 458, 552
Vickers type Japanese machine gun 360
War Department General Staff, Operations

Section 216
War head, Mark 13 454
Weapons, artillery, fundamentals of 377, 462

-- lubrication of 282
Weld quality control 297
Welding,forge 198
Welding joints, types of 585
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Miscellaneous Uses of the Oxyacetylene 
Flame 74

Process Chart for Electric Arc
and Oxyacetylene Welding 194

Weld Quality Control 297
Characteristics of the Oxyacetylene

Flame 389
The electric arc 483
Types of welding joints 585

Welding trucks 436
Whipping of rope 521
World War fire control 108
Wrecker, Ml 348


