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DECONTAMINATING APPARATUS M3A1l

CHANGES WAR DEPARTMENT,
No. 2 Wasmineron 25, D. C,, 17 September 1948.

TM 3-221, 15 April 1943, is changed as follows:

6. Filling. §

* % * * * * *

b. Loading water.

*#’ * # * * * *

(4) (Added.) Antiset agent—(a) Water used in the preparation
of slurry should be treated with an antiset agent (sugar), when avail-
able, to prevent the occasional formation of a pasty mass of bleach
in the tank and lines. Such a pasty mass will render an apparatus
temporarily useless.

(6) The sugar must be of the finely granulated type used for do-
mestic purposes. Coarse crystalline material will not be used.

(¢) One pound of sugar will be added to the water in the tank for
each 100 pounds of bleach.

(d) Water containing sugar will be agitated for 2 minutes before
bleach is added.

(e) The presence of an antiset agent does not alter the requirement
that the agitator must be in operation as long as slurry remains in
the tank.

4 * 4 * @ p -

[A. G.B0O.T (23 Aug 48).] (C 2, 17 Sep 43.)
By orpER OF THE SECRETARY OF WAR:
G. C. MARSHALL,
Clief of Staff.
OFFICIAL :
J. A. ULIO,
Major General,
T'he Adjutant General.
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TECHNICAL MANUAL
DECONTAMINATING APPARATUS, M3A1

CHANGES | WAR DEPARTMENT,
No. 3 | WasHINGTON 25, D. C., 8 December 1043.

TM 3-221, 15 April, 1943, is changed as follows:

4. Characteristics.—a. General. The M3A1 apparatus * * *
or large surfaces.” It may also be used for a number of other
purposes, such as carrying water, fighting fires, spraying
water-soluble paint, pumping water, and as a shower truck,
provided there is no undue wear and tear, and the apparatus
is kept readily available for decontamination. Proper care is
the responsibility of the commander of the organization to
which the apparatus is assigned.

[A. G. 300.7 (9 Nov 43).]1 (C 3, 8 Dec43.)
By orpER OF THE SECRETARY 0 WAR:
G. C. MARSHALL,
Chief of Staf.
OFFICIAL
J. A. ULIO,
Major General,
The Adjutant General.
*The individual items in this change will be cut apart and pasted over the specific paragraphs

or subparagraphs affected. This change supersedes Training Circular No. 101, War Department,
9 August 1943, so far as it pertains to decontaminating apparatus M3A1l.
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*This manual supersedes Section II, Chapter 3,
TM 3-220, March 7, 1942, and Training Circulars
Nos. T4 (Sec. II) and 108, War Department, 1942,
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DECONTAMINATING APPARATUS, M3A1l

SECTION I

GENERAL
Paragraph
Purpose, ant; SCone, il o e e et at=te o tisaniler crrey 1
TSTSh Vg o LT SN ZNIE F e PO RS S 8 e - . 2
DISELIPNHON. & o L et ere i e it s e va s sl s 5 e 3
AP e B O e e Tt hafaca ta a e sl a e el e i 4
Description and nomenclatiuTe. o« v v o 5o o s 5o sl 5
BHIINGR 6 570 she 50 r s el ol g ks i et 6
DpETation o e e e . e Ll L e 7
Echelops:iobmaintenanee s Js. M sy 0l 0 2o 8
Advantages and disadvantages. . .. ... ... 0. 9

1. PURPOSE AND SCOPE. This manual is intended for
the using services. It provides all necessary information re-
garding the construction, servicing, and functioning of the "Bean,"
"Friend," and "Myers" types of 400-gallon, power -driven decon-
taminating apparatus, M3Al, as well as specifications for first
and second echelon maintenance for all apparatus. A final sec-
tion is devoted to the demolition of equipment when circum-
stances force the abandonment of chemical warfare materiel
in the field.

2. DESIGNS. The M3Al apparatus is supplied by three man-
ufacturers, and while there is much in common among the var-
ious makes, each employs its own peculiar pump and unloader,
or pressure relief valve. Eachis mounted on a 2-1/2-ton truck,
powered by a take -off from the engine, and can spray 400 gallons
of a chlorinated lime (bleach)-water mixture (slurry) in 20
minutes.

3. DISTRIBUTION. Power-driven decontaminating appa-
ratus are normally issued to and employed by Chemical War-
fare Service decontamination companies and by decontamination
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CHEMICAL WARFARE SERVICE

squads of the Armored Force and Army Air Forces.

4. CHARACTERISTICS. a. General. The M3Al apparatus
1s designed to spread effectively suspensions of decontaminating
materials on large areas or large surfaces.

b. Data. Pertinentdata of apparatusdimensions, filling
and mixing times, area coverage, and discharge rate are as
follows:

Weight of unit empty (truck and apparatus)...... 11,000 1bs.
200 Uy s e WP e o WL W o LR e e < 0N Tt Bin.
Eenath & . e e N A N e b ZI fE 23 1n,
VAR o P R s g d ety B N, - TN M TE SR
Water per-RTIng F o it e S e e e s e 225 gals.
el time fromUBEream. & o5 o s s siie bl ond s lins s s 10 min,
Lo7 el sl oleh i Dl b s Toarey s eI il o) il B i, ol s 1,600 lbs.
Eilling time with bleach, oo . 2 b oc o oie o oininlie o e s o o 20 min,
145 TR s s T et L S Ll i B T ol o Al g 15 min.
Average coverage per HIHng 285 oL il Wil 1,600 sqg. yds.
Discharge rate (1 spraygun) . ... ....... 11 gals. per min.
Discharge rate (2 spray guns) 20 gals. per min.

5. DESCRIPTION AND NOMENCLATURE. a. Apparatus.
The apparatus is a modified commercial power-driven orchard
sprayer consisting essentially of a wooden tank of 400-gallon
working capacity with a rotary agitator, a piston-type pump
equipped with a pressure regulating unloader, or relief valve,
capable of -delivering approximately 35 gallons of water per
minute at a working pressure of 400 pounds per square inch,
and a power take -off unit which drives the pump and agitator by
means of roller chains. (See figure 2.)

b. Transportation. The vehicle used as a base for the
apparatus is a 2-1/2-ton, six-wheel-drive, gasoline engine
truck. The apparatus is securely mounted on the chassis with
the power take-off end to the front. A working platform capable

4
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TM 3-221 CHEMICAL WARFARE SERVICE
5

of supporting 1,500 pounds is provided along each side of the
truck.

c. Special equipment and control valves. (1) General,

A proper suspension of chlorinated lime (bleach) and water is
much more difficult to obtain than a suspension of commercial
orchard insecticide. Topreventthe nozzles from being clogged,
a special strainer is incorporated in the tank.

(2) Strainer assembly. The strainerassembly con-
sists of two cylindrical strainers with their slotted pipe supports
and holding caps, a riser pipe, a cover plate, and a sleeve with
two handscrews to hold the riser pipe in place. (See figures 3,
4, and 5.) The cover plate is fastened over a small manhole
nedr the center of the mixing tank by four bolts and wing nuts.
The entire strainer assembly may be removed from the tank
by unscrewing the four wing nuts. (See figure 4.) The strainers
may also be removed, with the remainder of the assembly in
place, by unscrewing the holding caps after first lifting the riser
pipe to such a height that the strainers may easily be reached
from the manhole. The two hand -screws onthe cover plate sleeve
areused toclamp the riser pipe and strainers in position at any
desired height in the tank. The sleeve is provided with a slot
so that when the strainersare dropped to the lowest position the
fin on the riser pipe will slide in the slot and thereby hold the
strainers so that they will clear the agitator shaft.

(3) Bleach intake line. (See figure 6.) The bleach,
or slurry, intake line connects the riser pipe coming from the
tank with the pump. This line consists for the most part of a
flexible hose which will permit the riser pipe and strainers to
be raised orlowered. A bleach intake valve is located near the
pump end of the line and is used for shutting off the flow of liquid
from the tank to the pump.

(4) Water intake line. (See figure 7.) The water
intake line is used to load water into the tank from ponds and

6
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TASER [945

Figure 3. Exterior Parts of Strainer Assembly.
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5

streams. It consists of a flexible hose with a strainer on the
free end and a water intake valve. The water intake line joins
the bleach intake line at a "I™, from which a third outlet is con-
nected to the intake chamber of the pump.

(5) Injector tank filler. (See figure 8.) The injector
tankfiller is a device which makes possible the rapid filling of
the tank with water, although all makes of the M3A1 apparatus
can be filled by the pump alone. This device operates on the
"venturi" principle. It is put into operation by opening the in-
Jector valve, whichallows water from the pump to pass through
the injector at high pressure and velocity. As a result, water
is drawn into the water intake line and forced through the bleach
intake line into the tank. By this means the tank can be filled
with water in less than 10 minutes.

(6) Tank return line. (See figure 9.) The tank re-
turn line provides a connection from the discharge side of the
pump and the tank. When the tank return valve on this lineé is
open the liquid coming from the pump will flow freely into the
tank and the pump will operate under low pressure. Thisvalve
should always be open when starting the apparatus. Otherwise
itis kept closed except to relieve an air locked pump or to re-
lieve pressure inthe pump and spray hose after spraying opera-
tions are stopped. (NOTE: The tank return line is located on
the rear of the "Bean" tank.)

(7) Discharge line. (See figure 10.) The discharge
line leads from the discharge side of the pump to the two spray
guns. It is equipped with a pressure gage, two lever cut-off
valves, two lengths of spray hose, and two spray guns. Each
spray gun has a shut-off valve forming the handle of the gun.

(8) Relief valve (pressure regulator) and overflow
line. (See figure 11.) The relief valve is also Known in Some
makes as the pressure regulator and unloading valve, or the
pressure controller. Its purpose is to prevent excessive pres-

12
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Figure 9. Tank Return Line.
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sures. Whenever the pressure in the pump and discharge line
exceeds the desired setting, the relief valve permits enough
liquid to flow through the overflow line to the tank to reduce the
pressure to the desired amount.

(9) Power take-off. (See figure 12.) The power
take-off delivers power to the rotary agitator and pump through
a driveshaft, roller chain, and clutches. The agitator is set in

b/

PUMP CLUTCH LEVER

TASEED 1959 | TAS®E® 1955

Figure 12, Power Take-Off Figure 13. Typical Pump
Lever. Clutch Lever.

motion by means of a power take-off lever located in the cab of
the truck. This is done as follows: With the truck motor run-
ning, the truck clutch pedal is depressed with the foot, and the
locking device at the foot of the power take-off lever lifted and
pulled towards the rear as far as possible. The clutch pedal
should then be gradually released, "feeling out" the agitator
drive and ascertaining that nothing interferes with the free run-

520106 O - 43 - 2 17
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ning of the agitator. The pump clutch lever (figure 13) control-
ling the pump, is mounted near the pump or at the rear of the
tank. The pump is started by shoving the pump clutch lever as
farasitwillgo. However,the lever must be engaged carefully,
making certain that no obstruction interferes with the running
of the pump.

(10) Pump. The pump may be operated or stopped
at will with the agitator running. The agitator operates con-
tinuously as long as the power take-off is engaged. The pump
must not be run dry, however, except for very short intervals,
because plungers are water-lubricated and must be wet when
in operation. Running with dry plungers will quickly wear the
neoprene packing and also damage the porcelain cylinder walls.
Before starting a pump, the crankcase must be filled with a
grade of engine oil of S.A.E. 30 to 50 depending upon the tem -
perature. Theoil level called for in each individual apparatus’
lubricationinstructions must be maintained. In a new pump the
oil should be changed after the first 60 hours of operation.
Thereafter the oil should be changed after every 300 hours of
operation. In some loealities a large amount of water conden-
sation may occur inside the crankcase. Water in the oil causes
the oiltobecomegray in color. A water-oil mixture will cause
the gears to heat to a dangerous degree. Should this condition
occur, the oil must be drained and replaced at once. The gear
case, which may be examined by removing a cover plate, will
seldom need any mechanical attention; but should the need arise,
specially trained personnel from chemical maintenance com -
panies will be required to service it.

6. FILLING. a. Decontaminating materials. The M3Al
apparatus was devEIOped for use with bleach-water mixtures.
However, much persistent agent can be mechanically removed
with water alone. Hot water (150° F. or hotter) may be used
with good results. Water heaters are provided certain organ-
izations. The addition of 2 pounds of soap powder and 3 pounds
of washing soda per 100gallons of water provides a good decon-

18
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taminating material. Chemicals such as caustic soda are too
corrosive to be employed in this apparatus, The most efficient
and economical bleach -water mixture is prepared by mixing ap-
proximately 1 part of bleach with 1 part of water, by weight. It
isaccurate enough for decontamination purposes to assume that
a gallon of water weighs 8 pounds.

b. Loading water. (1) If a hydrant is available, water
can be loaded with a hose through the manhole in the top of the
tank. (Seefigurel4.) In certain operations it may be desirable
to haul water to the apparatus, using any tank trucks available.
If a pond or stream offers the only supply, water can be loaded
inabout 10 minutes by utilizing the pump of the apparatus, pro-
vided the suction head does not exceed 20 feet. The closer the
apparatus is to the water level the faster it will prime and fill.
Complete instructions for operating each make of apparatus are
furnished elsewhere in the manual. Regardless of the make of
apparatus, however, its intake hose strainer must be kept free
of leaves and debris. As clean water as possible must be used
because grit and dirt in water at 400 pounds per square inch
pressure will cause great wear on the pump parts and nozzles.
Before pumping water from a stream or pond the depth of the
water should be gaged with a rod or pole. If the water is less
than 1/2-foot indepth the hose will' be operated manually, being
lowered with care to a depth midway between the water surface
and the stream bed in such a manner as not to disturb the bed.
An alternate method, if the water is less than 1/2-foot in depth,
istodiga hole in the stream bed approximately 1 foot by 1 foot
by 1 foot, place a pail therein, and insert the intake hose in the
pail. This procedure will prevent loss of time in waiting for
the silt to settle.

(2) A maximum of 250 gallons of water is required
for a filling, but experience indicates that 22b gallons with a
proportionate amount of bleach makes a better filling since it
forms a fine suspension much sooner. The quantity of water in
the tank may be determined by use of a measuring stick which

19
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TASESR 1957

Figure 15. Loading Water from Stream.
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is provided with each apparatus. (See figure 16.) The power
take-off must be disengaged when performing this operation in
order to prevent the measuring stick or agitator paddles from
being damaged.

(3) Attimesitmaybedesirable to pump water from
a stream without first filling the tank. This method may be used
when washing vehicles. Specific instructions for this operation
are provided elsewhere in this manual for each make of appa-
ratus.

TASER® 1958
Figure 16. Measuring Stick.

¢. Loading bleach. When sufficient water isinthe tank,
and with the agitator running, the strainers are raised to their
highest position and the desired quantity of bleach dumped
through the manhole into the tank. A total of 225 gallons (esti-
mating 8 pounds to the gallon) of water requires 1,600 pounds
of bleach. The bleach frequently hardens to a mortar-like con-
sistencyand can be removed from its container only with diffi-
culty. Usually the bleach clings tenaciously to the sides of the
can, and must be loosened by beating or pounding the sides of -
the can. A mallet is preferred to a hammer or sledge because
the indentations caused by the latter tend to prevent the contents
from slipping out of the can. A hand-barrow should be used to
receive the bleach as it is taken from the can. It is difficult to
dislodge the bleach while standing on the operating platform
of the apparatus, and repeated pounding on the bleach containers
would in turn damage the wooden tank of the apparatus. More-
over, it is absolutely mandatory that bleach dumped into the tank

21
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consist of small lumps only, Large lumps can not be entirely
reduced to a suspension by the agitator and will probably clog
the apparatus. As the contents of each 100-pound can of bleach
are emptied into the hand-barrow they can be pounded with a
mallet or with the heel of a shovel. The hopper is then placed
over the manhole and the hand-barrow with its contents lifted
so that the charge slides into the manhole. This operation is

4

)

-
fi
)

TASEER \32(

Figure 17. Hand-Barrow.

repeated until the desired amount of bleach has been added. A
trained crew will require approximately 30 minutes for loading
a full charge. If the bleach should flow freely it may be poured
directly into the tank,

d. Mixing. After the desired amounts of water and
bleach have been loaded into the tank it is necessary to agitate
the materials for some time to insure a uniform mixture. The
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agitationtime will vary from 4 minutes for a charge containing
400 pounds of bleach to over 30 minutes for a maximum charge
of 1,800 pounds. A mixture of 225 gallons of water and 1,600
pounds of bleach can be thoroughly agitated in 15 minutes if
large lumps are first broken up. During the mixing operation
strainers should remain at the top of the tank and out of the
liquid. Aslong as slurry remains in the tank the agitator must
be in operation.

, TAS®E® 1960

Figure 18. Loading Bleach Directly into Tank.

e. Data concerning use. (1) Unit coverage. Since no
two decontamination operations will require the same amount
of decontaminating agent, no definite requirements can be given.
However, the following data will serve as a general guide for
estimating the guantities of bleach-water mixture needed for
effective coverage of several different types of surfaces.
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WEIGHT OF BLEACH-WATER MIXTURE REQUIRED
FOR 1 SQUARE YARD OF TERRAIN,
MEDIUM CONTAMINATION

Kind of surface Weight (pounds)
Concrete road (smooth). . .. ....... 1.0
Loose-surfaced macadam or gravel. .. 2.0 I‘
Short grass (3 to 5 inches). . ....... 3.0
Long grass and lowbrush . ........ 4.0 or more

Since the bleach-water mixture weighs slightly less than 11
pounds per: gallon, the approximate requirements for a given
area may readily be calculated. ‘

(2) Gasoline consumption. Allowance mustbe made
of gasoline which will be consumed when the power take-off is '
in use,

7. OPERATION. a. Personnel, Experience has indicated
that the power—driven_decontaminating apparatus should have |
an operating crew consisting of one driver, one operator, and
two nozzlemen. In addition to the operating crew, personnel
must be provided to maintain supply dumps and transport sup-
plies to the dump and dressing stations.

b. Operating instructions (with bleach-water mixture).
(1) General. Since the specific steps in the operation of the
M3A1l decontaminating apparatus will vary with the conditions
with which it isto be used and with apparatus of different manu-
facture, the methods of operation described below will serve as
a general guide only. Specific directions for the operation and
maintenance of each make of apparatus will be found elsewhere
in this manual.

(2) Spraying. (a) Adjusting strainers. When a

24
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Figure 19. Strainer Position
(Full Tank).

Figure 20. Strainer Position
(Tank One-Half Full).

Figure 21. Strainer Position
(Tank One-Quarter Full
or Less).
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smooth and uniform mixture of bleach and water has been ob-
tained, the strainersare lewered to their proper position in the
tank and the locking screws tightened on the riser pipe. When
a full charge is used the strainers are crosswise of the tank
and 12 to 18 inches below the surface of the liquid. When a
charge of 225 gallons is used the strainers should be in an inter-
mediate position and crosswise the tank (i.e., with the riser
pipe fin on the top of the cover plate sleeve). With a charge of
100 gallons the strainers should be in their lowest position,
lengthwise the tank. If the strainers are not placed in the posi-
tions given, clogging will definitely result. As the level of the
mixture is lowered the strainers are dropped at intervals to
prevent air from being drawn into the bleach intake line.

(b) Adjusting pressure. Solong asthe apparatus
is not overloaded it will automatically maintain a pressure of
approximately 400 pounds per square inch., Each make of ap-
paratus is provided with an adjustment on the unloader or re-
liefvalve so that various pressures may be obtained if desired.

(c) Spraying. For ordinary work both spray
guns are used. Two guns together should deliver about 20 gal-
lons of bleach-water mixture per minute at a pressure of 250
to 300 pounds per square inch, When a very fine spray is de-
sired,. as for spraying vertical surfaces, one gun is used, de-
livering about 11 gallons per minute at not less than 375 pounds
pressure per square inch.

(3) Shutting down apparatus. When spraying opera-
tions are suspended for a reason such as changing locations,
the treatment of the apparatus depends upon the length of time
it is shut down. However, it must be remembered that the agi-
tator must be revolving so long as there is a bleach suspension
in the tank. In general, when spraying is stopped for any time
less than 10 minutes the spray gun valves are closed and the
apparatus permitted to operate under pressure. If operations
are suspended for a period of 10 to 30 minutes the pump clutch

26
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lever must be disengaged. If the shut-down is for more than
30 minutes the strainers must be removed from the liquid.
When operation is suspended for more than 4 hours, cleaning
of the pump is necessary. IF IN FREEZING WEATHER, ALL
LIQUID MUST BE DRAINED FROM BOTH TANK AND PUMPI

(4) Cleaning apparatus. Tocleanthe M3Al appara-
tus, the pump and all lines should be thoroughly flushed by pump-
ing clean water through the pump and tank. If the apparatus is
stopped for more than 48 hours, a mixture of 1 gallon of water
and 1 quart of light machine oil should be run through the pump
after it has been thoroughly flushed with clear water. It is ad-
visable to wipe the exterior surface of the pump with a rag or
waste saturated in oil. The purpose is to cover all metal parts
with a film of o0il to retard corrosion. Foranindefinite stand-by
condition, from 75 to 150 gallons of fresh water should be left
in the tank and the openings covered.

(5) General maintenance and care of apparatus.
Since bleach is highly corrosive to most metals, constant care
is necessary in order to keep the apparatus in good operating
condition. The instructions with respect to lubrication should
be rigidly followed. In addition, valve stems, and especially
the spray gun valve handles, should be oiled daily when the ap-
paratus is in regular daily operation. Surfaces which may be-
come accidentally coated with bleach mixture (such as the pump
and power take-off when a plunger cup fails), should be brushed
off, washed, cleaned, and oiled. The ball valves, seats, and gas-
kets, and the pump plungers, should be removed from the pump
atleastonce each week of regular operation and thoroughly in-
spected for indication of possible failure. Parts that are de-
fective or show signs of weakness should be replaced. Troubles
should be anticipated and corrected, if possible, before they
prevent satisfactory operation of the apparatus. It is extremely
important during freezing weather to make certain that all liquid
isdrained from the tank and pump when the apparatus is not in
use.
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(a) Greaseandoilarethe bestprotectionagainst
bleach. Outside surfaces must be brushed off, washed, cleaned,
and oiled where bleach has accidently been spilled. Threads on
nuts, studs, drainplugs, and pipes must always be greased when
the apparatus is serviced and reassembled,

(b) Bleachtendsto settleand clog in small dead
ends. The small pipe connecting to the pressure gage must be
removed and cleaned, but the seal where the gage is attached to
its base must not be broken.

(c) Plunger packing cups must be replaced im-
mediately when the plunger leaks.

(d) The engine must not be run faster than nec-
cessary to maintain pressure.

(e) The pump clutch will heat if operated when
loose and slipping.

(f) Drive chains must be adjusted for tension
and alinement.

(g) Intake strainers must be kept clean.

(h) All piping must be kept tight, especially on
the intake line, to prevent air leaks.

(6) Pressure drop. For efficient and ecoaomical
decontamination of surfaces and areas, the apparatus should de-
liver a minimum quantity of bleach-water mixture at a pressure
sufficiently high for satisfactory atomization of the liquid. Al- °
thoughadrop in pressure without a reduction in the output may I
occur due to wearing of the spray nozzles, a sudden pressure
drop generally indicates a corresponding decrease in the output
of the pump. The chief causes for reduced pressure and re-
duced output, together with the remedies required, may be sum-
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marized as follows:

(a) Sediment may have lodged between a lower
valve and its seat. The valve and valve seat must be removed
and cleaned.

(b) Thepipe and hose connections on the intake

line may have been loosened. All loose connections must be
tightened.

(¢c) Thestrainersin the tank may have clogged.
They must be removed and cleaned in water, The strainers
may clog on the inside as well as on the outside surfaces.

(d) Thevalvesand valve seats may be worn and
pitted. They must be replaced.

(e) The pressure regulating unloader or relief
valve may be incorrectly set. The necessary adjustment must
be made, following carefully the instructions contained else-
where in this manual.

(f) Pump plunger packings may be worn too thin,
and should be replaced.

(g) The intake or discharge lines and passages
may be stopped with sediment. They must be washed out by
circulating clean water through the pump. Ifthis does not cor-
rect the trouble, the lines must be removed and cleaned by hand -
reaming the pipes if necessary.

(n) The spray gun nozzles may have become
wornand enlarge—d withuse. This results in a gradual pressure
drop without a decrease in output. New nozzles must be sub-
stituted.

(i) The pﬁmp speed may be too low. If so, the
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speed must be increased by the appropriate adjustment. Care
should be exercised to prevent the pump from running faster
than necessary.

(7) Safety precautions., (a) Precautionagainstper-
sistent agents. All persons engaged in decontamination opera-
tions should wear protective clothing and gas masks. Where
danger of coming into contact with liquid vesicants is great,
impermeable clothing should be worn.

(b) Precautionsagainstbleach. A bleach-water
mixture is harmful to the skin and eyes. It gives off chlorine,
destroys clothing, and is somewhat destructive to shoes. A gas
mask should be worn when loading bleach into the apparatus.
If bleach dust or water mixture comes in contact with skin, it
should be washed off immediately. Bleach is harmful not only
to the skin and clothing but to vegetation.

(c) Generalprecautions. Noadjustments should

be made to the pump (except when it is necessary to regulate
the pressure), while the apparatus is running.

8. ECHELONS OF MAINTENANCE. a. First echelon.
Duties of first echelon maintenance are performed by the oper-
ator assigned to the apparatus. They include inspection for ser-
viceability, cleaning, lubrication, tightening, drainage, and gen-
eral preservation of equipment. Reporting of required higher
echelon repair is the responsibility of the operator.

b. Second echelon. Maintenance of the apparatus by the
use of spare parts and tools provided with each apparatus com-
prises second echelon maintenance. Such maintenance is nor-
mally performed by the operating personnel, but is the respon-
sibility of the organization commander.

¢. Third echelon. Maintenance performed by Chemical
Warfare Service maintenance companies is classed as third
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echelon maintenance. In general, third echelon maintenance is
that which requires parts not provided with the apparatus, or
those field repairs that are beyond the facilities of first and
second echelon maintenance. It is the responsibility of the
Chemical Warfare Service through the field force commander.

d. Fourth echelon. This maintenance is performed by
the Chemical Warfare Service maintenance companies, and in-
| cludes major overhauling and salvage. Usuallythis is performed
P inrear areas. As with third echelon maintenance, it is the re-
‘ sponsibility of the Chemical Warfare Service through the field
force commander.

9. ADVANTAGES AND DISADVANTAGES OF POWER-
DRIVEN APPARATUS. The M3Al power-driven apparatus af-
fordsa rapid means of decontaminating surfaces such as roads
which are free from tall grass or brush. Itis the only conven-
ient means of treating the exterior of a contaminated building.
Its principal disadvantage is its tendency to develop mechanical
trouble because of the heavy bleach-water mixture dispensed
and the great length of time required for filling. One-half hour
ormore is spent in filling and adjusting the apparatus to every
20 minutes of spraying.
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SECTION II
M3Al - "BEAN"
Paragraph
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Removal and replacement of parts. . . . . ....... 15
Trouble - common causes of pressure drop .. .. . 6

10. DESCRIPTION. a. General. The"Bean"type apparatus,
like other makes of the M3A1, has its own distinctive pump and
relief-valve assembly. It can be identified by the location of
its three valves just above the working platform on the right side

of the pump housing (fig. 25), or by the prominent name-plate
on the left side of the pump (fig. 26).

b. Pump assembly. Thepump isahighpressure pump.
All gears and bearings are completely enclosed and operate in
a bath of oil. The valves are very accessible. Balls and seats
aremade of stainless steel. Plungerscarry packing in the form
of a special composition cup which operates in a porcelain-lined
steel cylinder. The plungers may be removed for servicing.

¢. Injector assembly. The injector is a device used for
the speedy filling of the tank with water from a pond or stream.
It does not require priming and can be used for lifting water up-
wards to 20 feet. (See figures 29 and 30.)

d. Relief valve. The relief valve automatically keeps
the pump at the proper pressure and acts as a safety, taking
care of excess pump capacity. Liquid under pressure comes
from the pump to the relief valve through an opening on one

520106 O - 43 - 3 33
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INJECTOR VALVE STRAINER

KA\S%EMBLY

I-172" GATE
VALVE

25 FT.HOSE

INLET BODY—/‘
INTAKE HOSE COUPLING

TAS®® 4065

VALVE

 INJECTOR
HOS |

Figure 30. Injector.
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ADJUSTING 7 =
NUT ;

SPRING
HOUSING

; o g msmsng
Figure 31. Relief Valve As Seen from Right Side.

UPPER SPRING SEAT

STEM & SPRING
SEAT ASSEMBLY

ADJUSTING NUT
SPRING HOUSING

‘/SPRING

SLEEVE(CYLINDER)

GASKET
FLANGE GASKET

HYDRAULIC CUP
STEEL WASHER
VALVE SPACER

VALVE

VALVE SEAT

- [T
TO DISCHARGE LINE

TASEE® 407 = = “—RELIEF OVERFLOW
Figure 32. Sectional View of Relief Valve.
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side, passing directly under an hydraulic plunger assembly and
out through the other side to the discharge hose and spray guns.
The spring tensioncontrols the operating pressure (usually 400
pounds). When the pressure rises above this setting it over-
comes the spring tension and forces the plunger up, which raises
the valve. Raising this valve permits the excess liquid to es-
cape through the opening in the bottom of the relief valve, through
the overflow pipe and back into the tank.

DISCHARGE

£k

Figure 33. Flow of Liquid from the Relief Valve.

€. Pump clutch. The pump clutch is a flat disk type.
Itis mounted near the front of the tank and operated by a lever
attherearof the tank. It is so constructed that it is easily ad-
justed.

f. Tank. The wooden supply tank is of 400 -gallon capa-
city. It is held together by four metal hoop bands. Tighteners
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Figure 34. Pump Clutch.

are provided for adjusting the hoop bands and are found on the
bottom of the tank.

g. Agitator. Theagitator is directly connected through
sprockets and a roller chainto the power take-off. The agitator
driveis independent of the pump drive because there are many
times when the agitator must be kept running when it would be
undesirable to have the pump operating. Replacement agitator
paddles are provided with each apparatus.
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TAS6H 317/

Figure 35. Clutch Lever at Rear of Tank.

Figure 36. The Tank. Figure 37.
Hoop Band
Tightener.
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AGITATOR SHAFT -
(STAINLESS  STEEL)

NUT
) SET SCREW—

AGITATOR
PADDLE

TANK DRAIN VALVE

Ll

LCUT-OFF VALVES

v
4% INTAKE
TAse 31 VALVE
Figure 39. Valves on Side Figure 40. Valves at Rear
of Truck. of Truck.
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h. Valves. Valves are found on the right of the pump
and at the rear of the tank. They must be entirely opened or
closed because a partly closed line will easily become clogged
with slurry. Itisalso importantthatvalves be opened and closed
in the order given in the operating instructions. The water in-
take, bleach intake, and tank drain valves are gate valves, while
the other four are of the free-ball cut-off type. The free-ball
cut-off valve may require cleaning or replacement of parts (see
fig. 41). Spare valves are provided with the apparatus.

PACKING

PACKING
NUT

HANDLE

PLUNGER

SPRING 1, cem 5175

TASE8® 4 0c, |

Figure 41. Parts of Free-
Ball Cut-Off Valve.

Figure 42. Washing Gun.

1. Washing gun. The washing gunis provided for clean-
ing, and is especially suitable for cleaning the inside of the tank.

J. Spray guns. The Spray guns are of the Bordeaux
type. A bamboo handle is convenient to handle, and is not af-
fected by slurry.
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WHIRL STREAM

SLEEVE STRAIGHTENER PACKING NUT HANDLE
GASKET - /

o @I !"-;" T
WITH COLLAR ‘
GAP e WHIRL NUTS
WHIRL SCREW
DISK PLUNGER 80DY STEM

TAS®E® 4060

Figure 43. Exploded View of Washing Gun.

ﬂ@@

TAS®R 406!

LEVER
SWIVEL

EXTENSION'

HANDLE

GASKETS

Figure 44. Spray Gun.

PACKING BAMBOO HANDLE
LEVER PIN &

SET COLLAR

BALL & STEM
ASSEMBLY

SPRING
NUT

ZDRI P DEFLECTOR

TASEER 4297

Figure 45. Parts of Spray Gun.
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11. OPERATION. a. Loading water., The arrows on the
diagram below (fig. 46) show the flow of water through the pipes
and hose when filling the tank by means of the injector. It is
not necessary to prime the pump if the plunger packing cups
and valves are in good condition. The following is the correct
procedure for filling the tank through the intake hose.

(1) Openthetank return valve so that the pump will
not be under pressure when starting.

(2) Close the bleach intake, discharge cut-off, and
injector valves.

(3) Open the water intake valve.

(4) Submerge the intake hose strainer in the water
supply.

(5) Start the pump by shoving the clutch lever for-
ward,

(6) Close the tank return valve.

(7) When the pressure "comes up" - which can be
determined by reading the gage and by listening to the valves
in the pump - open the injector valve, then open the bleach in-
take valve. (Be certain to open the injector valve before open-
ing the bleach intake valve.)

(8) When the tank is filled, close the water intake
valve and the injector valve but leave the bleach intake valve
open so that the pump can draw water from the tank. Do not
run the pump without water passing to keep the plungers wet,
as water is the lubricating agent.

b. Loading water (alternate method). The following
filling method may be employed when the tank contains enough
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water to cover the strainers:

(1) Close the water intake, discharge cut-off, and
injector valves.

(2) Open the bleach intake and tank return valves.

(3) Submerge the strainer assembly in water inside
the tank.

(4) Start the pump. When water discharges at full
flow into the tank from the return line, close the tank return
valve,

(5) Submerge the intake hose strainer in the water

supply.

(6) Open the water intake valve.

(7) Whenthe pressure "comes up,"open the injector
valve.

(8) Whenthe tank isfilled, close the water intake and
injector valves but leave the bleach intake valve open so that the
pump can draw water from the tank.

¢. Pumping water without filling tank. It may at times
be desirable to pump water irom a stream without first filling
the tank. This maybe done when washing contaminated vehicles.
The same procedure is followed as for loading water until pres-
sure"comes up,"at which point the discharge cut-off valves are
opened and the flow of water controlled with the sSpray gun valves.

d. Loading bleach. (See par. 8 c.)

e. Spraying. (Important) Startthetank agitator while
the pump clutchis disengaged. Do not start the pump until after
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the bleach suspension in the tank is thoroughly mixed. The fol-

lowing procedure is to be used after the bleach and water are
thoroughly mixed (see fig. 47):

(1) Lowerthe intake strainers into the liquid in the
tank. These strainers must be submerged in the liquid but not

lowered to the bottom of the tank until the level of the liquid gets
near the bottom.

(2) Open the bleach intake valve.

(3) Close all other valves.

(4) Start the pump by carefully engaging the pump
clutch. When the pressure "comes up," open the discharge cut-
off valves. The apparatus is then ready to spray.

~ -
P e,
=1
3 ]
= % I
g ——
r i'f}_

: e, R T _

¥

|

B
— o ‘i- v o TAS“S\f;
- —— -

Figure 48. Repair Kit.
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TASEED 5178

Figure 49, Brooms, Brush,
and Shovels in Repair Kit.

12. TOOLSANDSPARE PARTS. a. Repair kit. The repair
kit is mounted on the left side of the truck and contains shovels,
brooms, grease, oil, a scrub brush, and a tool box.

b. Tool box. Tools and certain smaller replacement
parts are kept in the tool box. (See figs. 50, 51, 52, 53, 54 and
59%)

(1) Tools in tool box,
(2) Spare parts in tool box.

¢. Spare equipment chest. Other spare parts are kept
in the spare equipment chest. (See figs. 56, 57, 58, 59 and 60.)
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TASSER 408\
Figure 50. Tool Box,

14" PIPE WRENGH o"

10" PIPE MONKEY WRENGH
WRENCH 8" ADJUSTABLE

END WRENCH

e
12 0Z. 8" PLIERS
BALL SPANNER CH
PEIN HAMMER (FOR INTAKE
10" SCREW DRIVER HOSE SWIVELS)

TAS®E® 4082

Figure 51. Common Tools in Tool Box.
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VALVE SEAT REMOVER TOOL DETACHABLE
PLUNGER WRENCH HAN DLE7

N\

| OIL CAN
/ INJECTOR NOZZL
' WRENCH

| p!
%wnencﬂ if

\-GREASE GUN
S o e o . W /j

T

MANUFACTURER'S INSTRUCTIONS TAS®8® 4089

Figure 52. Other Tools in Tool Box.

rVALVE SEAT \AGITATOR DRIVE CHAIN (SINGLE)

(INTAKE OR DISCHARGE)
w\m CHAIN (DOUBLE)

BALL VALVE

..0/ 5
o H
« Ry

45 -

LIFTER

HALF LINK
MASTER(CONNECTING)LINK

HALF LINK

MP‘STER(C'('JINJNEGTIIN.IG)LIN!I{A A

Figure 53. Spare Parts in Tool Box (1).

5o




T™M 3-221 CHEMICAL WARFARE SERVICE
12

FLANGE GASKET PLUNGER SPRING HYDRAULIC CUP
(RELIEF VALVE} (SPRAY GUN) (RELIEF VALVE)

CYLINDER HEAD GASKET

INTAKE HOSe (TOP)(VALVE COVER GASKET)

SPRAY HOSE
WASHER..._O = O NasH WASHER
=%
GASKET (RELI EF VALVE)

\ SPRING (FREE-BALL
, CYLINDER HEAD
GASKET CUTOFF VALVE)

. N (SIDE)
(: ,u/’/! J /ﬁ

=== DISCHARGE o P
CYLINDER GASKET VALVE SPRING (PACKING)

TASEE® 4067

Figure 54. Spare Parts in Tool Box (2).

RELIEF VALVE BALL AND STEM ASSEMBLY FOR
SEAT/ SPRAY GUN

0.0

COTTER PINS
VALVE (RELIEF) \\

\Q INJECTOR JET

VALVE SPACER

(RELIEF VALVE) @
v af

O
STEEL WASHER SPRAY GUN
TASER 405 (RELIEF VALVE) NOZZLE

Figure 55. Spare Parts in Tool Box (3).
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TASEER 4075

Figure 56, Spare Equipment
Chest.

PRESSURE GAGE

RELIEF VALVE
CYL!NDE??

2 b=

PUMP CYLINDER
CUT-OFF VALVES

TASEE® 4077

Figure 58. Contents of Spare
Equipment Chest (2).
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AGITATOR

SET SCREW
PADDLE

NUT /
\\% =2 ;.é"' r

S

NEOPRENE HOSE
ASSEMBLY (1/2"X 50')
TAS#R 1076

Figure 57. Contents of Spare
Equipment Chest (1).

HOSE SWIVELS
HOSE GASKETS

GATE (NEOPRENE)
VALVE
i il L 0
—
' pa— G =0
D — o) (o]
Kt & & &
HOSE
FITTINGS

HOSE CLAMPS

TASEER 4078

Figure 59. Contents of Spare
Equipment Chest (3).
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SPRAY GUN ASSEMBLIES

ILsm‘tocl

Figure 60. Contents of Spare Equipment Chest (4).

13. SIMPLE MAINTENANCE. a. Lubrication. Lubrication
points are shown in figure 61. The following instructions must
be carefully observed:

(1) Use high grade S.A.E. No. 30 motor oil. Keep
filled to level of petcock (approximately 5 quarts required).
Drainand renew oilat end of each 100 hours of pump operation.
When draining, remove inspection plate and wipe out bottom of
crankcase to clean out any sediment which may have collected.

(2) Grease agitator twice daily; use either calcium
base grease or water pump grease. These grease cups should
be turned up a little each time after use to force bleach out of
agitator bearings.

(3) Apply motor oilto roller chains twice daily. Do
notusegrease. Whenchainsgetdirty, remove and wash in gas-
oline, then oil thoroughly before replacing.

(4) Maindrive chaintightener. Disassemble and use
wheel bearing grease once per year. (See figure 62.) The main
drive chain idler is provided with sealed ball bearings. To lu-
bricate: Remove the sprocket and bolt assembly from the ma-
chine, take out the bolt, then drive one bushing out of the ball
bearings and pack with wheel bearing grease. (The bushing
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TASOW 319¢

TASE® 4055 | AN

Figure 62. Main Drive Figure 63. Agitator
Chain Idler. Chain Idler.
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should come out easily.)

(5) Agitator drive chain tightener. One turn on
grease cup twice daily. (See figure 63.)

(6) Pump clutch. Apply small amount of grease
twice daily (2 fittings).

(7) Universals. Use S.A.E. No. 140 gear oil. Ap-
ply occasionally, when lubricating chassis (8 fittings).

(8) Jackshaft. Hasgrease-packed ball bearings and
requires no attention.

(9) Disassemble all shut-offs daily and apply grease
toinside partstohelp protect against action of bleach material,

(10) Always grease threads on studs when reassem -

bling. Grease helps protect against corrosive action of bleach
material.

(11) Reliefvalve (not showninfigure 61). Oil plunger
and spring, twice daily.

b. Drainage. (See fig. 64.) All water must be drained
from the pump, relief valve, pipes, tank, and hose whenever
there isany likelihood of the temperature falling below the freez -
- ing point. Atemperature only a few degrees below freezing will

crack the block of an undrained pump. The apparatus should be
drained as follows:

(1) Open the bleach intake valve and the tank drain
valves.

(2) Let the pump run, pumping air only long enough
to force water out of the pump. (Notover 10seconds) This oper -
ationusually expels most of the water but can not be relied upon.
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(3) Remove the two drain
plugs from the bottom of the
left and right cylinders. (Fig
65)

(4) Remove the drain plug
irom the bottom of the pump
intake line. This plug is lo-
TAS®R3199 )  cated about one foot below the
Figure 65. Removal of Pump middle cylinder of the pump

Drain Plugs. and may be seen by looking
over the top of the gasoline
tank.

(5) Removethethree side cy-
linder heads. (Fig. 66)

Figure 66. Removal of Side
Cylinder Heads.




DECONTAMINATING APPARATUS, M3Al TM 3-221
13

rain
the

=

lug

Ep (8) Loosen the top cylinder

the ‘ heads. (Fig. 67)

mp Figure 67. Loosening Top
ing Cylinder Heads.

ine

(7) Lift the three upper valve
balls by inserting a finger
through the side cylinder head
openings. This will release
any liquid trapped above the
/ outlet valve balls. (Fig. 68)

" Figure 68. Lifting Upper
Balls with Finger.
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Figure 69. Lifting Balls on
Lower Left and Right
with Finger.

Lifting Lower

Figure T0.
Center Ball with Ball-Lifter.

CHEMICAL WARFARE SERVICE

(8) Liftthe leftand right valve
balls ofthe intake valve by in-
serting a finger through the
drains in the bottom of the
pump. (Fig. 69)

(9) Lift the middle intake
valve ball (lower center) by in-
serting the moistened vacuum
cup ball-lifter through the cen-
ter side cylinder head. (Fig.
70)
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(10) Remove the drain plug
at the bottom of the relief

valve. (Fig. 71) TASE 3184

Figure 71. Removing Drain
Plug from Relief Valve.

(11) Remove the drain plug
from the discharge pipe. (This
plug isnear and below the front
end of the spray tank and is
reached by crawling under the
truck. (Fig. 72)

Figure 72. Discharge Pipe
Drain Plug.
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(12) Open the tank return valve located on the upper
rear left side of the tank. (Fig. 40)

(13) Openthetwo discharge cut-off valves located at
the lower rear of the tank. (Fig. 40)

(14) Drain the two spray hose and guns by uncoiling
the hose and opening the spray gun valves.

(15) Open the injector valve. (This valve is the one
nearest the cab on the right side of the truck. Fig. 73.)

(18) Disconnect the short hose from the injector.

(L7) Check and tightly replace all drain plugs and
cylinder heads.

INJECTOR

) |
-TM' ﬁl
ey A

S, e

Figure 73. Injector Valve and Hose.
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’3 N i y
i TAS®E® 4058

Figure 74. Loosening Wing Nuts and Removing Cover Plate.

14, ADJUSTMENTS. a. Piston plunger rod packing. Each
packing nut should be tightened a little about every 100 hours
of operation. To tighten, remove the cover above the nuts, (fig.
74) insert a screwdriver inthe notches provided in the nuts, and
by prying, turn to right. (Fig. 75) When turned clear in, it will
be necessary to disassemble the pump and install new packing
rings - a third echelon task.

25 | : I TASEm® 4059

Figure 75. To Tighten - Insert Screwdriver
in Notches and Turn to Right.
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b. Agitator shaft packing. The packing nut on the end
of the agitator shaft must be kept tight enough to prevent play
and leakage. (Fig. 76)

%

_ L TASE® 3¢\ 4 Tasem Aocz |
Figure 76. Tightening Figure 77. Adjusting
Packing Nut. Regulating Nut.

C. Relief valve. To increase the operating pressure,
tighten the adjusting nut. To decrease the operating pressure,
loosen the adjusting nut. (Fig. 77)

d. Pump clutch. The clutch must not slip, or heating
and rapid wear will take place. To tighten, shove the clutch
handle forward until the clutch is half-way engaged., Pull out
the lock pin, insert a nail or wire to hold it in place, and turn
the collar clockwise. (Fig. 78) The collar is best turned with
a sharp instrument inserted in one of the holes in the clutch
collar. (Fig. 79)
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TASEE® 3194

Figure 78. Pump Clutch with Lock Pin Pulled
Out and Held in Place with Nail.

POINTED="
OBJEGT

2

SRS SUNHENE EEEL]

b TASEED 5195

Figure 79. Adjusting the Pump Clutch,
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Figure 80. Pump Chain
Tightener (Idler).

Figure 81. Agitator Chain
Tightener (Idler).

€. Chain tightener. (Fig. 80)

Too tight a chain causes rapid
wear. Too loose a chain will
climb the sprockets. Keepthe
chain adjusted at 1/2-inch to
l-inch slack, as illustrated.
(Fig. 82) Thechainsare tight-
ened by loosening the idler
sprocket, (fig. 81) moving it
forward, and tightening.
Sprockets must be kept in
proper alinement. Check with
a straight edge if teeth show
signs of wear on one side.

TIGHTBN CHAIN
BY SHIFTING
IDLER SPROCKET
IN THIS SLOT

TASEE 3179

Figure 82. View of
Chain Assembly.,
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15. REMOVAL AND RE-
PLACEMENT OF PARTS. a.
Plunger assembly. It is fre-
quently necessary to remove
the plunger assembly for
cleaning or replacement of
packing. This operation is
performed as follows:

(1) Remove the side cylinder
heads. (Fig. 83)

(2) Remove the bronze hex-
agonal nut on the end of the
plunger rod, using the special
socket wrench. (Fig. 84)

15

Figure 83, Pump with Side
Cylinder Heads Removed.

Figure 84. Removing Nut
from Plunger.
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(3) Remove the plunger packing (cup) assembly with
the plunger wrench by twisting it to the right and then withdraw-
ing it. (Fig. 86)

(4) Disassemble the plunger packing (cup) assembly.
(Figs. 86, 87, 88, 89)

TASED 3181

Figure 86. Disassembly of Plunger Packing (Cup)
Assembly (1).

72




DECONTAMINATING APPARATUS, M3Al T™ 3-221

™.  PACKING
w-  NUT
-rasmﬁ;el

Figure 87. Disassembly

of Plunger Packi
(Cup) Assembly (gi

P

Figure 89. Disassembly
of Plunger Packing
(Cup) Assembly (4).

T @& PACKING
| NUT

15

~ PLUNGER
'@ WASHER

Figure 88. Disassembly
of Plunger Packing
(Cup) Assembly (3).

Figure 80. Lubricating New
Cup with "Castor Dag."
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(5) Clean the porcelain cylinder walls, taking care
not to damage the porcelain. Clean off the accumulated hard
deposit of bleach at each end of the plunger stroke inthe cylin-
der. A new packing (cup) would suffer severe damage when
rubbing against such a deposit.

(6) Carefully clean and oil the cup nut.

(7) Install new plunger packing (cup) and assemble
reasonably tight. It is not necessary or desirable to assemble
too tightly.

(8) The new packing is stiff; therefore a small
amount of "castor dag," or light oil or grease, should be placed
onthe edge of the packing to make it easier to force into the cy-
linder. (Fig. 90)

(9) Putplunger assembly back into the cylinder, us-
ing the plunger wrench, pushing forward, and twisting to the
right.

(10) Replace the bronze hexagonal nut.

. (11) Replace the cylinder head, clamp, and nuts.

b. Valve assembly. Fromtimeto time it is necessary
to remove the valve balls and seats for replacement of worn
parts or for cleaning. This operation is performed as follows:

74
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(1) Remove both side and top
cylinder heads. (Fig. 91)

Figure 91. Removing Side
and Top Cylinder Heads

(2) Remove balls with special
tool. (Fig. 92)

Figure 92. Removing Valve
Balls
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(3) Insert shaft of valve seat
remover and attach the lower
nut just below the valve seat
to be lifted. (Fig. 93)

Figure 93, Attaching Nut to Bot -
tom of Valve Seat Remover

(4) Loosenthe valve by tight-

ening the upper nut on the valve
seat remover. (Fig. 94)

Figure 94. Loosening the
Lower Valve Seat
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(5) Lift the valve seat remover and seat. (Fig. 95)

! Figure 95. Lifting Tool and
Seat

¢. Cylinder. The porcelain-
lined cylinders may become
worn or damaged and require

replacement. Steps in disas-
sembling a cylinder are as
follows:

(1) Remove side cylinder
heads. (See figs. 66 and 83)

(2) Remove plunger as-
semblies. (Seefigs.84and 85)

(3) Disconnect the relief

“valve. (Fig. 97)

TO REMOVE == WASHER
VALVE — gt
SEAT

TIGHTEN
UPPERNUT,

ill.

(il

Figure 96. Valve Seat
. Remover

Figure 97. Disconnecting
the Relief Valve
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Figure 98. Disconnecting the
Intake (Suction) Pipe.

Figure 99. Disconnecting the
Injector Line.

CHEMICAL WARFARE SERVICE

(4) Disconnect the

intake
(suction) pipe. (Fig. 98)

(5) Disconnect the
line. (Fig. 99)

injector

(6) Remove eight (8) stud nuts
from side of pump, (Fig. 100)

(7) Remove pump head. (Fig.
101)

(8) Remove cylinders. (Fig.
102) Greatcare mustbe taken
when replacing gaskets. Nuts
must be carefully and evenly
tightened if gasket failure is to
be avoided.

. TAS®ER |29 |

Figure 100. Removing
Eight (8) Stud Nuts,
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TASMA-.\S

Figure 102. Removing a Cylinder,

79




TM 3-221 CHEMICAL WARFARE SERVICE
15

d. Relief valve. Inthecourse
of time bleach will cause con-
siderable corrosion to the
working parts of the relief
valve. This should be disas-
sembled, as here shown, parts
cleaned, and when necessary,
replaced. The operation is as ]
follows:

Figure 103. Loosening the

Adjusting Nut.

(1) Loosen the adjusting
nut. (Fig. 103)

(2) Remove the adjusting
nut. (Fig. 104)

Figure 104. Removing the
Adjusting Nut.

80
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(3) Remove four (4) stud
bolts. (Fig. 105)

Figure 105. Removing
Four (4) Stud Bolts. f

(4) Remove the spring
housing. (Fig. 1086)

Figure 106. Removing
Spring Housing.

530108 O - 43 - 6 81
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(5) Remove the upper spring
.seat. (Fig. 107)

Figure 107. Removing Upper
Spring Seat.

(6) Remove the spring. (Fig.
108)

Figure 108. Removing Spring.
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(7) Removethe stem and low-
er seat assembly. (Fig. 109)

(8) Remove the
(sleeve). (Fig. 110)

cylinder

83
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. :

Figure 109. Removing Stem
and Lower Seat Assembly.

| CYLINDER

TASES® 5155

Figure 110. Removing
Cylinder (Sleeve).




TM 3-221
15

TASEE® 3128

Figure 111. Loosening
the Valve.

TASE® 3169 |

Figure 112. Removing
the Valve.

CHEMICAL WARFARE SERVICE

(9) Loosen the valve.
Tk

(10) Remove the valve.
112)

(Fig.

(Fig.
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Figure 113. Removing Valve Spacer. i

(11) Remove the valve spacer. (Fig. 113)

(12) Attachthevalve and loosenthe washer. (Fig.114)

e

Figure 114. Attaching Valve and Loosening Washer.
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1

(1

Figure 115. Removing Steel Washer.

(13) Remove the steel washer. (Fig. 115) j
(14) Removethe hydraulic (neoprene) cup. (Fig. 116)

&

|4

1

:

TASERR 4080 5

Figure 116. Removing Hydraulic (Neoprene) Cup.
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(15) Apply "castor dag" (fig.
117) so that the unit will slip
easily into the cylinder. (Com-
ponents of the stem and seat
assembly must be carefully
reassembled after cleaning
and replacement of parts.)

Figure 117. Applying
"Castor Dag."

(16) Remove the valve seat,
J using the valve seat remover
v tool in the same manner as in
the removal of the pump valve

seat. (Fig. 118)

Figure 118. Removal
of Valve Seat.
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e. Injector. (See figure 119.)
The nozzle of the injector as-
sembly will eventually become
enlarged by the sand blast ef-
fect of suspensions being
forced through under high
pressure. Anozzleis replaced
as follows:

(I) Remove the clamp
holding the injector assembly
to the working platform. (Fig.

Tasem o e 08

Figure 119. Clamp Holding
Injector Assembly to
Working Platform.

(2) Raise the assembly.
(Fig. 120)

(3) Disconnect the inlet
body by using wrenches at the
points indicated by arrows in
figure 120,

S )

et 3 I '-_rf.fw SEE T8 7
Figure 120. Assembly Raised
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TASSER A1 t)

Figure 121. Loosening the Nozzle. i

L

(4) Loosen the nozzle from the inlet body with the
injector nozzle wrench. (Fig. 121)

(5) Remove and replace the nozzle. (Fig. 122)

iU

Figure 122. Removal of Nozzle.
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f. Agitator paddles: (1) General. Mixing paddles may
break 1fthey strike metallic objects such as lids of bleach cans,
foreign objects in the bleach supply, or occassionally crystallze
with use. Although extra mixing paddles are provided with each
apparatus, they are difficult to install. Normally the removal
and replacement of mixing paddles in the Bean apparatus is
third echelon maintenance. However, ifa chemical maintenance
company is not available the work can be performed by a skilled
mechanic.

(2) Replacement procedure. To replace agitator
paddles, the following steps must be taken:

(a) Loosen the agitator chain tightener.

(b) Remove the chain from the sprocket with-
out disconnecting the chain at the master link. If this is not
possible, then disconnect the chain at the master link.

(¢) Loosenthe small locking stud on the sprock-
et.

(d) Loosen the two studs on the sprocket that
form the locking clamp of the sprocket to the agitator shaft,

(e) Loosen the two collars located on each end
of the shaft within the tank.

() Loosen the front agitator paddle and slip it
back on the shaft.

(g) Slip the agitator shaft forward toward the

pump until the rear of the shaft clears the rear thrust bearing
housing by at least 4 inches.




hat

DECONTAMINATING APPARATUS, M3Al TM 3-221
15

(h) Loosenthe paddles on the agitator shaft and
slip them off the end of the shaft until the defective paddle has
beenreached. Remove this paddle in the same manner and re-
place it with a spare paddle from the spare equipment chest.

(i) Care should be taken not to lose the key out
of the forward end of the shaft that holds the sprocket to the
shaft.

(j) Whenreplacing the chainonthe sprocketcare
should be taken to insure that it is in proper alinement. This is
easily checked by use of a straight edge placed against the two
opposite sides of the chain,

g. Chains. (1) General. The agitator and pump drive
chains are of similar design. Loose chains should be tightened
as explained in paragraph 14 e. II possible a broken chain is
repaired by replacing the damaged link with a spare half-link,
but if the chain is severely worn or damaged, it must be re-
placed by a new chain.

(2) Removal and replacement of pump and agitator
chains. Thefollowing steps describe the removal and replace-
ment of the pump and agitator chains:

(a) Ifachainhasbrokena link during operation,
the chain will be thrown from its sprockets.

(b) If a chain is to be removed for cleaning or
to have its length adjusted it will be necessary to move the chain
idler (figures 62and 82) to its slack position, remove the master
(connecting) link (figures 128, 124, and 125) and lift the chain
from the pump.

91
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(c) The old chain should be thoroughly washed
in kerosene or gasoline, soaked in a pan of good grade engine
oil, and hung up to allow the excess oil to drain.

(d) When replacing the old chain, or installing

anew one, drape the slack of the chain over the pump or agitator
sprocket, taking careto avoid fouling it with dirt or grit. Move

(Sa

TASEE® 4085
Figure 123. Master (Connecting) Link Holding Chain Together.

2

- ) e

TAS®E® 4 08¢
Figure 124. Removing the Master (Connecting) Link.
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) the chain idler (figure 62) to its slack position if not already
done. Fasten a length of stiff wire to one end of the chain and
without removing the hood protecting the sprocket, slip the wire
beneath the sprocket and draw the chain after it. If thisproce-
dure fails it is necessary to remove the hood. Place the chain
onto the teeth of the sprocket, draw the two ends together and
¢ W fasten with the master (connecting) link (figure 123). To make
the fastening of the chain ends easier it is suggested that the
ends be wired together while inserting the master (connecting)
link.

(e) Adjustthechain idler to the proper tension.

8 || (See paragraph 14 e.)

(3) Attachment of half-links. (a) Clean the chain

as prescribed in the previous paragraph.

TASEERA092

Figure 125. Master (Connecting) Link Disassembled.
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(b) Remove the damaged link.

(c) Attachthehalf-link as shown in figures 126,
127,and 128. Take care to insert the pin in such a way that the

HALF - LINK

TAS®® 4087
Figure 126. Attaching a Half-Link (1).

PIN

Figure 127. Attaching a Half-Link (2).

94



DECONTAMINATING APPARATUS, M3Al TM 3-221
15 - 16

flattened part on the end comes in contact with the flat side of
| the hole in the half-link. Insert a cotter key in each end of the

pin and secure it by spreading its prongs.

(d) Oil the chain and replace on apparatus.

TASSRA Q34

Figure 128. Attaching a Half-Link (3).

16. TROUBLE - COMMON CAUSES OF PRESSURE DROP.
| a. General. It must not immediately be assumed that the nut
E;ntop of the relief valve needs tightening. After this nut is once
set for a given pressure the adjustment will not change. Also,
it must not be assumed that the engine is running too slowly,
though it must be running fast enough for normal pump capa-
city. Firstobserve the overflow from the relief valve back in-
to the tank. If an even flow of liquid is coming back into the
tank through the overflow pipe and the pressure is low, the
trouble is atthe valve in the relief valve--a worn valve or valve
seat, or dirt lodged between them.

b. Unevenflow of liquid into tank through overflow pipe.
If there is an uneven iflow of liquid coming back into the tank
through the overflow pipe, look for:
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(1) Worn plunger packing cup. Worn packing will
alsousually be indicated by water dripping from under the pump.

(2) Waorn or dirty pump valves. The balls and seats
may be worn and in need of replacement, or there may be dirt
lodged between the ball and seat. The spring between the valve
ball and the cylinder head may be missing.

¢. No overflow from relief valve into tank. If there is
no overflow irom the relief valve back into the tank it may be
assumed that the trouble is not in the relief valve, and the fol-
lowing should be checked:

(1) Look for leakage in the tank return valve. This
valve must be tightly closed when the pump is under pressure.

(2) Discharge nozzles may be worn, making the holes
too large for the pump capacity.

(3) Look for worn plunger packing cups--indicated
by dripping from under the pump.

(4) Cloggedbleach intake strainer--usually indica-
ted by pounding in the pump.

(5) Airleakinthe suctionline. The pipe connections
and hose must be airtight.

(6) Air lock--caused by running the pump without
water circulating. Release the air lock by opening the tank re-
turn valve, which will allow air to escape.

(7) Pump valves may be worn or dirty.

(8) Aworninjector nozzle will cause a serious drop
in pressure.
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(9) The bleach intake or discharge lines may be
clogged.

(10) The pressure gage may be so worn or damaged
that it does not indicate as high a pressure as actually exists.
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SECTION III
M3Al - "FRIEND"

Paragraph

Description. 17
Operation 18
Tools and spare parts 19
Simple maintenance 20
Adjustments 21
Removal and replacement of parts 22
Trouble - common causes of pressure drop 23

17. DESCRIPTION. a. General. The "Friend" M3Al appar-
atus has its own distinctive pump and automatic pressure con-
troller. It can be identified by means of a name-plate on the
top front side of the pump. (Fig. 189) It may also be identified
by the location of its valves. No valves are on the left side of

the apparatus, but four large gate valves and a pressure gage
are placed on the right side of the 400-gallon tank. (Fig. 129)

b. Pump assembly. The pump is a 4-cylinder high-
pressurg pump. Its principal parts are readily accessible.
Gears and bearings are completely enclosed and operate in a
bath of oil. The "Friend" pump differs from other M3A1l pump
designs inthat it consists essentially of opposed metal plungers
which are driven back and forth through cylinders lined with

packing rings.

c. Injector assembly. The injector, sometimes known
asthe tank filler, is a device used for speedy filling of the tank
with water from a pond or stream, and will lift water upwards
to 20 feet. Water coming from the pump is forced through the
injector body under high pressure from the injector feed line.
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| DISCHARGE MANIFOLD

TO PRESSURE CONTROLLER

é | \ e —

& J DISCHARGE i st > >

= VALVE BALL e

s B & VALVE CYLINDER CUP

g | SEAT PACKING GLAND
I‘ PLUNGER BOLT
o | PACKING
0 PLUNGER ADJUSTING
“ ‘ PACKING

5 BEARING

RINGS

DRAIN

34,

1

PACKING
NUT

Figure

BALL

& VALVE

SEAT
INTAKE VALVE LIFTER

INTAKE MANIFOLD
‘ TASSER 43|

1 Figure 135. Sectionalized View of Pump Cylinder and Valves.
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This high speed stream passing through the injector creates a
suction behind it, drawing water into the tank at the approximate
rate of 70gallons per minute when the truck engine is operating
at about three-fourths maximum speed.

d. Automatic pressure controller. (1) General. The
pressure controller is a device that maintains a desired max-
imum pressure in the discharge lines. When the discharge is
shut off the overflow valve automatically opens, thus permitting
the liquid to overflow under no pressure back into the tank. Liq-
uid enters the pressure controller from the discharge (pressure)
manifold of the pump (fig. 135) and passes through the discharge
check valve and out the discharge pipe to the spray guns (figs.
137and 138). Pressure is regulated by the degree of compres-
sion of the coiled spring which holds the piston of the controller
in position. Compression is adjusted by turning the pressure
adjusting nut.

(2) Operation. The automatic pressure controller
operates as follows: When the regulator is set at a specific
pressure (usually 400 pounds with spray guns open) and spray
guns are either partially or completely closed, dangerous pres-
sures would be attained but for the fact that such increased
pressure is sufficient to lift the piston in the controller against
the compression of the coiled spring. When the piston is lifted
the valve lifter comes in contact with the overflow valve ball,
raising it off its seat and permitting a free flow of surplus liq-
uid to pass out through the overflow valve and overflow pipe to
thetank. This permitsthe pump to idle, while at the same time
the check valve, having closed, holds 400 pounds pressure in
the sprayguns. The instant a spray gun is opened the overflow
valve closes and the check valve opens, thus maintaining a con-
stand pressure in the spray guns.
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Figure 136. Injector Assembly.
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Figure 137. Automatic Pressure Controller.
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Figure 138. Automatic Pressure Controller.
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e. Pumpclutch. The clutch is a plate-sleeve type, and
is operated by a lever on the side of the truck between the cab
and the pump housing. (Fig.129) Theclutchis engaged by shov-
ing the clutch lever toward the rear of the truck.

TASEER 4125 |

Figure 139. Pump Clutch Figure 140, Pump Clutch
and Housing. Lever.

f. Tank. The 400-gallon supply tank is constructed of
wood and held together by four metal hoop bands. These bands
are equipped with tighteners that may be adjusted with the aid
of a wrench. Tighteners are on both sides of the tank near the
I platform.

g. Agitator. The agitator consists of paddles attached
| to a rotating shaft within the tank. The shaft is connected to the
power take-off by a drive chain and sprockets, and is indepen-
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HOOP BAND TIGHTENER
{ : TAS®R 4150

Figure 141. The Tank. Figure 142,

Hoop Band
Tightener.

“~ AGITATO TANK DRAIN §#
e VALVE
OPENING

- - oo Y, Y TASEER 410C

Figure 143. Partial View of Agitator Shaft and Paddles.
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dent of the pump drive in order that the agitator may be turning
when the pump is at rest.

h. Valves. The manually-operated valves are found on
the right side and rear of the tank. The two discharge valves
at the rear of the tank are of the plug-cock shut-off type. All
others are gate valves. Valves should never be left half-way
open, but should be fully opened or closed. The blast of slurry
passing under pressure through a half-opened valve will cause
unevenwear of valve parts. Furthermore, valves should always
be opened or closed in the sequence given in the operating in-
structions.

: d; . * o

VLS

TASESER 4103

Figure 144. Valves on Side of Truck.
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s = DISCHARGE ———" ~ i
Pl CUT-OFF VALVES . — %] =]

K|
Figure 14b. Valves at Rear of Truck.
1. Washing gun. The washing gunisprovided for clean-
ing, and is especially suitable for cleaning the inside of the tank.
J. Spray guns. The spraygunshowninfigure 149 is the
mostcommontype provided with the "Friend" apparatus. How-
ever, some apparatus have been provided with spray guns equip-
ped with Bordeaux type nozzles. ¢
G
6
TASER 4101

Figure 146. Washing Gun.
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Figure 147. Exploded View of Washing Gun.

W

TASEE® A\0|
Figure 148. Spray Gun.
GAP FRICTION BODY BRASS WASHER
DISK TUBE
TIP HEAD PAGKING NUT
VALVE
SHAFT N/ ZPACKING 1}
CAP GROSS PIN /& SCREW ¢ RING
GASKET ASSEMBLY HANDLE ___|
WHIRLPLATE HOSE GASKET ASSEMBLY . -

Figure 149. Exploded View of Spray Gun.
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18. OPERATION. a. Loading water. (1) Priming. The
arrows infigure 150 indicate the flow of water when priming the
pump inthe course of filling from a stream. The pump is primed
as follows:

(a) Close the bleach intake, discharge cut-off,
injector, and injector discharge valves.

(b) Openthe water intake and tank return valves.

(c) Submerge the intake hose strainer in the
water supply.

(d) Start the pump by shoving the clutch lever.

(e) Set the truck throttle about three-fourths

open. The pump should soon prime, which will be indicated by
water discharging into the tank through the overflow line.

(2) Priming (alternate method). The following fill-
ing method may be employed when the tank contains enough water
to cover the strainers.

(a) Close the water intake, discharge cut-off,
injector, and injector discharge valves,

(b) Openthe bleach intake and tank returnvalves.

(9_) Submerge the strainer assembly into the
water inside the tank.

(d) Start the pump, setting throttle about three-
fourths open. When water discharges at full flow into the tank
from the return line, the pump is primed.

(3) Filling with injector tank filler. (Fig. 151) As

soon as the pump is primed:
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(g._) Close the tank return valve and make cer-
tain that the water intake valve is open.

(b) Whenthe pressure reaches 400 pounds, open
the injector and the injector discharge valves. The injector
should then be working and filling the tank at approximately 70
gallons per minute.

b. Pumping water without filling tank. It may sometimes
be desirable to pump water direct from a stream without first
filling the tank. This procedure may be adopted when washing
contaminated vehicles, and is carried out as follows: With the
pump primed as described in paragraph 18 a, close thetank re- §
turn valve, open the discharge cut-off val?fes, and control the |§
flow of water with the spray gun valves.

¢. Loading bleach. See paragraph 6 c.

d. Spraying. (Important). Start the tank agitator while
the pump clutch is disengaged. Do not start the pump until af-
ter the bleach suspension in the tank is thoroughly mixed. The
following procedure is tobe used after the bleach and water are
thoroughly mixed (see figure 152):

(1) Lowerthe intake strainers into the liquid in the
tank. These strainers must be submerged in the liquid but not
lowered to the bottom of the tank until the level of the liquid
gets near the bottom.

(2) Start the pump.

(3) Open the'bleach intake and tank return valves.

(4) Close all other valves.
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Figure 152,

Arrangement of Valves and Flow of Liquid When Spraying.
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(5) Set the truck throttle three-fourths open.

(8) As soon as the pump primes, close the tank re-
turn valve.

(7) Whenthe pressure reaches 400 pounds, open the
discharge cut-off valves and then the spray gun valves and spray
as required.

19. TOOLS AND SPARE PARTS. a. Repair kit. The re-
pair kit is installed on the left side of the truck beneath the for-
ward end of the platform. It is similar to that shown in figure
48, and contains a tool box, shovels, and brooms.

b. Tool box. Tools and small replacement parts nec-
essary for second echelon maintenance are carried in the tool
box. (See figures 1563-157.)

c. Spare equipment chest. Other spare parts are kept
in the spare equipment chest. (See figures 1568, 159, and 160.)

TASEER <102

Figure 153. Tool Box.
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8" COMBINATION PLIERS E
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oy ny

/l |

/ BALLPEENT 10" PIPE l HOSE SPANNER

HAMMER WRENCH WRENCH
SCREW 14" PIPE 10" ADJUSTABLE
DRIVER WRENCH ANGLE WRENCH
TASEE 4099

Figure 1504, Common Tools in Tool Box.

ASSORTED

PLUNGER PacKING COTTER PINS |
ALEMITE PULLER SCREW =
GREASE GUN E
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.| PACKING V
f' RAMMER —» . HAND
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o «+ REMOVING
WRENCH FOR 3/8 WRENCH FOR 5/16 JACKSHAFT

SET SCREWS, HEX. ~SET SCREWS,HEX. gapilice
TASEER 4107

Figure 155, Other Tools in Tool Box.
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JET FOR TANK VALVE LIFTER PUMP DRIVE CHAIN
FILLER STEM PACKING (DOUBLE)
CROSS PIN FOR VALVE SEAT FOR PUMP
GUN VALVE INTAKE OR DISCHARGE VALVE
VALVE TIP FOR \EALVE SEAT FOR CONTROLLER

O C
Al o e

e AGITATOR DRIVE CHAIN (SINGLE)
VALVE BALL, |-1/4, CHROME PLATED i

VALVE BALL, I-1/4", FOR PUMP
INTAKE, DISCHARGE, OR CON- ngvgo"TROLLEé ity s

TROLLER CHECK VALVE

TAS®ER 4109

Figure 156. Spare Tools in Tool Box (1).
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eAIEJé%%SKET 'SSS;E:L,NG WIPER PACK- CYLINDER CHEVRON"C"

TAS®ER 4108 GASKET _ INGRING(I)  PACKING RING (6)

Figure 157, Spare Tools in Tool Box (2).
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HOSE TRANSFER AGITATOR

FITTING PADDLE
ASSEMBLIES
HOSE CLAMP
AS?EMBLIES
LA &
° ;
o EL
o : ;
HOSE HOSE
GASKETS SWIVEL
COUPLINGS
TASEE® 4098 TASEs® A0S7
Figure 158. Spare Figure 188. Contents of Spare
Equipment Chest. Equipment Chest (1).
COCK WITH LEVER GATE
HANDLE - \VALVE, 3/4"
¥ DISCHARGE W
HOSE
ﬁ l :S PRAY GUNS {
.—r===:;— ',a-gi-
GATE
PRESSURE GAGE VALVE, |i,2"
TASSER 4104

Figure 160. Contents of Spare Equipment Chest (2),
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20. SIMPLE MAINTENANCE. a. Lubrication. The follow-
i ing instructions must be carefully observed:

(1) Pump. Keepthepumpgear case (fig. 134) filled
toabove the oil level petcock (fig. 161) with S.A.E. No. 90 light
gear oil or S.A.E. No. 50 motor oil. The gear case has a cap-
| acity of 1 gallon. Check the oil daily and change it whenever it
shows signs of dirt, regardless of how few hours the pump has

=

gn

TASSER 41235

Figure 161. Oil Level Figure 162. Grease
Petcock. Fittings (1).

run. Normally the oil is changed every 200 to 300 hours of op-
eration. A gear oil may look good and not feel gritty, and yet
be unfit for further service. Whenchanging oilthe change should
be made immediately after the pump has been running and while
the oilis warm. Flush the gear case with flushing oil or light-
! Dbodied motor oil to remove sludge and dirt accumulations. Drain
thoroughly and refill with fresh oil.

(2) Grease fittings. Use a solidified oil lubricant,
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smooth lime soap, or a metallic-soap grease.. [ubricate each
grease fitting, using only the grease gun furnished with the ap-
paratus.

(a) Plungers. (Four fittings. Fig. 162) Lubri-
cate moderately about once each hour. A "shot" or two of grease
is enough. A moderate amount of grease at frequent intervals
is of prime importance. Excessive lubrication of the plunger
will tend to cause the valves to stick. Use only the special
grease gun furnished with the apparatus. A high-pressure gun
may cause damage.

TASﬂ'mz.z
Figure 163. Grease Figure 164. Grease
Fittings (2). Fittings (3).

(b) Crankpinbearings. (Twofittings. Fig. 162)
Lubricate after each 4 hours of operation.

(c) Pressurecontroller. (Onefitting. Fig. 163)
Lubricate sparmgly - a "shot" or two of grease after each 10
hours of operation.
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ra This
g A

TASEs® 4118 TASESR 4119
Figure 165. Grease Figure 166. Grease
Fittings (4). Fittings (5).

(d) Pillow blocks. (Four fittings. Figs. 164,
165,and 167) Lubricate thoroughly after each 300 hours of op-
eration,

(e) Chain idler sprockets. (Two fittings. Fig.
166) Lubricate after each 30 hours of operation.

UNIVERSAL JOINT GREASE
FITTINGS - ;
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() Pump clutch. Lubricate the clutch hub and
clutch shifter collar after each 10 hours of operation.

(g) Tank agitator shaft bearings. (Two fittings.
Figs. 168 and 169) Lubricate thoroughly after each 300 hours
of operation.

(h) Truck power take-off shaft universal joints.
(Two fittings. Fig. 187) Lubricate thoroughly after each 300
hours of operation.

(1) Roller chains. (Figs. 164 and 168) Lubri-
cate after each 10 hours of operation with S.A.E. No. 20 light
motor oil. When chains become dirty they should be removed,
washed in kerosene or gasoline, dried, dipped in motor oil, and
replaced.

BEARING GREASE

FITTING
(FRONT)
M TASEER 4\\ ¢
Figure 168. Grease Figure 169, Grease
Fittings (7). Fittings (8).
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b. Drainage. Immediately following use, all slurry must
be drained from the tank and 100 gallons of fresh water circu-
lated through the pump. Itis extremely important that all water
be drained from the pump, pressure controller, pipes, tank, and
hose whenever there is likelihood of the temperature falling be-
low the ireezing point. A freezing temperature will crack the
block of an undrained pump. The apparatus should be drained
as follows:

(1) Open the bleach intake valve.

(2) Open the tank drain (fig. 145), and tank return
valve.

(3) Runthe pump only long enough to force out water.
(Not longer than 10 seconds). This operationusually expels most
of the water but cannot be relied upon for complete drainage.

TASGR A4\ - 2

TASEER 4 153

Figure 170. Removal of Figure 171. Raising
Eight (8) Pump Valve Upper Valve Ball
Body Drain Plugs. with Nail,
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(4) Remove eight (8) hexagonal head drain plugs from
the pump valve bodies (upper and lower). (Fig. 170)

(5) Raise the upper valve balls by inserting a nail
or wire through the drain plug openings. Care must be taken
not to injure the balls. (Fig. 171)

(6) Remove a 2-1/2-inch drain plug located in the
intake manifold under the right front of the pump (fig. 172) and
a similar one under the left rear of the pump. (Fig. 173) (Two
small drainplugs are also found on the under side of the intake
manifold, but these need not be removed inasmuch as the remov-
al of the two larger ones accomplishes the purpose better.)

Figure 172. Right Front Figure 173. Left Rear Intake
Intake Manifold Drain. Manifold Drain Plug.
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(7) Raise the lower valve balls
by pushing up onthe lifters found
under each ball. (Fig. 174)
Figure 174, Lifting Lower
Valve Balls.

(8) Remove the hexagonal head
drain plug from the pressure

controller. (Fig. 175) TASO 4127

Figure 175. Removing
Pressure Controller
Drain Plug.
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(9) Remove the 1l-inch drain

plug at the lowest point of the
overflow line. (Fig. 176)

Figure 176. Removing
Overflow Drain Plug.

-
TASeA'3\| mediately beneath the air cham-
ber. (Fig. 177)

™8 (10) Remove a 38/4-inch drain
"‘ plug intheair chamber line im-

Figure 177. Air Chamber

Drain Plug,
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(11) Remove a 3/4-inch drain
plug in the discharge line close
to the frame at the right front
end of the tank. (Fig. 178)

(12) Removea l-inchdrainplug
in the end of the pump intake
line. (Fig. 179)

(13) Removeal-1/2-inchdrain
plug in the end of the injector
filler lines. Thisiscloseto the
frame and in back of the injector
filler. (Fig. 179)

20

Figure 178. Removing
Drain Plug in
Discharge Line.

TASEER A\4 1

Figure 179. Pump Intake
and Injector Filler Line
Drain Plugs.
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(14) Open the four large gate valves found near the
pressure gage on the outside of the tank and the small valve in
the tank returnline. The latter is under the hood near the right
front end of the tank. (Fig. 144)

(15) Openthe twodischarge cut-off valves located at
the lower rear of the tank. (Fig. 145)

(16) Drainthetwo spray hose and guns by uncoiling
the hose and opening the spray gun valves.

(17) Check and tightly replace all drain plugs.

2l. ADJUSTMENTS. a. Plunger packing. After proper in-
itial adjustment, packing requires no further adjustment during
its normal life. Packing adjustment is made by turning the ad-
Justing screw clockwise (fig. 180), which moves the packing
gland into the pump cylinder and compresses the packing. The
screw should be turned only enough to bring the packing gland

v

TASEE® 4\ 54
Figure 180. Adjusting Figure 181. Tightening
Pressure Packing Packing Box Adjusting
Screw. 139 Nuts.
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firmly against the packing - just enough to prevent end move-
ment of the packing - after which it is given a final half-turn
clockwise. Thistype of packing requiresa relatively light gland
pressure to function properly. At all times a film of water
should be seen where the plunger enters the cylinder; and until
this slight cozing becomes a trickle, repacking should not be re-
quired. Over-tightening shortens the life of this type of pack-
ing and plunger and wastes power. (NOTE: In an emergency,
when the pump cannot be shut down for repacking and it leaks
excessively, temporary results canbe obtained by further tight-
ening the plunger packing a half-turn at a time.)

b. Agitator shaft packing box. The agitator shaft pack-
ing box is located at the front end of the tank. It is bronze-bushed
to form a bearing for that end of the shaft, the opposite end be-
ing held by a bronze bearing. Leakage from the packing box is
stopped by tightening the stud nuts (fig. 181) which forces the
gland into the box, compressing the five rings of packing. (When
replacing packing, make certain that three rings of packing are
placed in the bottom of the box first, then the ground and drill-

ed steel lanterngrease ring, two more packing rings, and final-
ly thegland.) When making an adjustment, tighten the adjusting
nut only enough to prevent leakage, as further tightening will
materially shorten the life of the packing due to excessive wear.
Lubrication daily or after each 10 hours of operation will pro-
long the life of the packing as well as lubricate the bronze bush-

ing.

c. Automatic pressure controller. Before making any
adjustmgnt tothe pressure controller make certain that the pump
is operating freely and that all cylinders are working at their
full capacity, unobstructed by clogged or inactive valves. In
crease the pressure by turning the adjusting nut (fig. 182) clock-
wise. To decrease pressure, turn the adjusting nut counter-
clockwise. Adjustmentsare made with the spray guns shut off.
It may be necessary to place a second wrench on the flattened
lower end of the piston rod to prevent it from turning while the
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adjustment is being made. If the pressure drops when a spray
gun or washing gun is opened wide, it may indicate that the gun
tip has too large a hole in it, that all pump valves may not be
functioning properly, that the throttle may nét be advanced suf-
ficiently, or perhaps that the overflow valve may be leaking be-
cause of a faulty seat. The last may be checked by observing
the overflow discharge. If the size of the orifice in the spray
gun is correct for the capacity of the pump, a small stream
should be coming through the overflow with the spray gun wide
open.

Figure 182. Adjusting Pressure Controller.

d. Pump clutch. To tighten the clutch, lift the metal
tongue out of the slot and revolve the slotted adjusting ring
clockwise. (Fig. 183) Ordinarily turning the ring one notch to
the right will be sufficient. The metal tongue must drop all the
way into the slot in order to lock the adjustment. Too tight an
adjustment will strain all parts of the clutch; too loose an ad-
justment will permit slipping and heating of the clutch. Adjust
the clutch only tight enough so that it will not slip under a load.
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Figure 183. Adjusting the Clutch.

e. Idler sprockets and chain drives. Too tight a chain

causes rapid wear while too loose a chain will climb the sprock-
ets. Keep the chains adjusted tight enough to prevent them
from slapping against the metal guards. Chains are tightened
. by loosening the idler sprocket adjusting nut (fig. 184), moving
it forward, and retightening. Sprockets must be kept in proper

Figure 184, Agitator Chain Tightener,
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alinement. Periodically remove the chain guard and examine
thechain. Check with a straight edge if the teeth show signs of
wear on one side. When the chain becomes worn and all slack
has been taken up, it may be shortened by removing a link and
replacing with a half-link.

22. REMOVAL AND REPLACEMENT OF PARTS. a. Dis-
mantling and reassembly ofa cylinder. (1) Dismantling. Loos-
enthe packing adjusting screw (fig. 180) and remove the screws
holding the cylinder cup. (Fig. 185) The cylinder cup and gland
may then be removed. (Fig. 186) Next, rotate the pump drive

Figure 185. Removing Figure 186. Removing
Cylinder Cup Screws. Gland.

until the plunger tube bolt head is outside the cylinder. Then
remove the plunger bolt, cap, and plunger tube. (These parts
are shown in figure 135.) Do not use a wrench or hammer on
the plunger tube as any damage to the end of the tube will pre-
vent proper sealing upon reassembly. Damage to the side wall
of the tube will cause rapid wear of packing.
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(2) Cleaning. Thoroughcleaning of all parts is es-
sential as grit may cause the plungers to score. Scrape and
wash the grease ring (showninfigure 187) and cylinder. Clean
the ends of the plunger tube, the mating surfaces on the yoke
and plunger cap, and the underside of the plunger tube bolt. If
the plunger tube is badly worn it should probably be replaced,
~as new packing will not give satisfactory service with a worn
tube.

(3) Plunger replacement. Put white lead or pipe
joint compound onthe tube ends and mating surfaces of the plun-
ger cap and on the underside of the plunger tube bolt head when
replacing a plunger. Thisisimportant, as it prevents the pos-
sibility of leakage through the inside of the plunger tube.

(4) Repacking. The packing and bearing rings must

be installed in the sequence shown in figure 187. Oil the out-
side of the plunger tube and dip each packing and bearing ring
in oil before installing, Make certain that the grease ring is
installed in proper relation to the packing, and, when inserting
the chevron type rings, insure that the edges are not damaged.
Itisnot necessary to replace the bearing rings when repacking
pump plungers unless they show excessive wear. Ordinarily
these bearing rings will serve for about three sets.of packing.
(The bearing rings serveas a bearing for the plungers and have
no function as packing.)

(6) Reassembly of the cylinder. It is advisable to
use a new cylinder cup gasket when reassembling a cylinder
inasmuch as the used one may not withstand the pressure. Un-
screw the adjusting screw in the cap so that the gland will go

-
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back inside the cap. With the cylinder cap screws in the cup,
place the gasket over them and, with the gland inside the cup,
place the assembly over the plunger, making certain that the
gland enters the packing box. Tighten cup screws into cylinder
flanges, drawing each one snug. Finish the tightening by giv-
ing each screw a partial turn at a time to bring uniform pres-
sure on the gasket. If this is not done the gasket will blow out.

b. Pump valve assembly. Pump valve assemblies may
be removed by loosening the bolts holding the manifold to the
pump (fig. 188), prying up the manifold and slipping out the valve

Figure 188. Loosening Discharge Manifold Bolts
Prior to Removal of Valve Cage.
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assembly. (Fig.189) When the
valve cage is replaced it must
be right side up, with the seat
under the cage. (Fig. 190)

3 DY

Figure 189. Removal
of Valve Cage,

e

i

5 [ e—

Make certain that the valve gas-
ket surfaces are clean, smooth,
and carefully placed.

Figure 190. Pump Valve
Assembly.



One gasket is placed between the
seatand the valve cage (fig. 190),
one next to the manifold (fig.
191),

and another next to the pump.
(Fig. 192) Thevalve seat, cage,
and gaskets are placed centrally
over the valve parts.

DECONTAMINATING APPARATUS, M3Al
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Figure 191, Valve Gasket
Next to Manifold.

Figure 192, Valve Gasket
Next to Pump.

TM 3-221




TM 3-221 CHEMICAL WARFARE SERVICE
22

¢. Dismantling and reassembly of automatic pressure

controller.

(1) Pressurecontroller valves. Both the check valve
and the overflow valve are made accessible by the removal of
the six (6) controller cap screws and the valve cover., (Fig. 193)
The valve balls can be removed for valve seat inspection by in-
serting a nail or wire in the side of the valve cage and raising

TAS‘H‘l.**_l'-“)‘
Figure 193, Removal of Pres- Figure 194. Controller
sure Controller Cap Screws Valve Balls

the balls to a point where they can be picked up by the fingers.
(Fig. 194) Care should be taken not to damage the balls. The
checkvalve ball is stainless steel while the overflow valve ball
is chromium-plated to give it greater hardness and make it
more resistant to the excessive wear and grooving which devel -
ops inthe overflow valve only. The overflow valve may be dis-
tinguished from the check valve ball by its high lustrous sheen.
When cleaning, however, clean and replace one ball before re-
moving the other, and thus eliminate the risk of confusing the
balls.
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(2) Valve cage assembly. Toremovethevalve cage
assembly, unscrew the two (2) hexagonal valve stud nuts (fig.
195) and lift the valve cage over the studs. When replacing
these parts make certain that all gasket surfaces are clean and
that gaskets are not damaged. It is a good practice to use new
gaskets when possible. Any difficulty experienced in removing

TASEE® 41371 §

Figure 196, Removing
Controller Valve Seat,

Figure 195. Removal
of Valve Cage Assembly.

avalve seat from a valve cage may be overcome by driving the
seat out with a block of wood or hammer handle placed firmly
against the seated valve ballto protect it from injury. The valve
cage is supported by its outer edges, leaving room beneath the
cage for the valve seat to free itself upon being struck. (Fig.
196)
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- -msm'fn'.q
Figure 197, Controller Valve Cage and Seat.

(3) Removing controller valve seat. When control-
ler piston packing needs replacement the piston rod assembly
must be taken apart. The first step is to remove the four (4)
packing box cap screws (fig. 198), which will permit the remov-
al of the complete piston rod assembly. (Fig.199) Removalof

B~ TASEER 416 4
Figure 198. Loosening Con- Figure 199. Removal
troller Packing Box Screws. of Piston Rod Assembly.
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the piston rod nut and lock nut (fig. 200) will permit the remov-
| al of the piston. (Fig. 201) When packing rings are replaced
| theymust be installed with the grooved side towards the spring,
care being taken that the packing retainers are in the proper
place tofit the shape of the packing. In replacing the piston rod

Figure 201, Removal of Controller Piston.
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packing, the piston rod is first withdrawn from the packing box
(fig. 203) and then the packing withdrawn from the packing box
(fig. 204). When new packing is installed the grooved side is
placed into the packing box. (The piston rod packing (fig. 208)
must not be confused with the piston packing. Fig. 202.) To re-
assemble, and with new piston rod packing having been placed
inthe box, put the piston rod up through the box, replace the pis-
ton, and tighten the lock nuts evenly and securely. Do not attempt
toinstall packing from the lower end of the piston rod. Its dia-
meter is too great and its threads will injure the packing.

(8" & 0 kel e v

TAS®ER 4 1G7

Figure 203. Controller Piston Rod Withdrawn from Box.
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Figure 204. Removal Figure 205. Piston
of Piston Rod Packing. Rod Packing.

J TASEE® 4\ 5

Figure 206. Disconnecting the Injector Assembly.
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d. Injector assembly. To remove and replace the in-
Jector jet (nozzle) it is necessary to remove the entire injector
assembly from the truck. The assembly is removed as follows:

(1) Uncouplethethree (3) unions indicated in fugure
208.

(2) Remove the two (2) bolts beneath the platform

2

: TASEE® < 1
Figure 207. Removal of Injector Platform Bolts.

Figure 208. Loosening Injector Jet.
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Figure 209. Removal of Injector Jet.
which hold the ass=mbly in place,

(8) The injector jet may then be removed from the
assembly., (Figs. 208 and 209)

e. Agitator paddles, Agitator paddles may break oc-

casionally upon striking foreign objects in the bleach and will

R e e ki TAS®E® 4140

Figure 210. Replacing an Agitator Paddle.
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require replacement in a manner indicated in figure 210.

f. Chains. See paragraph 34 g.

23. TROUBLE - COMMON CAUSES OF PRESSURE DROP.

a. Starting pump. Thepumpis self-priming. If it fails
to prime within 10 seconds the trouble is probably due to one
or more of the following causes:

(1) Sticking of the discharge or intake valve balls
to the valve seats, or grit or dirt between the. valve balls and
seats. Remedy this by raising the suction valve balls off their
seats with the valve ball lifters. If this does not correct the

trouble, remove the valve assemblies and clean and replace.
(2) Air leak in the intake manifold or line.

(3) The pump may be air-bound. Remedy this by
opening the tank returnvalve in order to flush the pump. Oper-
ate the pump until the liquid discharges through the overflow
pipe into the tank. Then close the valve.

(4) Airleakthroughthe valve lifters under the suc-
tion valves. Correct this by tightening the packing nut or re-
placing the packing if necessary.

b. Low pressure. Low pressuremay be caused by any
of the following:

(1) Improperly adjusted pressure controller.

(2) Badly wornvalve balls or seats in either or both
the pump or pressure controller.

(3) Grit or dirt between the valve balls and seat in
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either or both the pump or pressure controller.
(4) Intake valves sticking.
(5) Air leak in the intake line.
(6) Clogged strainers.

(7) Too large a discharge orifice in the spray or
washing guns.

(8) Insufficient speed developed by the truck engine.
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SECTION IV
M3Al - "MYERS"
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Trouble - common causes of pressure drop .. ... 30

24. DESCRIPTION. a, General. The "Myers" type appar-
atus employs its own distinctive pump and valve assembly. It
can be identified by the valves, which are located on the left side
of the pump housing. (Fig. 211) No other type of M3Al appar-
atus has valves on the left side. The name-plate is also prom-
inently displayed on the right side of the pump. (Fig. 214)

b, Pump assembly. The power end of the pump con-
sists of a one-piece casting which forms the base of the pump
and houses the gears, pinions, connecting links, crossheads,
and bearings, and also forms the oil reservoir. (Fig.214) The
gear case lid is so located that it may be removed for inspec-
tion and servicing of the power end without removing the oil.
Porcelain-lined steel cylinders with tapered joints are easily
removed for inspection or replacement. The tapered stainless
steel valve seats are forced into place, eliminating gaskets and
preventing leakage. All parts, including plungers, are readily
accessible for servicing. '

c. Injector assembly. The injector is used for rapid
filling from a pond or stream. Priming is not necessary when
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Figure 214, Oblique Right-Side View of Pump Assembly.
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TASED 4309

Figure 218, Cross Section of Pump.

there is enough water inthe tank to cover the strainers. Other-
wise, the pump must be primed. Water may be lifted upwards
to 20 feet by use of the injector.

d. Pressure regulator and unloading valve. The pur-
pose of this valve is to keep automatically the pump at proper
pressure. Italsoactsas a "safety," taking care of excess pump
capacity, While under pressure, liquid comes from the pump
tothe relief valve through an opening on one side, passes under
the hydraulic plunger assembly, and on out to the discharge hose
and spray guns. The tension of the spring of the pressure re-
gulator controls the operating pressure (usually 400 pounds).
If the pressure rises above this setting, it overcomes the spring
tension and forces the plunger upward, thus raising the valve.
This permits the excess pressure (liquid) to escape through the
opening at the bottom of the regulator, through the overflow pipe,
and back into the tank.
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Figure 221, Injector Assembly.

e. Pump clutch. The pump clutch is mounted between
the pump and the tank, and is operated by a handle placed to the
left of the pump and just above the working platform. It is a flat
disk-type and easily adjusted.

f. Tank. The tank is held together by four metal hoop
bands. Four tighteners are provided on each side of the tank
for adjusting the hoop bands.

g. Agitator. The agitator is connected direétly to the
power take-off by a roller chain and sprockets. The agitator
drive is independent of the pump drive because there are many
times the agitator must be kept running when it would be unnec-
essary and undesirable to operate the pump.

h. Valves. Valves are located at the left of the pump
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SPRING o
RETAINING TU

Figure 222, Pressure Regulator and Unloading Valve,
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Figure 224, Pump Clutch. Figure 225, Pump
Cluteh Lever.

TASEE® 41759
Figure 226. The Tank
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Figure 227, Hoop
Band Tightener.
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TASEER 4266

Figure 228. Partial View of Agitator Snaft and Paddles.

(fig. 217) and at the rear of the tank (fig. 212). It is important
that valves be opened and closed strictly in the order given in
the operating instructions. They must be entirely opened or
closed because a blast of slurry passing under pressure through
a half-opened valve will cause uneven wear of the valve parts.
The water intake, bleach intake, and tank intake valves are gate
valves, while others are the free-ball cut-off type which may
require cleaning or replacement at times.

i. Washing gun. The washing gun is provided for clean-
ing the apparatus and is designed especially for cleaning the in-
side of the tank.

J. Spray guns. Spray guns are provided with Bordeaux
type nozzles, and may be taken apart for cleaning and replace-
ment of parts.
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COUPLING VALVE
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TASOER45(7

Figure 229. Washing Gun.
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25. OPERATION. a. Loading water by priming pump with
water in tank, This method can be used when there is enough
water in the tank to prime the pump. Care mustbetakento in-
sure that the water in the tank covers the strainers on the end
of the bleach intake pipe inside the tank., Then insert the strain-
er of the intake hose in a pond or stream. The remaining pro-
cedure is as follows:

(1) Openthebleach intake valve and the tank return
valve,

(2) Close the water intake valve and the injector
valve.

(3) Start the engine and engage the pump clutch.
Next allow the pump to operate until it is primed and pumping
water. The pump will prime quickest at low speed; therefore,
idle the engine to reduce the pump speed just long enough to
prime the pump. By listening tothe valves it can be determined
when water is being pumped. Whenthere isnowater in the pump
the valves make very little sound. As soon as the pump starts
discharging water, however, there will be a noticeable increase
in the valve sound.

(4). Whenthe pump is primed, open the water intake
valve and close the bleach intake valve. Allow the pump to oper-
ateuntilair is pumped out of the hose and the pump is pumping
water, as indicated by sound of the pump valves.

(5) Close the tank return valve and the pressure
should rise to 400 pounds, if the pump is primed.
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(6) Openthe injector valve and the pressure should
not drop below 250 pounds. If it drops to O pounds the pump is
not primed. Check for air leaks in pump and intake hose. Drain
plugs, valve caps, cylinder caps, and insure that all hose con-
nectionsareairtight. After everything has been checked, start
all over again from the first step. In no case should the pump
be operated dry longer than 10 seconds.

(7) Ifthepressure does stay above 250 pounds, open
the bleach intake valve. Water will be discharged into the tank
through the strainers on the end of the bleach intake pipe as it
isdrawnthrough the strainer at the water intake hose from the
pond or stream.

(8) Assoonasthe tank is filled, close the water in-
take valve and the injector valve. Be sure the tank return valve
remains closed. Then stop the pump. The intake hose can be
disconnected from the injector. Make certain that the bleach
intake valve is open so that the pump may take the liquid out of
the tank when ready.

b. Loading water by using bucket of water to prime

pump.

. (1) Placethe strainer of the intake hose into a buck-
et containing at least 5 gallons of water.

(2) Open the water intake valve and the tank return

(38) Closethebleach intake valve and injector valve.
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(4) Startthe engine and engage the pump clutch. Op-
erate the pump at slow speed by throttling down the engine.

(5) When the water lowers in the bucket to a point
near the top of the strainer, quickly transfer the strainer from
the bucket to the pond or stream.

(6) Continue to operate at slow speed until certain
that the pump is thoroughly primed; then open the throttle and
allow the pump to run at normal speed. An increased sound in
the valves will indicate that the pump is discharging water.

(7) Close the tank return valve and the pressure
should rise to 400 pounds, if the pump is primed.

(8) Openthe injector valve and the pressure should
not drop below 250 pounds. If the pressure drops to O pounds
the pump is not primed. Do not operate dry for more than 10
seconds. Check the pump and intake hose for leaks. The drain
plugs, valve caps, and cylinder caps on the pump, and all hose
connections, must be airtight. When everything has been check-
ed, start all over again from the first step.

(9) Ifthepressure stays above 250 pounds, open the
bleach intake valve and water will be discharged into the tank
through the bleach intake pipe and strainers.

(10) As soon as the tank has been filled, close the
water intake valve and the injector valve, The tank return valve
remains closed. Stopthe pump and the intake hose can be dis-
connected from the injector, Be sure the bleach intake valve is

open so that the pump can take the liquid out of the tank when
ready.

¢. Pumping water without filling tank. Water may be
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pumped directly from a stream without first filling the tank.
This method may be used when washing contaminated vehicles.
The procedure is as follows: Prime the pump, close the tank
returnvalve and openthe discharge cut-off valves. The result-
ing flow of water from the pump may be controlled by the spray
gun valves.

d. Loading bleach. See paragraph 6 c.

e. Spraying. The strainers, or screens, at the end of
the bleach intake pipe may be lowered into the liquid in the tank
only when ready for spraying and while spraying. When ready
to discharge from guns, close the water intake valve, tank re-
turnvalve, and injector valve, and open the bleach intake valve.
The shut-off valves at the tank end of each length of discharge
hose must be opened before liquid will reach the guns. Both of
these shut-off valves must be closed again when spraying is
completed. Be sure the strainers at the end of the bleach ‘in-
take pipe are lowered into the liquid only while spraying and are
immediately withdrawn to a position near the top of the tank
when spraying is completed.

26. TOOLS AND SPARE PARTS. a. Repairkit. The repair
kit is a large box onthe left side of the truck and contains grease,
oil, shovels, brooms, scrub brush, and a tool box. The kit is
similar to that shown in figure 48.

b. Tool box. Toolsand smaller replacement parts are
kept in the tool box. (See figs. 233 - 237)

c. Spare equipment chest. Other spare parts are kept
in the spare equipment chest. (See figs. 238-240.)

175




—

T™ 3-221 CHEMICAL WARFARE SERVICE
26

TASeZR 4267

Figure 233. Tool Box,
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Figure 234. Common Tools in Tool Box,
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AGITATOR GHAIN
(SINGLE)

HALF LINK

=

TASEE® 4090 LINK
Figure 237. Spare Parts in Tool Box (2).

" MASTER (CONNECTING APUMP CHAIN
> : ) ( DOUBLE)

Figure 238. Spare Equipment Chest.
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FEMALE COUPLINGS 3/4" SHUT OFF
& HOSE CLAMPS ELS COCK

§% 79% o
$% 08 & .

e
MALE COUPLINGS L(ﬁp 2'”—
8 HOSE GLAMPS LES

' TASE4305)
| Figure 239. Contents of Spare Equipment Chest (1).

1“GaTE VALVE ~ AGHTATOR

HOSE ASSEMBLY—L

&

!

1Y% GATE VALVE

TASEER 45/ 7

Figure 240, Contents of Spare Equipment Chest (2).
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27. SIMPLE MAINTENANCE. a. Lubrication. The follow-
ing instructions must be carefully observed:

(1) Pump. Before starting the pump, fill the crank-
case with a good grade of automobile engine oil, No. 20 or No.
30 S.A.E. specification. The oil level should be maintained not
higher than the upper 1/4-inch pipe plug, nor lower than the
lower 1/4-inch pipe plug, both of which are found on the side of

|

-
-
-
Tt
-
-
-
-
-
- -
-
-
-

fiiredegedrising

TASEED 4195

Figure 241, Oil Filler Plug. Figure 242. Chains and
Tightener Sprockets.

the crankcase. (Fig.220) Inanew pump the oil should be chan-
ged after the first 60 hours of operation. Thereafter the oil
should be changed after every 300 hours of operation. The old
oil is drained from the crankcase at the 3/4-inch pipe plug at
the bottom of the case, and new oil poured in at the 1-inch pipe
plug located in the top of the lid. (Fig. 241). (Caution: When
inspecting oil, and the oil is found to have a gray streak, change
it immediately.)
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(2) Chain drives. The chain drives must be oiled
frequently. Proper care will increase the useful life of chains
and sprockets. Use a good quality of oil, either S.A.E. No. 20
or No. 30, and apply with either an oil can or brush to the chains.
For best results the oil should be applied to the inside of the
chains just before they mesh with sprockets. Drip or brushthe
oil near the sideplates of the single-strand chain and on the cen-
terplate of the double-strand chain. Do this every 4 hours of
operation, or when not operated for 4 hours, once each day. Af-
ter every 200 hours of operation chains should be removed and
cleaned thoroughly with kerosene. After cleaning, submerge
them inapan of cleanoil. The important thing is to keep chains
free of dirtand abrasive particles and keep them well lubricat-
ed. The chain-tightener sprockets are each fitted with grease
fittings which require greasing every 10 hours of operation.
(Fig. 242)

(3) Clutch. There are two grease fittings in the
clutch housing which require a small amount of lubricant once
each day. The lubricant should be a high-grade, soda-base,
short-fibre grease gun lubricant. (Fig. 243)

(4) Agitator. The onlyparts of the agitator requir-
ing lubrication are the two packing boxes located at the ends of
the tank. To keep the packing in good condition, grease should
be forced inthrough the grease fittings once each day the spray-
er is operated. (Fig. 252)

. () Pressure regulator and unloading valve. The
fitting shown in figure 244 should receive grease each day the
apparatus is used.

(6) Other points. Apply gear oil to the universals
(three fittings) when lubricating the chassis. The jack-shaft has
grease-packed ball bearings and requires no attention. Shut-off
valves should be disassembled after each day of use and grease
applied to the inside parts to protect against corrosion. When
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TASEER 4137 ; TAS®ER 4194

Flgure 243. Grease Points Figure 244, Grease Fitting
on Clutch. on Pressure Regulator
and Unloading Valve,

parts of the pump are reassembled grease should be placed on
the threads.

b. Cleaning and drainage. All water must be drained
from the pump, pressure regulator and unloading valve, pipes,
tank, and hose whenever there is any likelihood of the temper-
ature falling below the freezing point. A temperature of only a
fewdegrees below freezing will crack the block of an undrained
pump. Infreezing weather the apparatus should be drained when
spraying is completed for the day. After draining, it should be
completely flushed with 100 gallons of water. If that is not
enough, run 50 to 100 gallons more water in the tank and com-
pletely flush again. Constant care is absolutely necessary to
keep the equipment in good operating condition. The following
steps are necessary for proper drainage:

(1) Open the bleach intake valve. This valve is on
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the left side of the pump near the front end of the tank. When
facing the pump, it is the last valve to the right. (Fig. 217)

(2) Openthetank drain, controlled by a valve at the
lower center rear of the tank., (Fig. 212)

(3) Run the pump long enough to force out water.
This operation usually expels most of the water but cannot be
relied uponfor complete drainage. In no event should the pump
be run dry for more than 10 séconds.

I
TASEE8 4312

Figure 245. Removal of Drain Plug.

(4) Removethreedrain plugs from the underside of
the intake (suction) valve chambers. (Fig219) These plugs are
located at the lowest part of the pump and are reached from the
left side of the truck. (NOTE: Four similar drain plugs are
located behind the drainplugs just described and under the front
end of the cylinders, but are difficult to reach and need not be
removed if the instructions here given are followed.)
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(5) Remove the drain plug near the corner of the
right end of the pump, as seen from the valve side of the appar-
atus. (Fig. 245)

(6) Remove the three side cylinder heads (caps).
(Fig. 253)

(7) Loosen the three top cylinder heads. (Fig. 260)

~ TAsem4ig7

Figure 246, Lifting Figure 247, Lifting
Upper Ball. Lower Ball.

(8) Insertthefingersthrough the side cylinder head
openings and raise the upper balls. (Fig. 246)

(9) Using the special tool inserted through the side
cylinder head openings, raise the lower balls. (Fig. 247)

(10) Remove thedrainplug at the bottom of the pres-
sure regulator and unloading valve. (Fig. 248)
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(11) Remove the cylinder head (cap) on the pressure
regulator and unloading valve. (Fig. 249)

(12) Raise the upper ball of the pressure regulator
and unloading valve with the fingers inserted through the cy-

linder head opening.

Figure 248, Removal of Figure 249, Removal of

Drain Plug at Bottom of Cylinder Head on

Pressure Regulator and . Pressure Regulator and
Unloading Valve. Unloading Valve.

(13) Raisethelower ball of the pressure and unload-
ing valve with the special lifting tool provided with each appar-
atus. (Fig. 279)

(14) Open the water intake valve. This is on the left
side of the pump, and when facing the pump is seen as the sec-
ond valve from the right. (Fig. 217)

(15) Openthe injector valve, which is the second valve
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from the cab on the left side. (Fig. 217)

(18) Open the tank return valve. This is the valve
nearest to the cab on the left side of the pump. (Fig. 217)

(17) Openthetwo discharge cut-off valves located at
the lower rear of the tank. (Fig. 212)

(18) Drain the two spray hose and guns by uncoiling
the hose and opening the spray gun valves.

(19) Checkand replace tightly all drainplugs and cy -
linder heads.

28. ADJUSTMENTS. a. Pressure regulator and unloading
valve. Adjust the pressure by turning the adjusting screw, at
the top of the pressure regulator and unloading valve, while the
pump is operating and the spray guns closed, at the same time
watching the pressure gage to see when the desired pressure is
reached. To stop a chattering noise made by the pressure re-
gulator, first check the packing on the plunger stem. It is im-
portant that this packing box be kept filled with a good grade of
packing. Ifthe chattering continues itwill be necessary to make
a complete readjustment as follows:

(1) Make certain that the pump is stopped.
(2) Loosen the adjusting screw.

(8) Turnthe screwdownbyhand as tightly as possi-
ble; then make two additional complete turns with the wrench.

(4) Remove the truss clamp and unloading valve head
(cap), and openthe hole in front to give access to the valve ball.
(Fig. 223)

(5) Loosen the lock nut and turn the rod for lifting
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the valve ball upward until it touches the unloading valve ball.
One finger should be inserted and placed on the unloading valve

ball to determine exactly when the plunger stem touches the
ball,

(6) When the plunger stem is just touching the ball,
turn the plunger stem back or downward 1/4 turn,

(7) Tighten the lock nut.

Figure 250, Adjusting the Figure 251, Adjusting the
Pressure Regulator. Pump Cluteh,

(8) Replace theunloading valve cap and truss clamp.
Make certain that the truss clamp is absolutely tight. (NOTE:
Whenever liquid is seen on the rod at the bottom of the regula-

tor, tighten the packing nut located at the point where the rod
goes into the regulator. Fig. 223.)
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b. Pump clutch. Iftheclutch slips or heats, it must be
adjusted. To adjust, turn the clutch until the adjusting lock pin
canbe reached. Pull this pin out and turn the adjusting yoke to
the right, (clockwise), (fig. 251) until the operating lever re-
quires a distinct pressure to engage. A new clutch usually re-
quires several adjustments until the friction surfaces are worn
in. :

c. Agitator shaft packing. The packing nut on the end
of the agitator shaft must be kept tight enough to prevent play
and leakage. (Fig. 252)

d. Chainidlers (tighteners). When chains are too tight

TASEE® 4289

Figure 262, Agitator Shaft Packing.

rapid wear is caused. If chains are too loose they will climb
the sprockets. Keep the chains adjusted at 1/2-inch to 1-inch
slack, as illustrated. (Fig. 82) The chains are tightened by
loosening the idler sprocket, (fig. 242) moving it toward the chain
and tightening. Sprockets must be kept in proper alinement.
Check with a straight edge if the teeth of the sprockets show
signs of wear on one side.
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29. REMOVAL AND REPLACEMENT OF PARTS. a. Plun-
ger assembly. It is frequently necessary to remove the plun-
ger assembly for cleaning or replacement of packing. This op-
eration is performed as follows:

(1) Remove the side cylinder heads (caps).

(2) Rotate the pump so that the plunger is at the
closest point.

mre

TASES® 4290 TASEE® 4293

Figure 253. Removing Figure 264, Piston
Side Cylinder Head. Rod Nuts,

(3) With socket wrench, remove the piston rod nut
which holds the plunger in place.

(4) Rotatethe pump so that the piston rod will back
out of the plunger casting.

(9) Insert the hooked tool, as shown in figure 255.

(6) Further rotate the pump so that the piston will
push the plunger out.
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TASEED 4279

Figure 255. Removal of Plunger Assembly.

(7) Disassemble the plunger packing (cup) assem-
bly, as illustrated in figures 256, 257, and 258,

(8) Clean the porcelain cylinder walls, taking care
not to damage the porcelain. Clean off the accumulated hard
deposit of bleach at each end of the plunger stroke in the cylin-
der. (A new packing (cup) would undergo severe strain if rub-

: : ‘ | TAS® 4294
Figure 266, Removal of Figure 2567. Removal of
Plunger Nut, Plunger Cup.
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bed against such a deposit.)

(8) Carefully clean and oil the cup nut.

(10) Installthe new plunger packing (nut) and assem-
ble reasonably tight. Itisnotnecessary or desirable to assem-
ble too tightly. '

b

S TR TASER4295

: ; ‘fAStﬁlq_zgo
Figure 258, Removal of Figure 259, Replacement
Plunger Follower. of Plunger Assembly,

(11) Alittle light oil or grease placed on the edge of
the packing will make it easier to insert in the cylinder.

(12) Putthe plunger assembly back into the cylinder.
(It may be driven back with a few taps of a hammer. Fig. 259)

(13) Rotate the pump so that the piston rod comes
through the packing, thus enabling you to:

(a) Replace the pistonrod nut, tightening it with
the socket wrench; and,
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(b) Replacethecylinderhead, clamps, and nuts.

b. Valve assembly. It will be necessary from time to
time to remove the valve balls and seats for replacement of
worn parts or for cleaning. This operation is performed as
follows:

(1) Removeboth side and top cylinder heads (caps).
(Figs. 253 and 260)

TASES 428 d SRR TASETR 4232

Figure 260. Removal of Figure 261. Valve Seat
Top Cylinder Heads. Puller in Place.

(2) Remove the lower balls with the special tool.
(Fig. 247)

(3) Remove the upper balls by inserting a finger in
the side cylinder head and pushing the balls within reach from
the top cylinder head. (Fig. 246)

(4) Insert the head of the valve seat puller all the
way through the hole in the valve seat.

520106 O - 43 - 13 193
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(5) The hooked tool, or sliding
wedge, is then inserted along
the side of the puller bolt.
(Fig. 262)

(6) Tightenthe nut at the top of
the valve seat puller stem.
(Fig. 263)

(7) Whenitisdesiredto remove
the lower valve seats only, first
remove the sliding wedge from
the puller assembly (fig. 262)

' HEAD

- TAS#R 4273 . and insert along the side of the
Figure 262. Valve Seat puller bolt through the side cy-
Puller and Hooked Tool. linder head opening; or use the

hooked tool as the size of the
valve seat may require.

(8) Clean the surfaces of the
valve seat and its tapered sock-
et in the cylinder body.

Figure 263. Loosening
Valve Seat.
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(9) Drive the seat in place by striking a hard wood
block held against the seat. (The block must fit inside the row
of pins in the valve seat,and care must be taken not to bend or
otherwise injure the pins.)

(10) Put the ball in place.
(11) Replace the top and side cylinder heads (caps).
¢. Cylinder, The porcelain-lined cylinder may become

worn or damaged and require replacement. Steps in disassem-
bling the cylinder are as follows:

(1) First remove the side cylinder heads, intake
valve balls, and piston rod nuts.

" (2) Remove the inspection plate on the top of the
pump. (Fig. 264)

(8) Remove the plunger assembly. (Fig. 255)

(4) Rotate the pump so that the piston rod shoulder
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is outside the cylinder and toward the power end.

(5) Insert the two-piece cylinder puller, made of
cast iron and provided for this purpose, in the cylinder shell,
(It fits over the small section of the piston rod in front of the
shoulders, as shown in figures 265, 266, and 267.)

_/~CYLINDER DIRECTION
CYLINDER PULLER OF FORCE
(Two CAST 1RON PIECES) e =
PisTon Rop=
(AGAINST PULLER)

TASOR 4275

Figure 265, Cylinder Puller,

- _-:?i",
: el LSRRl TASEE 4277
Figure 266, Placing Two-Piece Cylinder Puller,

3k
Ll s L
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Figure 267. Cylinder Puller in Position,

(6) Rotate the pump so that the piston rod shoulder
bumps up against the cast iron two-piece puller with some force.
(This will bump the tapered cylinder shell loose and it can be
withdrawn.)

(7) Withdraw the cylinder shell through the cylinder
head opening.

(8) New cylinder shells can be installed by tapping
on the end of a cylindrical block of wood about the same dia-
meter as the outside diameter of the cylinder shell, which is
held against the end of the cylinder shell after the shell has been
put in place. (The block of wood must be held firmly against
the shell and struck with several sharp blows of a fairly heavy
hammer, otherwise it may rebound with each blow.)

d. Pressure regulator and unloading valve., Consider-
able corrosion of the working parts of this valve will occur af-
ter a period of time., It should then be disassembled and the
parts cleaned and replaced when necessary. Steps in disassem-
bly are as follows:
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> ' TASER 4.1 74

Figure 269, Pressure Controller and Regulator ‘
with Tank Return Valve and
Injector Valve and Assembly Removed,
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(1) Disconnectthe three unions
shown in figure 268. (It is pos-
sible to disassemble the pres-
sure regulator and unloading
valve without disconnecting
these unions, but this step pro-
vides greater accessibility.)

(2) Loosen the adjusting nut.
(Fig. 270)

TASEE® 4265

Figure 270, Loosening
Adjusting Nut.

(3) Remove the retaining tube
cap. (Fig. 271)

Figure 271. Loosening
Retaining Tube Cap.
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Figure 272. Removal
of Upper Spring.

(4) Remove the upper spring.
(Fig. 272)

P S —

T.A;Lgmjll.? r
Figure 273, Removal
of Compression Spring.

(5) Remove the compression
spring. (Fig. 273)
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(6) Remove the yoke pin, em-
ploying any convenient tool for
a punch. (Fig. 274)

= TASEE® 4283

Figure 274. Removal
of Yoke Pin,

(7) Remove the bolts from the

upper head. (Fig. 275)
( Figure 275. Removal

of Upper Head Bolts,
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(8) Remove the upper head and

BTy gr}?%)sprug retaining tube. (Fig.

Figure 276. Removal of
Upper Head and
Spring Retaining Tube.

iy |
Figure 277. Removal
of Plunger,

(3) Remove the plunger. (Fig.

TASES 4284 277)
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Figure 278. Method of Removing Lower Valve Ball.

(10) Remove the lower valve
ball from the pressure regu-
lator and unloading valve. This
is done by removing the truss
clamp (fig. 279) and the head
(fig. 249), thus exposing the low-
er (overflow) ball valve (fig.
223). A specialtoolisfurnished
to remove this ball. The end of
the tool is inserted underneath
l the valve ball, and the tool tilted
so that the ball will roll out
through the opening. (Fig. 278)

Figure 279. Removal
of Truss Clamps.
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(11) Remove the rubber dia-

TASER4308] phragm. (Fig. 280)

Figure 280. Removal
of Rubber Diaphragm,

i (12) Remove the diaphragm
TASOM 4263 plate and washer. (Fig. 281)
Figure 281. Removal of
Diaphragm Plate and Washer,
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(13) Removethe dis-
charge valve ball. (Fig. 282)

Sl TASemAazc4

Figure 282. Removal
of Discharge Valve Ball,

(14) The valve seats are removed in a manner sim-
ilar to that shown in figures 261, 262, and 263.

[ | e. Agitator paddles. Paddles may be removed by re-
moving two bolts on each paddle. (Fig. 228) Some apparatus
may be equipped with one-piece paddles which may be replaced
in a manner similar to that described in paragraph 15 f.

f. Injector. The nozzle of the injector assSembly will
eventually become enlarged and require replacement. A nozzle
is replaced as follows:
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(1) Disconnect the injector un-
ion. (Fig. 283)
Figure 283, Disconnecting

Injector Union,

(2) Force the injector valve
into the position shown in fig-
ure 284.

TASERA262

Figure 284, Forcing
Injector Valve Out of Way.,
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(3) Remove the in-
jector. (Fig. 285)

Figure 285, Loosening
the Injector.

(4) Remove and replace the injector nozzle. (Fig.
286)

. Chains. See paragraph 15 g.

TASEE® 4291

Figure 286. Removal of Injector Nozzle.
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30. TROUBLE - COMMON CAUSES OF PRESSURE DROP.

a. General. Thepumpandall other parts of the equip-
ment must be in perfect condition if the pump is to build up and
maintain the desired pressure.

b. Failure to build up adequate pressure.

(1) Checkthe overflow from the pressure controller
and unloading valve. If liquid is discharged through the over-
ald flowpipe and the pressure is below normal, the trouble is pro-
(4 bably in the unloading valve. (Fig. 223) The valves and seats

) of the pressure controller and unloading valve should be exam-
ined. Unless the uhloading valve ball seats tightly, liquid will
be discharged back into the tank and the pump will be unable to
!, , build up pressure. Any parts in bad condition should be re-
: placed. It may be possible, however, to correct this trouble by

carefully cleaning the valve balls and seats.

(2) Thepressure controller and unloading valve may
not be properly adjusted. Make certain that the unloading valve
is properly adjustéd, as explained inparagraph 28a. The plunger
stem may be adjusted too high, thus keeping the valve ball off
the seatall the time. The packing inthe packing box on the plun-
ger stem must be in good condition so that the stem can move
freely.

(3) If there is no overflow from the unloading valve
the trouble must lie elsewhere. The pressure gage may indi-
cate the cause. For example, if the pressure is reasonably
steady, the difficulty is probably due to low speed, enlarged
holes innozzle, air leaks in intake line or pump, or clogged in-
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“ take strainer. Such a condition may also be caused by a leaky
or partly closed tank return valve. Considerable fluctuation in

‘ pressure is probably caused by worn plunger cups or pump
valves.

c. Failure to maintain pressure. This condition canbe
checked in the manner explained in paragraph b above. Gener-
ally speaking, this trouble is indicated by enlarged spray gun noz-
zles.

520108 O - 43 - 14 209
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SECTION V
DESTRUCTION OF EQUIPMENT

31. When circumstances force the abandonment of chem -
ical warfare materiel in the field, it is destroyed or rendered
useless to prevent its use or study by the enemy.

a. Smashing. The M3Al apparatus may be effectively
destroyed by smashing. Aheavy sledge-hammer should be used,
with which the pump may be cracked open and broken and the
pressure regulator, air chamber, clutch, power drive, valve,
nozzles, and other mechanical parts made completely useless.

b. Demolition by explosives. Four 1/2-pound TNT
blocks will destroy the pump and associated mechanisms. Two
blocks should be attached to the front of the pumpand two to the
rear. Two blocks may be detonated along the side of the tank
at a corner near the pump and thus demolish the tank. For a
description of explosives and accessories, their use, and pre-
cautions requisite to their safe handling, see FM 5-25, "Explo-
sives and Demolition."

c. Chassis and engine. The truck chassis and engine
will be destroyed in the manner prescribed by the OrdnanceDe-
partment.
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