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Figure 81. Sling arrangement.

and effort will be saved if the one hookup can be
used for both winching and towing.

(1) If the disabled vehicle will not require
towing and the mechanical advantage
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does not exceed 2 to 1, the best method
for recovery is by use of the floating
block (fig. 32). This hookup is easy to
install and will give an equal distribution
of the effort to both towing hooks. To
rig a floating block, hook the ends of the
tow cable to the two tow hooks; place a
snatch block in the sling formed by the
tow cable, and use heavy-duty shackles to
attach the winch rigging to the block.

(2) If the disabled vehicle will have to be

towed over extremely rough terrain after
recovery, it is best to use two tow cables
(fig. 38). Attach a tow cable to each tow
hook. Form a sling by fastening the two
free ends to the block with shackles. At-

Figure 32. Floating block. AGO 6473C



(3)

AGO 6473C

Figure 33. Tow cables.

tach the winch cable to the shackles.
After the recovery, disconnect the winch
cable, cross the two tow cables, and at-
tach them to the tow hooks on the re-
covery vehicle.

If the vehicle is to be recovered and towed
over relatively level terrain or on a high-
way, the best hookup can be made with a
tow bar (fig. 34). The tow bar can be
attached to the towing eyes of the dis-
abled vehicle; the block on the winch
cable can be fastened to the tow bar by
shackles. After the recovery operation is
complete, the tow bar can be attached to
the towing pintle of the recovery vehicle
and the disabled vehicle towed to its
destination.
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Figure 84. Tow bar.

Figure 35. Tracked vehicle rigged for a 3 to 1
mechanical advantage.
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(4) If a 3 to 1 mechanical advantage is to be
used, the end of the winch cable can be
fastened to one of the tow hooks on the
disabled vehicle. The snatch block
through which the winch cable is passed
can be fastened to the towing eye on the
other side of the vehicle by using a heavy
duty shackle (fig. 35).

Section VI. SAFETY

38. Handling Cables

When cables must be handled by hand, heavy,
leather-palmed gloves should be used to protect the
hands from being cut by any broken wires in the
rope. A broken wire will cause a severe cut, which
is generally slow to heal. Care should be used to
prevent the wires from breaking during use.
Cables or ropes should not be drawn over sharp
rocks, around sharp corners, or through sheaves
that are designed for larger or smaller cables or
ropes, and they should not be struck with an object
that would cause a nick or burr to form and
weaken the strand.

39. Observing
To avoid accidents from taut cables or ropes,
the following precautions should be observed :

a. Stand clear of any cable under tension. When
a cable is drawn taut and then suddenly released
by a break, its recoil or backlash can cut a man in
half. A winch line under tension stretches like a
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rubber band and stores up a lot of energy. If such
a line should break, its snapping back could be
compared to a rifle bullet except that when the
bullet strikes, it makes a fairly clean hole; the
winch cable makes a messy wound. The idea is to
treat a cable under stress with the same respect
you would a loaded gun.

b. Before a pull is begun, all persons must be
evacuated from within the angle formed by the
cable. A winch line is similar to a slingshot in that
if a deadline to a snatch block breaks, a 200-pound
block can be thrown as far as 300 yards. All
persons observing the operation should stand out-
side the angle formed by a cable under load and
at a distance equal to at least the distance between
the two most distant points in the rigging. Unsafe
areas are illustrated in figure 36.

40. Miscellaneous Safety Precautions

There are several other areas where the safety
of personnel and equipment must be observed.

a. Operators and other persons in either the re-
covery or disabled vehicles should keep the hatches
closed during a recovery operation if the amount
of rope (cable) between the two vehicles is equal
to or greater than the distance between the
persons and the closest point of the rope. If a 10-
foot tow rope is being used between two vehicles,
all hatches within a 10-foot radius of the rope
(from both ends of the rope) should be closed if
the compartment is occupied.
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N UNSAFE AREA

Figure 36. Unsafe areas.

b. All loops in cables should be straightened
while the rope is slack and before the load is ap-
plied. When a load is applied to a looped wire
rope, a kink will result; the strands separate or
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break, and the rope is damaged and weakened.
To remove a loop, the rope should be bent back
opposite from the direction in which the loop was
formed. The loop cannot be straightened by pull-
ing the rope taut; this merely separates or breaks
the wire in the strands of the rope (fig. 37).

¢. Loads should not be applied suddenly. Sudden
loads are caused by operators who permit an ob-
ject to drop or roll until the slack is taken up in
the rigging, causing the load to stop suddenly, or
who accelerate the recovery vehicle and take up
the slack in the rigging suddenly. In either case
the same effect occurs—an excessive strain is

Figure 37. Kink in wire rope pulled taut shows
separated wires in the strand.
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placed on the rope. This sudden force, like the
blow of a hammer, is hard to compute accurately,
but it is very great.

d. Except for certain cases such as towing,
cables and ropes should be rigged so that no lines
will cross and rub one another. Two cables under
load will cause a great pressure to be exerted, as
well as the loss of power by friction. The wire or
fiber in the strands may be broken where they
cross and rub. Such a condition can usually be
avoided by proper placement of the ropes in the
block. If such a condition occurs, ropes should be
rerigged and the rubbing eliminated before effort
is applied.

e. Blocks or chains in the rigging should be
placed so that when strain is placed on the rigging,
the point of the hook will be pointing upward.
The hook will probably be one of the most vul-
nerable points in the rigging; it will have a tend-
ency to straighten out under load. By placing the
point of the hook upward, the tendency will be for
the rigging to travel downward when or if the
hook straightens. Therefore, less damage is likely
to result than if the rigging traveled upward
unrestrained.

f. To prevent damage to equipment, it is better
to employ a greater mechanical advantage than
required than to use a hookup that loads the equip-
ment to capacity. Equipment will last longer,
cables that have been weakened will not bréak as
readily, and operations will be more successful,
generally. Recovery crews will take more pride in
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their work if their operations are consistently
successful. Less work will be necessary if the time
required for rerigging is held to a minimum.

¢. When rigging is being connected or discon-
nected during a recovery operation, the engine in
both vehicles should be shut off. The possibility of
a vehicle being placed in gear accidentally and in-
juring somebody is eliminated if the engine is not
running. It is also necessary to insure that park-
ing brakes are in good condition, and applied.

h. Safety keys should be in place on all tow
hooks and shackles.
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CHAPTER 4
FIELD EXPEDIENTS

41, General

Any vehicle may become disabled from time to
time. Because tactical vehicles do not always oper-
ate on or near roads where help would be easy to
find, at times you and your disabled vehicle may be
alone. If so, it may be your job to get the vehicle
to operate again without the aid of recovery vehi-
cles. You may have only the equipment on the
vehicle, the natural surroundings, and your own
commonsense and good judgment. If you are in
this predicament, a little thought before you start
anything may save several hours of unnecessary
labor or keep you from having to wait until a re-
covery crew can find you. You should consider use
of the methods below to return a vehicle to opera-
tion under these conditions. These methods are
called field expedients. You should be familiar
with field expedients and be prepared to use them.
Always remember to observe the safety precau-
tions outlined in paragraphs 38 through 40.

42. Steering Action

A number of field expedients for tracked vehi-
cles are based on the way the steering controls
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work. If your vehicle has thrown or broken a
track, you can move the vehicle by applying steer-
ing action in a forward or reverse range. This
transmits power to the side with the good track,
and moves your vehicle either forward or back-
ward. However, if you do not apply steering ac-
tion, the vehicle will not move, because the power
is transmitted only to the sprocket without the
track, which will be free to turn.

43. One Track Spinning

To move a tracked vehicle that has one track on
solid ground and the other spinning in the mud,
apply steering action to the spinning track. This
will stop the differential action and cause power
to be transmitted to both tracks. If one track is on
solid ground, it will move the vehicle. As soon as
the effect of steering is felt and the vehicle begins
to turn, return the steering to straight ahead.

44, Slippery Hill

To move a tracked vehicle up a slippery hill or
incline, attach one end of a cable to a track, and
the other end to an anchor (fig. 38). If the other
track slips, apply steering action and move the
vehicle until the end of the cable passes the end
roadwheel. Stop the vehicle, disconnect the cable
and, if the vehicle still cannot gain traction, repeat
the procedure.

45. Bellied Tracked Vehicle

Very often vehicles become bellied (high
centered) on stumps, rocks, dry ridges, or mire.
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Figure 38. Anchoring one track with cable.

In this position, tracked vehicles are helpless be-
cause both tracks are held clear of the ground and
cannot get enough traction to move the vehicle
(fig. 39). To recover a vehicle bellied on an
obstacle, attach a log to both tracks at one end of
the vehicle. If there is no log available, connect
the two tow cables of the tank together and, using
the towing hooks from the vehicle, attach to both
tracks. Then apply power gradually to the tracks;
the log or tow cables will strike the obstacle and
move the vehicle. Care must be taken to stop the
vehicle when the log or cable reaches the rear or
front of the tracks, or it will damage the fenders
and tow cable. A log is preferable for use in mud.
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Figwre 40. Cable used to anchor tracks.
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46. Broken or Damaged Suspension System

To operate a vehicle with a damaged roadwheel,
spindle, or roadwheel arm, the arm should be tied
up out of the way (fig. 41). To tie the roadwheel
up, the torsion bar should be removed. This can be
done by placing the tank across a ditch narrow
enough to permit the front and rear roadwheels to
be supporting most of the weight of the vehicle,
and deep enough to permit the track to sag away
from the affected roadwheel. If a ditch is not avail-
able, a trench can be dug. With the tank in this
position, the tension on the torsion bar has been
released and the bar can be removed. The road-
wheel can be tied up and out of the way. This
expedient cannot be used on the front or rear
roadwheels.

47. Thrown Tracks

To move a tracked vehicle when both tracks
have been thrown, use one sprocket as a winch. To
do this attach a cable to the sprocket so it will
wind up when the sprocket turns. Attach the
other end of the cable to an anchor, then apply
steering action to move the vehicle (fig. 42).

48. Breaking a Thrown Track

To break a thrown track under emergency or
combat conditions, or when time is a major factor,
it has been found practical to remove the center
guide and, using the oxyacetylene welding equip-
ment found on wreckers or recovery vehicles, cut
the track connector on each side of the track.
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A. THIRD AND FOURTH ROADWHEEL
ARMS TIED UP.

B. SINGLE ROADWHEEL ARM TIED
UP TO CROWBAR.

Figure 41. Damaged roadwheels tied up away from
track (roadwheels removed).
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Figure 42. Remounting a track.



49. Remounting a Track

To remount a track, lay the track out in front
or rear of the vehicle in line with the roadwheels.
Then shift into forward or reverse range (which-
ever is desired) and apply steering action; the
vehicle will then pull onto the broken track. To
remount both tracks, lay them out in front or rear
of the vehicle in line with the roadwheels. Attach
one end of a cable to one of the sprockets so that
it will wind around the sprocket hub, and attach
the other end to a suitable anchor. Place the shift
lever in gear, and apply steering action. The power
transmitted to the sprockets will cause the cable
to wind around the sprocket hub and pull the road-
wheels up onto the broken tracks.

50. Linking a Broken Track

Very often a track must be linked together with-
out the aid of a track jack. To do this, link a
double-pin-type track together by winding a light
cable around the track pins as shown in figure 43,
attaching the cable ends to another vehicle, and
pulling the two track ends together. When the
pins become close enough to each other, install the
track connectors part way, remove the cable, ham-
mer the connectors into position, and install the
wedges and center guide.

51. Slave Cable Starting

Slave cables are available in both second-echelon
special toolsets and the equipment of wrecker
trucks and recovery vehicles. Slave cable starting
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Figure 43. Linking a broken track.

is intended for engines on vehicles that have dis-
charged or partially discharged batteries. It is
done by using another vehicle with fully charged
batteries as the source of power. The starting
procedure is outlined in TB ORD 537 and in your
vehicle technical manual. Become familiar with
the procedure. Much damage can be done by using
incorrect slaving procedures.

52. Use of an A-Frame (Shears)

Frequently a truck will become nosed in a shell-
hole or narrow ditch. When a truck becomes dis-
abled in this manner, both lifting and pulling
forces are required to make the recovery. The lift-
ing force can be obtained from an A-frame when



a wrecker truck is not available. To construct an
A-frame, 2 poles approximately 8 feet long and
large enough in diameter to support the front end
of the truck will be needed. The poles should be
lashed together at the top by a figure-8 or girth
hitch. The lower ends should be placed in the
ground 10 to 12 inches deep to prevent them from
sliding when power is applied. The upper end of
the A-frame should be laid across the hood of the
vehicle and the attachment made as in figure 44.
If the nosed truck is equipped with a winch, the
winch cable should be rigged for a 2 to 1 mechani-
cal advantage, with the end of the cable secured to
the apex of the A-frame. If a separate truck is
needed because the nosed truck is not equipped
with a winch, a block should be attached to the
apex of the A-frame and a 2 to 1 mechanical ad-
vantage rigged from the truck emplaced in front
of and alined with the nosed vehicle.

53. Use of Logs to Cross Ditches

In field operations, ditches will often be en-
countered that are too deep to drive through. A
convoy of mixed wheeled vehicles may cross such
a ditch by using five logs. The logs should be
approximately 10 inches in diameter, from 3 to 4
feet longer than the span, and positioned as illus-
trated in figure 45. This arrangement will pass
a wheeled vehicle convoy without rearrangement
of the logs. To prevent the logs from spreading
apart, stakes should be driven into the ground on
both sides of the logs and the logs should be
lashed together at the center with a chain, wire,
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Figure 44. Recovering a nosed truck with an A-frame.
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Figure 44—Continued.

or rope. Only two logs would be required to pass
a dual-wheeled vehicle across the ditch. The front
wheels can be converted to duals by using the
spare wheels or by removing the outer wheels of
one of the sets of rear duals, and allowing the
dual wheels to straddle the logs as the vehicle
crosses. Four logs would be necessary to pass a
vehicle equipped with single wheels. By lashing
the logs together in pairs, the wheels would ride be-
tween the logs. To permit a narrow-tread vehicle
to cross, the logs may be moved closer together or
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a fifth log may be added. Vehicles must be driven
slowly, in low gear, and a guide must be provided
to insure that the vehicle and the logs are alined
properly.

54. Use of Wheels for a Winch

When a wheeled vehicle is not equipped with a
winch, the rear wheels may be used to assist in
recovering the vehicle. On a dual-wheeled truck,
a rope with one end fastened to the wheel hub
and the other end anchored can be wound up on
the wheel or hub to give the same results as a
winch. The end of the rope that is fastened to
the wheels should be run between the duals and
through one of the holes in the wheel disk. A
bowline knot can then be tied in the end of the
rope and slipped over the end of the hub (fig.
46). By placing the vehicle in reverse gear, the
rope will wind between the two duals and the
vehicle will move to the rear (fig. 47). Care
should be taken to place the rope through a hole
in the wheel where the valve stem will not be
damaged. If the truck has single wheels, the
same system can be used by placing a bar through
the hole in the end of the axle flange. The rope
can be started by fastening it to the bar with a
figure-8 hitch, and the rope will wind in behind
the bar, as illustrated in figure 48.

55. Recovery Vehicle Used as a Tramway

Wheeled vehicles may be transported across a
river or ravine by a tramway erected by using a
recovery vehicle and its winches. The recovery
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Figure 46. Attachment of rope to dual wheels
to be used as a winch.

vehicle should be on solid footing, as close to the
edge of the bank as possible, and with working
space in front of the vehicle. One crewmember
will be required to reach the opposite bank with
either a light rope or, if available, a length of
telephone field wire long enough to span the river
or ravine to be crossed. In the case of a river,
it is probable that the crewman will have to swim
to the opposite shore with the rope. The rope or
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Figure 47. Using wheels as a winch.

field wire, now stretched across the ravine or
river, can be used to pull a snatch block, an
anchor chain, and the auxiliary winch cable from
the recovery vehicle to the opposite side. On the
opposite side the block should be anchored to a
tree or other suitable anchor, and the winch cable
reeved through the sheave and passed back across
the river. (It is sometimes possible to do this by
attaching a weight to one end of the rope or tele-
phone wire, swinging it around fo create momen-
tum, and throwing it across the river.) When
the crewmember at the vehicle receives the rope,
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Figure 48. Attachment of rope to single wheel
to be used as a winch.

he can pull the end of the auxiliary winch cable
back to the recovery vehicle. The main winch
cable and the boom winch cable can now be at-
tached to the auxiliary cable and drawn across
the ravine or river by reeling in the auxiliary
winch cable. The main winch cable must be anch-
ored so it will withstand the load to be placed
upon it. By reeling in the boom winch cable, the
end of the auxiliary winch cable will be drawn
back across the ravine or river to the recovery
vehicle. The main winch cable is now in a posi-
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tion to act as a trolley line. The vehicle to be
transported should be placed under the main
winch cable (track cable). The two large snatch
blocks, part of the equipment of the recovery ve-
hicle, should be placed on the track cable (fig.
49). A chain may be used as a sling from each
of the two snatch blocks and secured to the lift-
ing shackles at the front and rear of the vehicle
to be transported. The auxiliary winch cable, at-
tached at the front of the vehicle, will be used to
propel the vehicle across the ravine, and the boom
winch cable, attached at the rear of the vehicle,
may be used to control the forward movement
(fig. 50). When the vehicle reaches the opposite
bank it may be lowered by slacking off on the
main winch cable. The boom winch cable and the
auxiliary winch cable can now be fastened to-
gether and the blocks and cables returned to
transport the next vehicle. On later model re-
covery vehicles, which do not have an auxiliary
winch, the boom winch would be used instead, and
a heavy rope, pulled by crewmen, would be sub-
stituted for the boom winch to retard the vehicle’s
forward progress and to return the equipment to
transport the second vehicle.

Caution: Extreme caution must be exercised
not to overload the track cable. The approximate
safe load that the track cable will support at the
center of a 200-foot span, with 5 feet of deflection
in the cable, can be determined by dividing the
capacity of the cable by 10. With the same length
span and 10-feet deflection, the capacity should
be divided by 5.
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Figure 49. Vehicle rigged to track cable.

56. Use of a Pry

In most places where a vehicle may become dis-
abled by terrain, the ground is good enough to
grow timber. When pioneer tools are available,
they can be used to make many wooden tools to
aid in recovery. Figure 51 illustrates the use of a
pole to pry a vehicle out of a ditch.

57. Anchoring a Wheel

When one of the driving wheels of a vehicle is
mired in a deep hole, and towing equipment or a
winch is not available, the vehicle may be recov-
ered by tying a log to the wheel (fig. 52). Caution
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Figure 51. Pole used as a pry.

will have to exercised to apply power gradually
to prevent the wheel from spinning. If the wheel
spins, the log will damage the fender and other
parts of the vehicle. After the wheel is lifted
clear of the hole, log should be forced under the
wheel to prevent it from falling back into the
hole.

58. Substitutes for a Jack

a. If an outside dual tire becomes flat, and a
jack is not available, the inside dual may be run
up on a small log or rock as a substitute for a
jack. This takes the weight from the outside
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Figure 52. An anchored wheel.

wheel and allows it to be removed for repair or
replacement (fig. 53).

b. Very often a tandem wheel must be raised
when no jack is available. A substitute may be
provided by cutting a piece of timber slightly
longer that the distance from the axle to the
ground. Place the timber against the axle at an
angle and drive the vehicle up on the timber (fig.
54). Set the brakes and block the vehicle se-
curely.

¢. To raise the front wheels, a piece of timber
approximately 5 feet long can be cut and secured
to the front bumper at an angle with a chain
or rope. The vehicle can then be moved forward
until the timber is in a vertical position and the
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Figure 58. Substitute for a jack to remove
outside dual wheel.

wheel clears the ground (fig. 55). Set the brake
and block the vehicle securely.
59. The Skid

When the driver finds himself in an isolated
area with a flat tire or bad wheel and does not
have the equipment to repair it, a skid may be
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Figure 55. Substitute for a jack to remove front wheels.
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used if the vehicle is of the 4-wheel-drive type.
The skid should be used on the rear wheel (fig.
56). (Wheels can be changed from one hub to
another to accomplish this.) A pole approxi-
mately 4 inches in diameter and 6 to 8 feet long
should be used. One end of the pole should be
placed above the frame crossmember near the
transmission and the other end on the ground.
The pole should pass under the spring U-bolts,
aline with the spring, and be lashed securely to
the spring. The pole will then support the weight
of the vehicle on the side with the defective wheel.
By engaging the front wheel drive, the vehicle
will move under its own power. Starting may be
difficult, but once the vehicle is moving, it will
ride and handle surprisingly well.

60. Disabled Tandem Wheel or Axle

When a tandem wheel has a burned-out bear-
ing or damaged wheel that would disable the ve-
hicle or cause further damage if continued in op-
eration, the axle may be tied up and made inop-
erative. The disabled wheel should be moved
onto a rock, log, or similar object to raise the
wheel as high as possible (fig. 57). While the
wheel is raided, the axle should be tied as tightly
as possible to the frame by using heavy wire or
a tow@chain (fig.. 58). Caution should be exer- .
cised to prevent the chain or wire from causing
damage to the brakelines. If the bearing is
burned out, or for some similar reason the wheel
should not turn, the axle shaft should be removed
from the axle housing and the hole in the hub
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stuffed with rags to keep out foreign matter. This
expedient will allow the other wheels to drive
while the damaged wheel is held off the ground.
This same expedient may be applied to both ends
of the axle if both wheels are defective (fig. 59).
When both wheels are tied up, the truck should
not be loaded too heavily or should be offloaded.

61. Defective Differential or Final Drive
If the defect is in the differential of a 4 x 4 or

6 x 6 vehicle, the propeller shaft and drive axles
may be removed from the defective assembly and

Figure §7. Raising tandem axle.
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SPRING PROPELLER SHAFT
TO REAR REAR AXLE

Figure 59. Disabled tandem axle.

the vehicle operated on power supplied by the
other axles. When the axle shafts are removed,
the openings in the ends must be covered securely
to keep out dirt and foreign matter (fig. 60).
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62. Defective Center Bearing

If the propeller shaft center bearing is defec-
tive and it is evident that operation will cause fur-
ther damage, both propeller shafts to the rear
axle should be removed (fig. 61). This will pre-
vent the center bearing from operating, and the
vehicle may still be driven.

63. Broken Tandem Spring

Occasionally, it may be necessary in the field
to remove a broken tandem spring when special
equipment is not available to jack up the vehicle.
The rear wheel of the vehicle should be driven
onto a log, rock, or similar item, causing the in-
termediate axle to be lowered away from the
frame. A wooden block 10 inches long can now
be placed between the intermediate axle and the
frame. When the vehicle is driven off the rock or
log, the block will support the weight of the ve-
hicle on the intermediate axle. The spring can
then be removed for repair or replacement (fig.
62).

64. Shorted Distributor Cap

A cracked distributor cap is usually more no-
ticeable in damp weather, when moisture fills the
crack and causes a short (fig. 63). It may short
from any terminal to ground, causing a rhythmic
miss, or it may short from one terminal to an-
other, causing a miss of unequal frequency on
different cylinders and an occasional backfire. In
some cases, the distributor may not be cracked
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Figure 62. Removal of tandem spring.

but may have a carbon runner caused by a wet
and dirty distributor cap. The spark jumping
across will cause a carbon runner or track that
will continue to short the cap even after it has
been cleaned and dried. The short may be cor-
rected by cleaning the distributor cap, scraping
the crack or runner, and filling the crack with tar
obtained from the top of the storage battery.

65. Broken Rotor Spring

If the high-voltage contact spring is broken on
the distributor rotor, a piece of welding rod, cot-
ter key, or wire may be bent in the same shape
and fastened to the rotor with friction tape (fig.
64).

66. Broken Distributor Point Spring

A broken distributor point spring will result
in the engine cutting out and finally stopping.
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Figure 68. Shorted distributor cap.

Figure 64. Broken rotor spring.

This usually occurs at high speeds.

FILL WITH TAR
FROM BATTERY

Once the

engine stops, it cannot be started. Removal of the
distributor cap will reveal the broken spring (A,
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fig. 65). Cut a piece of rubber from a tire, or a
piece of vacuum hose, and double it and place it
behind the spring (B, fig. 65). The rubber will
act as a distributor point spring. The engine will
then start and perform at low speeds, but the
rubber cannot close the points fast enough to
perform properly at high speed. The rubber may
work itself out of position and have to be re-
placed occasionally.

67. Corroded Battery Cable Clamp

When time does not permit the prescribed
cleaning and permanent repair on a corroded bat-
tery cable terminal, a nail or wedge may be driven
between the battery cable clamp and the battery
terminal (fig. 66). This will make a fast con-
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Figure 65. Broken distributor point spring.
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Figure 66. Corroded battery cable clamp.

nection, complete the circuit, and allow the vehi-
cle to start and operate normally. '

68. Frozen Fuel Line

Frozen fuel lines may be thawed by connecting
wire leads to each end of the fuel line and run-
ning current through the line. The line will heat
up and thaw the ice (fig. 67).

Caution: Do not arc the wire against the line.
This is a precaution against burning a hole in
the line and starting a fire. First attach the wires
securely on the fuel line and then connect them
firmly but momentarily at the battery.

69. Leaking Line Fitting

To repair a leaky line fitting, a string or rag
may be wound tightly around the line behind the
flare (fig. 68). Slide the coupling nut over the
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Figure 67. Frozen fuel line.

material, screw it onto its connection, and tighten
it securely against the packing string with a
wrench. The string will act as a gasket and seal
the leak. The string should be wound clockwise—
in the same direction the coupling nut is turned
to be tightened.

70. Cracked Qil or Fuel Line

Cracked oil or fuel lines are usually caused
from extreme pressure, vibration, or defective
metal. Fuel lines will also freeze and crack due
to condensation of water vapor during low tem-
peratures. The leak may be stopped by wrapping
the line tightly with friction tape held in place
by wire. The wire will help the tape withstand
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pressure, and usually the leak will be stopped un-
til a better repair can be made (fig. 69).

71. Fuel Pump Failure Due to Vapor Lock (Mechanical)

Vapor lock in the fuel system is caused by
liquid fuel becoming so hot that it changes to

COUPLING NUT )

STRING WRAPPED TIGHT
IN DIRECTION SHOWN
/

FLARED PIPE

Figure 68. Leaking line fitting.

TAPE
WIRE

Figure 69. Cracked oil or fuel line.
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vapor. The fuel pump (A, fig. 70) will not pump
vapor. This failure is prevalent in extremely hot
climates or when engine operating temperature
becomes too high. A simple method of remedy-
ing this condition is to wrap the fuel pump with
a piece of burlap or other cloth that has been
soaked in water (B, fig. 70). This will lower the
temperature of the fuel enough to hold it in a
liquid state. This refrigerant action is caused by
the evaporation of moisture from the wet cloth.
When a cloth is not available, cold water may be
poured over the fuel pump and lines. Damp dirt
or sand is also suitable when applied in such a
manner as to cool the fuel pump and lines.

72. Punctured Fuel Tank

To repair a punctured fuel tank, use a piece of
hose about the size of the punctured hole in the
fuel tank, a bolt, nut, and two flat washers. As-
semble the washers and piece of hose on the bolt
and screw the nut down snugly. Enlarge the hole
in the fuel tank, if necessary, so the assembled
bolt and hose will pass into it and fit snugly; then
hold the hose to prevent its turning, and tighten
down on the bolt. This will cause the piece of
hose to expand in the hole and seal the leak (fig.
71).

73. Punctured Radiator Core

Radiators are punctured frequently when vehi-
cles are operating in wooded or combat areas.
When this happens, the cooling fins should be
cut and pushed back from the tubes in front of
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Figure 70. Cooling vapor lock of the mechanical fuel pump.
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Figure 71. Punctured fuel tank.

the leaky tube to have enough room to work. Cut
the leaking tube in half, and fold the ends back
about three-fourths of an inch. Close the ends by
pressing them flat with pliers (fig. 72). This re-
pair may hold permanently, but the cooling effi-
ciency of the radiator is reduced when several
tubes are cut, and the engine may overheat.
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Figure 72. Punctured radiator core.

74. Broken Fan Belt

A broken fan belt could happen on any vehicle
at any time. Wear and tear on a belt should be
detected during periodic preventive maintenance
checks and the belt should be replaced at that
time. If, however, the belt breaks when one is
not readily available, a fiber rope from the vehicle
tarpaulin or a piece of field telephone wire may
be used to replace the broken belt. The rope
should be looped around the pulley 3 or 4 times
and tied with a square knot (fig. 73).

75. Broken Brake Lines

If a brake line is broken and repair cannot be
made, the vehicle may be operated by bending the
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Figure 73. Broken fan belt.

line and crimping or pinching it together with
pliers or a hammer. (See fig. 74 for hydraulic
lines and fig. 75 for air lines.) Brakes may work
after some fluid is lost but they are not depend-
able. If brake fluid is not available to refill the
master cylinder, a substitute may be used tem-
porarily. The basic content of brake fluid is castor
oil and alcohol. Therefore, any alcoholic fluid and
light vegetable oil may be used. Water may be
added if the temperature is above freezing. Anti-
freeze may be added in freezing temperatures.

Caution: Do not use engine oil or any other
mineral oil; it will deteriorate the rubber parts
of the brake system. At the first opportunity,
drain the brake fluid substitute, flush the system,
and fill it with clean brake fluid.

76. Shearpin Substitute

A substitute for a broken shearpin may be
made by punching out the remains of the broken
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Figure 74. Broken hydraulic brake line.

shearpin, cutting the remains in half, and in-
serting the two shearpin halves with a short,
wooden dowel between them as illustrated in fig-
ure 76. Wrap friction tape around the shaft to
cover the shearpin hole and prevent the end of the
substitute shearpin from dropping out.

Caution: Never use a steel bolt, spike, nail, or
screwdriver blade as a substitute shearpin, be-
cause it may result in damage to the winch or
cable and injury to personnel.
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Figure 76. Substitute for a shearpin.
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77. Dirty Ignition Points

If the engine will not run because the ignition
points are too dirty, the distributor cap, rotor, or
magneto cover may be removed and the breaker
points cleaned with the striking area of a match
book cover (fig. 77). The match book cover can
be used to check the point opening or clearance.

78. Pinhole-Size Leaks in Fuel Tanks

To repair a fuel tank that has a pinhole-size
leak, remove a self-tapping screw and a washer
from the body or cab of the vehicle. Procure a
small piece of rubber from a tire or a piece of
leather from a tarpaulin strap. Punch a hole in

Figure 77. Dirty ignition points.
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the piece of leather or rubber and assemble the
screw, washer, and rubber or leather (fig. 78).
Screw the self-tapping screw into the pinhole in
the fuel tank until it is tight and the rubber or
leather washer has expanded slightly. Chewing
gum squeezed through the hole also will work
satisfactorily. Either will stop the leak tempor-
arily, but the fuel tank should be replaced at the
first opportunity.

79. Clogged Air Filter

With a clogged air filter, the engine usually
acts as if it were being overchoked. It surges, has
very little power, and discharges black smoke
from the exhaust pipe. To clear up the trouble,
remove the air filter sump (fig. 79). If possible,
clean the sump and refill it to proper level with

SELF-TAPPING
SCREW

WASHER

GASKET OF
LEATHER, RUBBER

Figure 78. Pinhole-size leaks in fuel tanks.
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Figure 79. Clogged air filter.

seasonal grade engine oil and clean the filter ele-
ment. If the trouble recurs and facilities are not
available for servicing the air cleaner as de-
scribed above, or if water has frozen in the sump,
remove the sump and operate the vehicle without
it.

Caution: Service the sump and the filter ele-
ment and replace it at the first opportunity.
Operating an engine without its air filter shortens
the life of the engine and creates a fire hazard.

80. Broken Fan Blade

A broken fan blade will cause excessive vibra-
tion of the engine. It is dangerous to operate an
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engine with a broken or bent fan blade. If the
vehicle must be operated, the fan blade on the
opposite side should be cut or broken off, as illus-
trated in figure 80, to prevent vibration. The ve-
hicle may be operated as long at it does not over-
heat. ' i

Caution: This applies only to fans having an
even number of equally spaced blades.

81. Broken Fuel or Oil Line

Broken fuel or oil lines under low pressures
or vacuum may be spliced temporarily by forcing
a piece of hose over the broken ends of the line
(fig. 81). A piece of hose cut from the wind-
shield wiper may be used.

Figure 80. Broken fan blade.
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Figure 81. Broken fuel or oil line.

82. Defective Fuel Pump

If, after stroking the auxiliary lever of the
fuel pump, the engine does not start, a can may
be mounted in a convenient position higher than
the carburetor. Attach the original fuel pump line
or a piece of windshield wiper hose to the bottom
of the container, or run a line over the top, form-
ing a siphon, and connect it to the carburetor.
When the can is filled with fuel, gravity will feed
the fuel to the carburetor. The engine will run
as long as fuel is supplied in the can (fig. 82).

Note. If the siphon system is used, be sure to prime the
siphon.

83. Governor Stuck élosed

An indication of a governor stuck in a closed
position is given when the engine stops after
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Figure 82. Defective fuel pump.

quick acceleration and fails to start again. It
may be detected by viewing the governor valve
through the carburetor throat with the carburetor
throttle valve open (fig. 83). If the governor
valve is stuck closed, it may be opened by passing
a small rod or stick down through the carburetor
and tapping the governor valve lightly, first on
one side and then on the other. If the trouble
recurs, remove the governor from the system and
use shorter bolts, obtained from the chassis, to
attach the carburetor to the manifold. The car-
buretor may be wired in placed if the air cleaner
is left off. This will work for short distances only,
as the wire will tend to stretch and allow air to
enter the manifold where it is joined to the car-
buretor.
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Figure 83. Governor stuck closed.

84. Thermostat Stuck Closed

If the thermostat is stuck in the closed posi-
tion, the engine will overheat. The thermostat
may be removed from the system (fig. 84). A
piece of cardboard may be placed in front of the
radiator to reduce time for initial warmup.

85. Collapsed Radiator Hose

A collapsed radiator hose usually causes the en-
gine to overheat at high speeds. This trouble will
be encountered in the lower radiator hose only
which, after becoming oil soaked and subjected
to engine heat, becomes soft and collapses due to
suction from the water pump. The hose will usu-
ally collapse and cause overheating at high
speeds. At low speeds, the hose will usually open
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Figure 84. Thermostat stuck closed.

and allow coolant to circulate and cool the engine
properly. To remedy the trouble, a piece of heavy
wire may be made into a coil the same diameter
as the inside of the hose and inserted into the
hose. The coil of wire will prevent the hose from
collapsing (fig. 85).

Note. Many vehicles are equipped with this coil in the
lower radiator hose at the factory.

86. Improvised Hose Clamp

Very often, a hose clamp of correct size is not
available. To keep vehicles in service, you should
improvise a hose clamp. A temporary clamp may
be made by placing a loop in one end of the wire
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Figure 84—Continued.

and pulling the other end through the loop with
a pair of pliers and fastening them (fig. 86).
87. Stripped or Broken Axle Flange Studs

Remove the broken axle studs with a punch or
chisel and hammer, and replace them with a com-
mon bolt or capscrew taken from the body of the
vehicle (fig. 87).
88. Bleeding Brakes

Hydraulic brakes may be bled by holding a
finger over the bleeder valve of the cylinder being
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Figure 85. Collapsed radiator hose.

Figure 86. Improvised hose clamp.
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Figure 87. Stripped or broken axle flange studs.

bled (fig. 88). A bleeder hose is not mandatory.
The finger will act as a one-way valve, preventing
air from entering the system but allowing the
fluid to be forced out as the pedal is depressed.
When a solid stream of brake fluid flows from
under the finger, the cylinder is bled sufficiently.
This method is suitable in the field where the
fluid may leak onto the ground, but if used in a
shop or on a floor, a container or rag should be
held under the bleeder valve to catch the fluid.
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Figure 88. Bleeding brakes.

Note. Bleed only the minimum amount of fluid, to pre-
vent waste.

89. Broken Spring

It is dangerous to operate a vehicle with a
broken spring. If the broken spring is on a driv-
ing axle, it will usually cause the axle to shift
and the vehicle to veer to one side. A broken
spring may cause the propeller shaft to be pulled
from its socket and drop loose or lock the wheels
and cause a serious accident. Temporary repair
can be made by prying the axle back into position
and securing it with a chain. If the spring will
not stay alined, pry it back in place and lash two
pieces of wood to it, as illustrated in figure 89.
If the spring will not support the weight, lash a
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Figure 89. Broken spring.

block of wood to the frame in a manner to relieve
the weight from the spring.

90. Cracked Distributor Rotor

A cracked rotor (fig. 90) may often cause dif-
ficulty for mechanics as well as drivers. Like the
distributor cap, it usually causes trouble on damp
mornings and prevents the engine from starting
until late in the day, after the rotor has dried
out. To detect a shorted or cracked distributor
rotor, remove the distributor cap from the dis-
tributor body. This will expose the rotor for in-
spection. Remove the coil secondary wire from
the distributor cap and hold it about one-fourth
of an inch from the top of the rotor. With the
ignition on, turn the engine over. If a spark
jumps from the wire to the rotor, the rotor is
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Figure 90. Cracked distributor rotor.

shorted. If the rotor reveals a crack, scrape the
crack thoroughly and fill it with tar from the
storage battery. Repeat the test to determine
whether the trouble has been corrected.

91. Grounded Spark Plug Wire (Waterproof Ignition)

If, in a waterproof ignition system, a spark
plug wire is grounded to its shielding, pull the
wire from the shielding and place the wire back
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in position. The engine can then be operated sat-
isfactorily in this manner.
92. Defective Starter Relay Circuit

On some tracked vehicles, the starter relay and
the master relay switches are similar. If one can-

not be procured, the other may be substituted.
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CHAPTER 5
VEHICLE RECOVERY

Section |. SIMILAR VEHICLES
93. Use of Similar-Type Vehicles

Occasionally, vehicles become mired and a spe-
cial purpose vehicle is not available to make the
recovery. During combat, it may be of the ut-
most importance that your cargo reach it desti-
nation, that you pick up personnel or cargo at a
given time or, if driving a combat vehicle, that
you attack at a specific time. Vehicles of similar
type or larger can generally pull a disabled vehi-
cle to a place where it can proceed under its own
power. Much may depend on your knowledge of
how to accomplish such recovery. However, dur-
ing combat, it is also very important to know
when to use general purpose or combat vehicles
to aid in recovery. Normally, vehicles that have
been committed to combat should not be with-
drawn to assist another vehicle that has become
mired or stuck. The importance of the mission
of the assisting vehicle should always be first con-
sideration. Although not always issued during
peacetime, during combat equipment that is
needed for emergency recovery is authorized for
each vehicle.
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94. Use of Similar-Type Wheeled Vehicles

To recover a mired truck by use of a similar-
type vehicle, a tow chain can be used. (If a tow
chain is not available, a rope, tire chain, or other
means of connecting the vehicles can be substi-
tuted.) The direction in which the mired truck
is recovered depends upon the situation; usually,
it is easier to recover any vehicle in the opposite
direction from that in which it was traveling.
Connect the chain between the two trucks by
means of their lifting shackles (fig. 91), and di-
rect both drivers to shift into low range and ap-
ply power gradually and at the same time. Cau-
tion should be exercised to prevent an impact
load or a jerk being applied to the chain or rope.
If the truck to be recovered is mired too deeply
or if it cannot apply power to its wheels, a simi-
lar-type vehicle should not be used; a wrecker
truck should be called upon.

95. Use of a Similar-Type Vehicle Equipped with a Winch

A truck of equal or greater capacity, equipped
with a wihch, could be used to recover a truck

Figure 91. Pulling with a similar-type vehicle.
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that is mired but, after recovery, could move un-
der its own power. All trucks with winches are
authorized 1 single snatch block and 1 tow chain
for rigging. Mechanical advantage should be used
because, in most cases, the resistance of the mired
vehicle is greater than the capacity of the winch.
Aline the winching truck with the disabled truck
for correct fleet angle. Attach the snatch block
to the disabled truck with the tow chain, forming
a sling from the snatch block to the lifting shack-
les. Rig a 2 to 1 mechanical advantage with the
winch cable by attaching the end of the cable to
the lifting shackles of the winching truck and
placing the cable loop in the snatch block (fig.
92). For additional power, signal the driver of
the mired vehicle to apply power to the wheels
gradually at the same time power is applied to
the winch. Continue the winching operation un-
til the mired vehicle is in a position from which
it can drive off under its own power. If a mired
or nosed truck is equipped with a winch, it may
be recovered by using the tow chain to anchor

i 13

Figure 92. Winching with a similar-type vehicle.

132 AGO 6473C



the snatch block in front of the truck, attaching
the end of the winch cable to the lifting shackles
on the truck and placing the cable loop in the
snatch block (2 to 1 mechanical advantage) (fig.
93), and gradually applying power to the winch
and wheels at the same time,

96. Towing Disabled Truck with a Similar-Type Vehicle

A vehicle of the same size as or larger than a
disabled vehicle can use a tow chain to tow the
disabled vehicle. (If a tow chain is not available,
a rope, tire chain, or other means of connecting
the vehicles can be substituted.) Connect the
chain from a lifting shackle on the towing vehicle
to a lifting shackle on the disabled vehicle (fig.
94). A driver will be needed in the towed vehicle

iliina: -

Figure 93. Winching with component winch.
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Figure 94. Towing disabled truck with a
similar-type vehicle.
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to steer it and to operate the brakes. Check the
vehicle technical manual for precautions to be
observed and use extreme care to prevent addi-
tional damage while towing the vehicle. This
method of towing should not be used in cities or
areas of heavy traffic. For towing in a city or in
heavy traffic, the front lifting shackles of the
towed truck may be tied tightly to the rear lifting
shackles of the towing truck. Turns must be
made with caution because there will be skidding
when the towed truck tries to follow the towing
vehicle. If both trucks have airbrakes, the air
lines should be connected between the two vehi-
cles. With the air lines connected, it is not neces-
sary to have a driver in the towed vehicle. Speed
should not exceed 15 MPH while any type of
wheeled vehicle is being towed. If the distance
is over 10 miles, and the situation permits, it is
best that a wrecker truck be used to tow.

97. Mired Tank

To recover a mired tank (if it is only mired
and can move under its own power after it is re-
covered), 1 or 2 more tanks from the platoon and
their tow cables can be used. The number of
tanks necessary for the recovery will depend upon
the extent to which the vehicle is mired (par.
17). The average tracked vehicle can pull a load
equivalent to its own weight on dry, level terrain.
All main battle tanks carry 2 tow cables; light
tracked vehicles carry 1 tow cable. The strength
of a tow cable is equal to or slightly greater than
the effort of one pulling tank. If 2 tanks are used

134 AGO 6473C



to pull, 2 tow cables must be used between the
mired tank and the tank next to it to withstand
the effort applied. One cable may be used be-
tween the 2 pulling tanks (fig. 95). When two
tow cables are used, they should be crossed to pre-
vent the cable from becoming entangled with the
track on turns (fig. 96). The tow cable between
the tanks should be connected to the tow hooks
of the tanks; all drivers should shift into low
range and gradually apply power to the tracks
at the same time. If the mired tank is disabled
to the extent that it cannot apply power to its
tracks, and the situation permits, a recovery vehi-
cle should be called to perform the recovery.

Figure 95. Recovering mired tank with
similar-type vehicles.

T
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Figure 96. Towing disabled tank with another tank.
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98. Nosed Tank

To recover a nosed tank, 2 or 3 tanks from the
platoon and their tow cables may be used. The
tow cables should be connected between the tanks
the same as for recovery (fig. 95), except the
towing tanks pull in reverse. The tank should be
recovered in the direction opposite that in which it
was moving when it nosed. In an extreme situa-
tion, a source of power may also be necessary to
cause the front of the nosed tank to be lifted. To
use a lifting tank, two or more tow cables should
be connected together with tow hooks to gain ad-
ditional length and allow a safe working distance.
The connection should be made from the front of
the lifting tank to the front of the nosed tank by
means of their tow hooks (fig. 97). All the drivers
should shift into reverse and, at the same time,
gradually apply power until the nosed tank
reaches a near horizontal position, then the lift-
ing tank should be signaled to move forward,
while still supporting the load, until the tank is
recovered. Caution should be exercised to pre-
vent pulling the lifting tank into the ditch. Usu-
ally, fuel will have spilled from the nosed tank;
therefore, smoking or open flames should not be
permitted, and the exhaust of the pulling tanks
should be pointed away from the nosed tank.

99. Overturned Tank

An overturned tank may be righted by use of
three tanks from the platoon and their tow ca-
bles. One tank will be used for pulling the over-
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Figure 97. Recovering nosed tank with
similar-type vehicles.

turned tank upright; the other 2 tanks will be
used to hold and retard the fall of the overturned
tank. Tow cables should be connected together
in pairs to gain additional length and to allow a
safe working distance. One pair of cables should
be connected from the tow hook on the pulling
tank to the roadwheel arm housing near the cen-
ter of the high side of the overturned tank (fig.
98). To prevent damage, never connect to any
other part of the suspension system, turret, or
tiedown eyes. The two tanks used for holding,
with their tow cables connected together for
length, will have connections made from the tow-
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Figure 98. Recovering overturned tank with
similar-type vehicles.

ing hook on each tank to the towing hook on the
high side of the overturned tank. The two hold-
ing tanks should be positioned at a 30° to 45°
angle from the overturned tank to prevent dam-
age to the tow cables or the fenders and lights
of the overturned tank when it is uprighted.
Drivers of the holding tanks should shift into low
range; the pulling tank should apply power grad-
ually, in reverse, and the holding tanks should
move forward only enough to keep slack out of
the cables until the overturned tank passes the
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vertical. After the overturned tank passes the
vertical, the holding tanks move forward slowly,
supporting the overturned tank and lowering it
to its suspension system. Because of spilled fuel
and oil, extreme caution must be exercised to
prevent smoking or open flames near the over-
turned tank, and the exhaust of all recovery tanks
should be pointed away from the overturned tank.
If the overturned tank is on its turret, the use of
two tanks may be necessary to pull it to the verti-
cal position. The tanks may then be repositioned
as illustrated.

100. Towing Disabled Tank

A disabled tank can be towed by another tank
of the same weight class using its two tow cables.
The tow cables should be crossed, to prevent en-
tanglement with tracks, and connected between
the tanks by means of the tow hooks (fig. 98).
A driver will be required in the towed tank to
steer it and to operate the brakes. It will be nec-
essary to have a man in each turret to watch the
cables and to signal instructions. Because of the
danger of carbon monoxide gas from the towing
tank, the driver in the towed tank should be
changed frequently (every 5-10 minutes). Check
the vehicle technical manual for precautions to
be used during towing to prevent -additional dam-
age to the tank. If the disabled tank has defec-
tive brakes, or the universal joints are discon-
nected, another tank will be necessary for hold-
ing. The holding tank is connected to the rear of
the disabled tank for holding. Never exceed a
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Figure 99. Towing disabled tank downhill.

speed of 12 MPH while towing any type of
tracked vehicle. If the towing distance is over 1
mile, and the tactical situation permits, a recov-
ery vehicle should be used to tow.

Section 1. SPECIAL PURPOSE VEHICLES

101. Wrecker Trucks and Recovery Vehicles

This section describes and explains recovery
using wrecker trucks and recovery vehicles. Such
recovery is usually performed at company and
battalion levels, in support of the platoons, when
other methods are unsuccessful or unsuitable.
Wrecker trucks are designed to recover wheeled
vehicles, and recovery vehicles are designed to
recover tracked vehicles.

Caution: All safety precautions in paragraphs
38 through 40 and those listed in the technical
manuals pertaining to the special purpose vehicle
will be exercised during any recovery operation.

102. Mired Truck

To recover a mired truck with a wrecker truck,
aline the wrecker truck with the mired truck if
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possible (fig. 100). This will permit more effec-
tive use of the anchors. If the wrecker truck
cannot be positioned in alinement with the dis-
abled vehicle because terrain or some object is in
the way, a fixed block can be used to change the
direction of pull. Compare the winch capacity to
the estimated resistance and determine whether
mechanical advantage is necessary (par. 17). In
most cases, a direct pull will recover all 214-ton
trucks and lighter vehicles. Attach a tow chain
to the lifting shackles on the mired truck to form
a sling (fig. 31). Use the wrecker truck ground
spades or the front winch as an additional anchor,
if necessary. Signal the driver to apply power to
the winch gradually, and recover the truck. Cau-
tion must be exercised to prevent damage to the
frame when attaching rigging to trucks. Always’
use a sling attached to the lifting shackles (front
or rear).

103. Nosed Truck

To recover a nosed truck or a truck over an
embankment, position the wrecker truck parallel

Figure 100. Recovering mired truck with a wrecker truck.
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with and as close as possible to the shoulder of
the road. The wrecker truck ground spades and
outriggers should be used to stabilize the wrecker
truck during this operation. Secure a single
snatch block to an anchor on the opposite shoulder
of the road from the disabled vehicle, to get a
change of direction, rig the winch cable through
the block, and attach the cable to the nosed truck
by means of a tow chain attached as a sling to the
lifting shackles (fig. 101). Signal the wrecker
truck operator to apply power to the winch grad-
ually, and winch the nosed truck up the embank-
ment until its rear wheels are on the road. Rig

Figure 101. Winching nosed truck with a wrecker truck.
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Figure 102. Lifting nosed truck with a wrecker truck.

the wrecker truck crane to the front of the nosed
truck with a tow chain forming a sling from the
lifting shackles (fig. 102). Signal the wrecker
truck operator to lift the front of the nosed truck
to a horizontal position; signal the truck driver
to set the parking brake on the truck. Disconnect
the winch cable. Start the engine of the truck
and release the brake. Then, through a coordi-
nated movement, signal the truck driver to apply
power to the wheels in reverse and the wrecker
truck operator to traverse the crane, until the
truck is turned parallel with the road and re-
covered.

104. Overturned Truck

To upright an overturned truck, 2 sources of
power are necessary: one for pulling the truck
upright; and the second for a holding effort to
keep the overturned truck from dropping too
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hard, which will damage its suspension system.
Caution must be exercised. A sling method of
attachment must be used on the overturned truck
for both sources of power, because a pulling force
or holding force applied to only one point of the
frame usually results in a bent frame. For the
uprighting rigging, connect 1 end of a sling
made of chain or 1-inch fiber rope to the frame
just behind the front bumper on the high side,
and the other end of the sling to the frame at a
point above the spring seat bearing on the high
side; then attach the end of the winch cable to the
center of the sling (fig. 103). Use the wrecker
truck ground spades for additional anchors if
necessary. For the holding rigging, connect a sec-
ond sling to the overturned truck frame at the
same points as the uprighting sling. The holding
source of power may be either crewmen or an-
other truck. If the holding truck does not have
a winch, use the 1-inch fiber rope from the
wrecker truck, and attach it from the lifting
shackles on the holding truck through a fixed
block for a change of direction, and to the center
of the holding sling. Signal the wrecker truck
operator to apply power to the winch gradually
until the overturned truck is past vertical, and
the driver of the holdin;g truck to move forward
slowly to support and lower the overturned truck
to rest on its own suspension system. If a hold-
ing truck is not available, crewmen may be used
with a fiber rope tackle. One man, using a tackle
with a 4 to 1 mechanical advantage and 3 turns
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Figure 108. Recovering overturned truck with a
wrecker truck.
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around a tree with the fall line, can control the
dropping speed when uprighting the truck. Cau-
tion must be exercised to prevent smoking or
open flames near the overturned truck because
of the danger of igniting spilled fuel and oil.

105. Towing Wheeled Vehicles

Frequently, it will be necessary to tow the re-
covered vehicle to a repair shop with a wrecker
truck. The method of towing a vehicle depends
primarily upon the terrain over which it is to be
towed. A wrecker truck is capable of towing ve-
hicles by the following methods:

a. Highway Tow. The towbar is used when-
ever possible, Attach the towbar from the
wrecker truck towing pintle to the front of the
disabled truck (fig. 104). All wheels of the dis-
abled truck are on the ground. No driver is nec-
essary in the disabled truck. Precautions as pre-
scribed in the technical manual for the vehicle
should be complied with before towing.

b. Crosscountry Tow. To tow crosscountry,
better control of the disabled truck over rough
terrain is necessary. Attach a sling to the lifting
shackles on the disabled truck; place the sling
through the hook on the boom winch. Attach a
tow chain from the wrecker truck towing pintle
to the lifting shackles of the disabled vehicle.
Raise the front end of the disabled truck until its
front wheels are approximately 12 inches off the
ground (fig. 105). Extend the boom until both
chains become taut. This prevents the truck from
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swaying while it is being towed. No driver is
necessary in the disabled truck. For some trucks,
it may be necessary to extend the boom shipper
braces to allow the boom to ride high enough to
lift the front wheels of the disabled truck to a
safe height off the ground. The boom shipper
braces should always be used to take the strain
off the boom hoist ram and swing gears. A hoist-
ing bar, if available, may be used instead of the
hoist sling and the tow chain may be connected
between the bar and the pintle hook on the
wrecker truck.

¢. Tandem Tow. When terrain makes it im-
possible to tow a vehicle with one wrecker truck,
the tandem tow method can be used. To rig a
tandem tow, aline 2 wrecker trucks in front of
the disabled vehicle, with a distance of approxi-
mately 50 feet between vehicles. Form a sling
by attaching a tow chain to the lifting shackles
of the disabled truck. Attach a single snatch
block to the sling. Rig the rear winch cable from
the wrecker truck nearest the disabled vehicle,
through the block, and back underneath the
wrecker to the towing pintle of the front wrecker
truck (fig. 106). With this rigging, one wrecker
may serve as an anchor while the other pulls with
a mechanical advantage; or both wreckers may
pull together. Extreme caution is necessay to
keep the cable taut and not allow it to become
entangled with the wheels of the middle vehicle.

106. Towing Precautions for Wheeled Vehicles

Extreme care must be exercised when towing
disabled wheeled vehicles to prevent additional
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Figure 104. Highway tow with a wrecker truck.

Figure 105. Crosscountry tow with a wrecker truck.

Figure 106. Tandem tow with wrecker trucks.

148 AGO 6473C



damage while they are being towed. The vehicle
technical manual should be checked for towing
precautions peculiar to the vehicle. The following
general safety precautions should be exercised.

a. Short Hauls (less than 10 miles). On trucks
with Hydra-Matic transmissions, shift the trans-
mission to NEUTRAL position and the transfer
to DOWN NEUTRAL position. For trucks with
standard transmissions, shift the transmission
and the transfer to NEUTRAL position.

b. Long Hauls (over 10 miles). To prevent
damage to the transmission and transfer, remove
all propeller shafts of wheels that remain on the
ground.

¢. Speed. Never exceed 15 MPH while towing
any type of wheeled vehicle.

107. Mired Tank

a. Recovery With One Recovery Vehicle. To
recover a mired tank with one recovery vehicle,
position the recovery vehicle in proper relation
with the mired tank to obtain the correct fleet an-
gle (par. 8a). Compare the capacity of the winch
to the estimated load resistance and determine
the amount of mechanical advantage necessary
(par. 17). Use the backup or lead method de-
scribed in paragraph 36 to erect the rigging.
When a 2 to 1 mechanical advantage is desired
(fig. 107), the block should be attached to the
towing hooks on the mired tank by means of
either a floating block, tow cables, or a tow bar
(par. 37b(1)—-(3)). Connecting the block to one
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towing eye would cause the tank to be pulled side-
ways and increase the load resistance. To rig a
3 to 1 mechanical advantage (fig. 108), one block
is connected to one towing eye with a shackle,
and the end of the winch cable to the other towing
eye. After rigging is erected, signal the recovery
vehicle to apply power to the winch gradually
and recover the tank.

0. Recovery With Two Recovery Vehicles.
When 1 recovery vehicle with a 3 to 1 mechanical
advantage is insufficient to recover a mired tank,

B = . ===-;c-|
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Figure 107. Recovering mired tank with recovery vehicle
using 2 to 1 mechanical advantage.

Figure 108. Recovering mired tank with recovery vehicle
using 3 to 1 mechanical advantage.
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a second recovery vehicle will be necessary to in-
crease the effort available. Rig each recovery ve-
hicle with the same mechanical advantage by us-
ing the backup or lead method (par. 36) to erect
the rigging. The recovery vehicles should be po-
sitioned side by side to allow the same lengths of
winch cable to be used because of their variable
capacity winches (par. 8a). To rig the recovery
vehicles with a 2 to 1 mechanical advantage, at-
tach the block of each rigging to a towing eye
with a shackle (fig. 109). To synchronize winch
speeds, both recovery vehicle operators should
set their engine speed at the desired r.p.m. with
the hand throttle, and compensate with the foot
accelerator to maintain taut cables.

108. Nosed Tank

To recover a tank nosed in a deep ditch or
ravine with a recovery vehicle, position the re-

Figure 109. Recovering mired tank using
two recovery vehicles.
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covery vehicle as close as possible to, in alinement
with and facing, the disabled vehicle. Using the
boom with its maximum mechanical advantage,
connect the boom hoist block to the towing hooks
on the nosed tank by means of a V-chain (fig.
110). Signal the recovery vehicle operator to ap-
ply power gradually to the boom winch, and the
tank driver to apply power to the tracks at the
same time, and recover the tank. In extreme sit-
uations, it may be necessary to use a combination
winching and lifting operation and recover the
nosed tank to the same side of the ditch on which
the recovery vehicle is positioned. Smoking or
open flames must not be permitted near the nosed
tank because of the danger of igniting fuel and
oil that may have spilled.

Figure 110. Recovering nosed tank with recovery vehicle.
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109. Overturned Tank

When a recovery vehicle is used to upright an
overturned tank that is down an embankment,
the recovery vehicle should be positioned facing
the bottom side of the overturned tank, and as
far away as possible. Rig a sling with 2 tow
cables by connecting 1 end of each cable with a
towing hook or shackle to the overturned tank’s
lifting eyes on the high side. Use a shackle to
connect the opposite ends of each tow cable to the
main winch cable of the recovery vehicle (fig.
111). Signal the recovery vehicle operator to ap-
ply power gradually to the winch and upright the
tank against the embankment. Clear the tank of
all spilled fuel or oil. With the rigging still at-
tached to prevent the tank from overturning,
signal the tank driver to apply power to the
tracks and climb the embankment.

Caution: Do not allow the cables to become en-
tangled in the track.

If the embankment is too steep for the tank to
climb, the tank driver should apply power to the
tracks and turn the tank into a position that will
prevent its overturning, disconnect the upright-
ing, rigging, and rerig for a winching operation
to pull the tank up the embankment. If the over-
turned tank cannot be uprighted against an em-
bankment, a source of power similar to that de-
scribed in paragraph 99 should be used to pre-
vent the tank from falling too hard on its suspen-
sion system. Extreme care should be exercised
to prevent smoking or open flames near the over-
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Figure 111. Recovering overturned tank with
recovery wvehicle.

AGO 6473C



turned tank because of the possibility of igniting
fuel and oil that may have spilled.

Note. In an emergency, expedite the recovery opera-
tion by omitting the holding source of power.

110. Towing Tracked Vehicles

Frequently, it will be necessary for the recov-
ery vehicle to tow a recovered vehicle to a repair
shop. The method of towing depends primarily
upon the terrain over which the vehicle will be
towed. A recovery vehicle is capable of towing
vehicles by the following methods:

a. On the highway, attach the tow bar from
the recovery vehicle towing pintle to the front
towing eyes on the disabled vehicle (fig. 112).
No driver is required in the disabled tank.

b. To tow crosscountry or over rough terrain,
connect two tow cables between the vehicle by
means of the tow hooks (fig. 113). When using
two tow cables, they should be crossed to prevent
entanglement with the tracks or fenders when a
turn is made. A driver will be needed in the
towed vehicle to steer it and to operate the
brakes; a man will be required in each turret to
watch the cables and to signal instructions. The
driver of the towed tank can steer by shifting
into low range momentarily for turning, and then
shifting back into neutral.

¢. In combat, the V-chain is used for towing
when it is necessary to make a towing connection
with the least possible exposure of personnel when
under fire. The V-chain is attached to the towing
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pintle of the recovery vehicle before entering the
combat area, (fig. 114). The recovery vehicle is
then backed into position by viewing from the
commander’s cupola periscope until contact is
made with the front of the disabled tank. One of
the tank crewmembers can then slip through the
escape hatch, crawl under the vehicle, and con-
nect the V-chain arms to the towing hooks of the
disabled tank. If the sides of the vehicles are
exposed to fire, another tank can be called to
furnish cover by taking position parallel to the
operation on the side drawing fire.

Figure 112. Highway tow with recovery vehicle.

Figure 118. Crosscountry tow with recovery vehicle.
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Figure 114. V-chain attachment for combat tow hookup.

111. Towing Precautions for Tracked Vehicles

When a disabled tracked vehicle is being towed,
care must be exercised to prevent additional dam-
age to the towed vehicle. The vehicle technical
manual should be checked for towing precautions
peculiar to the vehicle. The following general
safety precautions should always be exercised:

a. For short hauls (less than 1 mile), the
power train is connected with the gearshift con-
trol lever in NEUTRAL position. If tow cables
are used, a driver will be needed to control the
towed vehicle.

b. For long hauls (over 1 mile), to prevent
damage to the transmission, the power train
should be disconnected at the universal joints to
the final drives. The tow bar must be used when
the power train is disconnected, to control the
disabled tank.
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¢. Never exceed speed of 12 MPH while towing
any tracked vehicle.

d. Other precautions are the same as those
used when one tank tows another (par. 100).
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