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DEFICIENGIES aND SUGGESTED MODIFICAT IONS

Deficiency

1. Inadequate steermg character—
- isties inherent within the CD-
850=3 cross-drive transmission
were revealed during test oper-
ation,. These deficiencies are
listed as followsz

G Tendency of vehicle to over-

steer at high speed when the -

operator attempts to make a
minor change in direction.

b, Loss of adequate steering
control when the vehicle
speed exceeds that of
engine, . such as when coast-
ing downgrade.

2. The accelerator is positioned in
such a manner that the driver's
leg becomes excessively tlred

after applying full throttle for

an extended perlod.

3. The accelerator and foot brake
ars so arranged in relation to
each other that difficulty is
experienced when releasing. the
accelerator and applying the
brake, Since the accelerator
is located beneath and forward
of the brake lever, movement of
the foot from the accelerator,
in order to apply the brake, is
hampered by the toe being caught
beneath the brake lever. This
interference is particularly
noticeable by drivers having
large feet or those wearing
bulky type footwear.
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Suggested Modification

The CD-850-3 transmission be
modified to incorporate output
type steering. During tests

-conducted to evaluate perfor-
- mance of a CD-850 transmission
- équipped with this type steer-

ing system appreciable im-
provement was observed in high
speed steering and a correc-
tion of steering deficiencies
noted when operating vchicles
under coasting ccnditions.

~See 4ppendix H, Correspondence,

H-4.

The aceelerator should be so
arranged that the driver can
apply full throttle without
undue leg or foot fatigue.

: Rearrarig‘a brake l;vér and

accelerator so as to provide
sufficient clearance for the
driver's feet during the manipu-
latiom of these controls. :
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. Deficiency

be Iﬁitlally, apollcation of the
~ foot brake lever requires ex-

cessive pressure to overcome
the brake lever return spring.
This pressure is required when

the knee is bent so that the leg

has little lever adVantage.

5, Care mist be ‘exercised not to

~allow the foot to slip off the

foot brake lever during brake

‘application,- since when return-

ing under action of its return

spring the lever is likely to -

strike the shin of the driver's

other leg.

ing brake,

6. The drivers! seats are not adjust-
able from front to rear.
does not allow drivers of various
leg lengths to position themselves
in relation to controls so as to
facilitate operation.

This danger is also
present when releasing the park—

This

7. Two Medium Tanks, M46, turned

when overturned during test opera=.
tion. See Appendix H, Correspon—

dence, H"'S .

8. Sand shields are eésilyzbenﬂy.be;
come lost during operation, and
are difficult to re-install after

damage.

9. The following princlpal deficien—
cies were noted in the CD 850-3 °
cross-drive transmissions
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Suggested Modification

Decrease the effort required
to initially actuate brake
lever or so arrange that leg
will be in a more advantageous

position when necessary force = -

is appliod.

Reposition lever or reduce
length of rearward travel of
brake lever upon being re-
leased in order that lever is-
unlikely to strike driver' s
leg,

Provide seats which are adjust-
able from front to rear in
addition to its present ele-
vation adjustment mechanism.

Recommend a thorough investi-
gation be conducted: by the -
Ordnance Department with a
view of eliminating the hazard
of fire within these vehicles .
when overturned.

-Provide a flex1ble non~-metallic

type sand shield :less suscepti»
ble to damage.

-Erincipal deficiencies of the
‘transmission be correccted by

application of modifieations
as followss
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oNenFTE
Deficiency - Suggested Modification
ae Brakeét aQ Brékeszg
(1) Failure of brake plates ‘ ,;(}) Provide'improvéd"”:
due to warping and shrink- . = brake plates.
ing. g o e
‘el The brake apply strut (2) 4 means be provided
~ ("cigar") between the | " to insure that the
. bell crank and brake - brake apply strut
cam ring within trans- cannot fall out of
- mission end cover became . its proper position.
. dislocated resulting in
loss of brakes on one:
side of wehicle, :
b. Steering differential failed b, A more reliable type s Wr-'

frequently during test opera-
tion,

Ce 4n excessive number of input

C.

ing differential bc pro-

‘vided, possibly of increased
“size and strcngth

.A;more,rellable ;nput shaft
shaft bedrlngs failed during. . bearing be provided.
test - R
: d. 0il seal rmgs, partlcularly d. :‘More effectlve seal rlngs
. _converter, falled during be prov1ded}
. Lest, ‘
€. 0il pump gears and shafts ¢, Increase durability of oil
falled.‘ = 'pump”gears and shafts.
During nlght Operatlon, the out- 10. deesign and relocate the . -
board exhaust mifflers and pipes mifflers to eliminate visi-
on test vehlcles are visible for . bility due to glow1ng'p;pes
a distance of approximately SOO and mifflers during night oper-
yards w1thout vision aids. ation. (See item 25. )
1L, Serv1ce headlights are not pro- 11, PrQVldb means for effecting

vided with a means for adgustlng : headllght beam adgustment

the hbadlight beams.
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Deflciencx e ; Suggested Modification

12, Engine il coolers frequently - 12." Pressure capacity of coolers
failed at the lower corners . . _should insure an aduquatb mar-
during tecst operation. : ‘gin of safety.

13, 0il lines to crew compartment @ 13, - A more reliable oil line be
heater and from engine and trans- provided. Flexible mctallic
mission to coolers often split, lines have been used with suc-
resulting in loss-.of oil. If cess under test condltlons at
undetected, these leaks jeopard- this board. !
ize the life of the power com— ;
ponents,

14. Explosions 66cur in ths engine - 14. The cause of these explosions

crankcase which blows’ the oil’ should be eliminated since
filler cap and bayonst .gauge out crews are endangered while
of the englne oil filler tube, ' working over an operating

engine in addition to the
damage which results to the
filler cap and oil gauge.
Recommend an investigation

be conducted to determinc and
gliminate the cause of these
explosions. b

15, Test vehicles emit a considerable 15, Application of corrective modi-
amount of smoke from the exhaust fication to prevent described
when descending a steep grade. - smoking is nccessary.

This smoke 1s also often noted
during operation immediately after -
the vehicles have been halted
suddenly. From a tactical stand-
point this condition is considered
a major deficiency. See Appendix

F, Photographs, F-6.

-

16, The Med 1um Tenk, M46, was found 16, Efforts be contlnued to 1mprove

to be deficient: in hill-climbing gradeability of test véhicles.
ability. Test vehicles halted Recommend that :final drive units
duec to lack of power on a slope -~ providing increassd gesr reduction
. of approximately 55 percent. No : be considersdto improve grade- :
track slippage cccurred. 2 ability at the expense of top
APPENDIX - E : : Page 5
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17,

18,

19,

20,

21,
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Deficiency

‘Several failures éf the parking 17

brake lever shaft occurred on
test vehicles.

Test vehicles are occas1onally 18,
1nadvertently steered and gear
ranges changed due to applica-

tion of force by driver in try-

ing to steady his body movement
while negotiating rough terrain.

‘Thé moistureproof generators : 19.

provided for tecst vehicles are
not designed for operation
under water. Their location is
such that if, 12 inches of water
is present in the engine com-
partment, the main' generators
will become inoperative. The
auxiliary generator is located
approximately 4 inches higher
and probably will also fail due
to movement of water occa51oned
by-vehicle motion, )

Lubricant within all track sup- 20,
port rollers on test vehicles

was found to be water emulsified
after fording operation.

Rotor coils within the magnetic 21,
clutch aSSLmbly of the Sawyer- .
Bailey oil cooling fans occasion-
ally rotate between the magnetic
poles. This rotation results in’

Rt

Suggested Mcdification

speed performance. See Appendix
H,‘Correspondence, H-3 and H-4.

4 more durable parking brake
lever shaft be provided.

Steering and shifting controls
be replaced by a rigidly mounted
steering device (a wheel is
recommended) and fingertip shift
lever similar to that of an auto-
mobile., This device would en-

.able the driver to brace himself
- whan negotiating rougih terrain.

Waterproof generators, if practi-
cal, be provided. .In the “event
this is not feasible, the gener-

ators be relocated to cnable
this vehicle to msct its ford-
ing requirement of 42 inches
without special kit,

The effectiveness of grease
seals cf the track support
rollers and compensating idler
wheels be improved to preclude
entrance of water during ford-
ing operations.. - -

A modification be devised to

prevent rotation of rotor coil
between magnets.

4 : Page 6
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224

23,

25

26,

APPENDIX - & :

:Déf,ic‘iehcy '

an inoperative fan due to resul—v
tant electrical short clrcuit,

Numerous failures of electrical
sending units and switches 0C~
curred during test operatlon.

“An excessive numbér of roadwheel

bearings failed during test operb

‘ation,

Engind-air cleaner housings be-

-came defective due to holes torn

in the housing when small metal
tabs were brcken loose from the
cleaner, "See Appendix F, Photo-
graphs, P,

During opergtlén in wooded or
brush covered areas, broken twigs

and leaves are ignited by the out-
‘board mffler and prusent a fire

hazard.f

Control linkages along floor of
tank hull between driver's and
engine compartments are sus-
ceptible to freezing during

~ periods of intarmmttent freez~

ing ond thawing temperaturcs.

The operation of the control
linkages is alsc often hampered
by accumulation of trash’and for—
mation of rust.’ Due to the inac-
ccssibility of these linkagés

224

23.

25,

I DECLASSIFIED
Authority ININD Wé@d

Suggested Modification

Reliable electrical sending

units and switches be pro-
vided. Eliminate transmis—

sion filter pressure differ
fential sendlng unit,

OG-Grease, 0.D., all purpose,
0G~00 was used during test in
accordance with Detroit Arsenal
instructions, Recommend. further
investigatlon be made to deter-
mine the suitability of this
type grease fog use at tempera—
tures above 32

Recommend elimlnatlon of thesenmb-
al tabs since they serve no
useful purpose on clsaners for

the Medium Tank, M46,

Redesign and relocate the
mifflers to eliminatc the

, hazard of 1gniting brush,

lsaves, or twigs by the cut- o
board mifflers. (Sbu item 10.)

Provide a waterproof sheath- .
within which the control linkages
may be eniclosed throughout the
length of the vehicle or re-
arrange linkages sc as tc get -
them off the floor of the tank
hull where they are constantly:
expcsed to, accumulated water -

- and trash within the hull,

Page 7



Deficiency
considerable difficulty is experi-

enced in locating and eliminating
the cause of these malfunctions,

_Considerable difficulty was ex~
perienced in locking the driver's
and assistant driver's hatches

in the closed position due tc the
failure of the lccking plunger to
seat properly in its boss upon.
actuation of the locking plunger
lever.

27.

During cperation, particularly 28,
when turning, the track ncise cf

test vehicles was excessive. The
movement of this vehicle may be
detected on a still night at a
distance of approx1mately 1000
‘yards. This track noise to a large
extent nullifies the quietness cf

the power package during cperation,

28,

. Engine and transmission mounts 29.
‘failed during test operation due

tc movement cof the pcwer package. .
This failure is believed due to
excessive pressure applied to
transmission by brake actuation, -
vibration. of power package, and
inherently poor design of mounts.

Governor throttle levers broke
. during test operation,

30.

Brake linkages‘on early issue 3L
test vehicles were difficult to

adj‘u St,‘

31,

Air cleaners oil bathé are ex~;, 32
tremely difficult to remove for

servicing of the air cleaner due

324
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Suggested Modification

‘Modify present driver hatch
locking device or replace with
a locking device which will
insure easy and secure lccking
of the driver's and assistant
driver's hatches in the closed
position. :

Suggest experimentation be con-
ducted using rubber mounted -
sprockets in an effort tc reduce
track noise. :

Redesign mounts so as tc improve
durability. Rearrange trans-
m1351on mount ing bracket sc as
to provide an entirely enclosed
bracket for transmission mcunt

Replace with new typc lever
which provides greatur dura—
blllty.

Install latest type brake
linkages tc facilitate adjust-

 ment,

Provide additional clearance to
facilitate the removal of the
0il pan for Serv101ng cf the

 Page 8



33.

34,

35.

36.

37.

385“

40,

‘Engine  fan clutch ~ shing -failedu.

Deflciencz

to lack of clearance between the o
air cleaner and the flcor of the’
turret.

Transmission manual control -
levers werse broken during oper-
ation.

B,

3h.

Spark plug wires on auxiliary 354

‘engine were damaged inadver-

tently by mechanics whe stepped
on these wires during maintenance
operatioﬁ on the power packagea

Insufflclen’c mileage was obtained 36,
on T84 rubber track. Tracks

failed after from 200 to 500

miles cf operatlon. :

Durlng Operation, battery electro- 37.
lite beiled. In some cases the 5
batterles ruptured. fe ‘

The cruising'fanée"éf the Medium
Tank, MAG, is insuffiCient

During test, cruising range on
+the highway was approximately 72
" miles and on cross—~country oper-
- ation, approximately 50.

39

Stéering clutech ball bearing in
transmission failed.

Bolts znd nuts loosened in the 40.
throttle linkage system, result—

- 1ng in malfunctions.

APPENDIX - E

»v1bration.
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Suggested Medification -

air cleaner.

Provide transmission centrol

levers fabricated of a stronger

.material to increase durability.

Provide a more reliable engine
fan clutch bushing or assembly.

Extend the spark plug snleld
already provided on auxiliary

_engine to protect the spark

plug wires.

Equip vchiclbs w1th TEOE1l steel
track or with cold rubber T84
track.

Provide batteries which will

~ not boil and rupture, cr pro-
vide a means for cooling

present batterles.

Provide 1ncreased capacity fuel

tanks or greater fuel economy e
in power components, :

Tstall improved roller bearings;

Provide bolts and nuts which

will not beccme 1oosened by

Page - 3



TR

4.

: '4‘2.’ -

el

Gas 11ne qulck discanhect unitS',
- failed due to vibration, result-4
ing in leaks.' . :

For additlonal mechanical fail-

'ures.whlch‘occurred during test,

see Appendix D, Mschanical Fail-

ures. The mechanical d ficiency'

whlch ccntrlbuted tc or caused

- some failures was impOSSible to
determlne. -

il

' agencies in an effort to déteﬂ% st

7Pr0v1de a gas line qnick disn\
' conneet unit constructed of a -
‘more durable metal which will
eliminate wéar as a result of

,‘-

i

i .

v’lbrat fon,

Reccmmend careful copszdératicr
of these failures be given by
manufacturers and ordnance

mine possible cause of failures '
and provide suitable ccrrective
modiflcatlons. b




