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Introduction

ATLAS, an Artillery Towing Lightweight Auxilliary System is primarily a highly
maneuverable tractcr designed for transport and support of the XM 198 155mm Howitzer.
It is lightweight, helicopter transportable, and in addition is capable of supplying
auxilliary power, electrical , compressed air and hydraulic to support associated equip=
ment. In support of the howitzer it can carry 30 rounds each of projectiles, mixed zone
powder charges and up to 64 varied types of fuzes. It is a front wheel drive, rear wheel
steer tractor and when hooked to the howitzer can pivot steer about the center of its
drive wfie, enabling it to traverse the howitzer while it sits on its own base plate, It
is also capable of cross-country operation and has fording capability, and is powered by
a dependable, derated diesel engine using primarily dependable commerical powertrain
components,

Specifications

Powertrain
Engine = Detroit Diesel Allison 4-53N40, water cooi-ed
116 horsepower @ 2,800 rpm
252 |b=~ft torque @ 1,500 rpm
212 In3 displacement

Cluk_:h - 12" RT, Rockford clutch




Transmission = Clark Equipment Company Model 280V
5 speed manual - remotc shift
Transfer Case - Pacific Car and Foundry Company Special Design
2 speed, 1.08: 1 and 1,985: 1, with/disc
Parking brake
Drive Axle -~ Rockwell Standard, H-140, modified with/offset bowl,
limited slip differential, 8.2: 1 ratio, disc brakes

Suspension -

Drive Axle - trailing arm, torsion bar, tubular shock absorbers,

6" jounce, 6" rebound
Steering Axle = Trailing arn-1,. coil spring, tubular shock absorbers,
4,25 " jounce, 4.75" rebound
Tires - Drive axle, 16.5 - 19.5 wide profile Load range H (16 ply rating)
inflation &0 psi

Steer axle, 12-16.5 wide profile, load

Range D (8 ply rating) inflation 30 psi

Wheel base - 45,5" (solo), 252" (with/howitzer) -

Steering (Power)
Solo operctior-n, hydraulic cylinders on axle
Towing howitzer, hydraulic rotary actuator acting through King pin on boom

Minimum turning radius, solo, 146" wall-wall




Performance
Maximum drawbar pull = 13,500 pounds
Maximum speed” 38 mph with/howitzer, 20 mph solo
Gradeability - 50% ascending, 60% descending (with/howitzer)
Side slope - 40% (with/howitzer)
Fording depth - 48 inches
Cross-country speed - in excess of 5 mph
Ammunition stowage
30 rounds projectiles, 155mm
30 rounds powder charges, mixed zones
64 fuzes, M557 and/or M514
. Auxilliary Systems
Electrical - 24 VDC, 200 amp altemator
2 type 6TN batteries
Compressed Air - 100 psi maximum, 2240 In3 reservoir capacity,
12 CFM compressor

Hydraulic - 2,000 psi maximum, 23 GPM, open center

Crane - Hydraulic - Electric, 2,000 pound maximum lift

9 foot maximum reach (manual telescoping)

Winch - 10,000 pound planetary, 2 speed




Overall Dimensions

Length 110 Inch (less front and rear ammo racks)

Width 96 Inch
Height 109 Inch (reducible to 94 inch)

Weight 8,000 pound (less ammo)
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DESIGN DISCUSSION

Frame

Since the completion of the final weight analysis is apparent that additional consideration
needs be given to whether the frame is indeed over designed and if its weight could be reduced.
In the case of the boom, cross beam, and side frames this is likely and also the frame itself.

If new analysis is undertaken use should be made of one of the more simple commerically
available computer analysis programs such as ANSYS, Engineering Analysis System from
Swanson Analysis Systems Inc, Some additional shop drowinés will need to be made when the
test rig is built., The engine covers were never layed out but a concept sketch s included

at the end of this section. Lifting eyes and towing eyes have not been incorporated. However
it is apparent that the strong front and rear corners of the sub-frame provide suitable points for
attachment of these eyes.

Powertrain

Detroit Diesel Allison should be contacted and consulted on problems to be encountered in
fording and the engine oil pan, oil pump strainer bracket and pickup tube need to be modified
to accommodate the 9° nose down or up engine attitude (depending on whether operating solo
or with/howitzer) on extreme slopes. No detail drawings were made for the idler (pulley, arm,
etc.) the alternator pulley, mounting bracket and brace or for the air compressor spacer, Ihe
exhaust piping is well defined but needs shop drawings.

The oil seal between the transmission and transfer case may not be effective in separating
the oil in the two cases. It is suggested that a double |ip tandem seal be installed in place of

the single lip seal shown as in the sketch ot the end of this section.




A conflict occurred in regord tu the driveshaft in that the Mechanics Universal CV
(constant vclocity) universal joint doesn't fit the standard yokes, This wasn't
discovered until too late, however, when Mechanics Universal was contacted by phone
they assured us that thcy had the necessary yokes in production to fit the CV joints. Any
information on this will be passed on,

Suspension

The H-140 axle may need to be reinforced, mainly because of the additional deflection
of the axle housing from offsetting the differential . This deflection will create an end
moment on the splined end of the axle shaft and will cause additional wear on the splines
'cmd possibly lead to fatigue failure of the axle shaft, Clarification is forthcoming from
Rockwell Standard ~n this, If there is no definite danger of fatigue failure in the axle
shaft, it is recommended that the reinforcing be omiﬂe.d for the test rig in the interest of
saving weight and cosi. (See Axle Housing Stress Analysis).

The shock absorbers are a special design, depending on the length of stroke and this
wasn't a long lead item so it was left to be completed concurrently with the test rig
fabrication.

The suspension arms on the steer axle are somewhat unconventionly designed in that they must
deflect sideways and twist as well as support a vertical bending moment when the axle tips.
There is also an axial load imposed if the vehicle is braked. When the vehicle is traveling
forward the axial load is a tensile load and as such doesn't cause great concern. The
crucial loading would come from braking when backing up or backing into something

especially if the axle is at full tip as well,




This distortion of the suspension arm is what provides roll resistance to the entire
suspension. |If the ends of the arms are not held fixed then an additional roll stabilizer
bar must be added. (One may be necded even with the present suspension arms, The
roll stiffness casired is not a hard and fast number).

As noted on the suspension installation, and in the calculations, a better procedure
would be to mount the arm or rubber connect‘ions so that approximately 75% of the horizontal
deflection and twist are taken up in the rubber, The suspension arm has been redesigned for
this and thickened to .50 thick.

If the above approach is still suspected or if a roll stabilizer bor is still heeded, then
the suspension must be modeled after the drive axle suspension, although only a single arm
need be used. It will require a heavy roll stubilizer and will increase the vehicle weight.

Hydruulic rlwd Air Sysf:‘nz

No piping layouts were attempted because of lack of overall vehicle definition at the
time they would have had to be initiated. At any rate, the usual test rig practice is to
create the piping drawings ofter the piping is installed in the test rig. All the large
hydraulic and air components were located in the vehicle however (see 8019-502). Note
should be taken of the Safety Evaluation comments on additional safety that could be built
into the steering circuits.

Electrical System

For the same reasons as for the hydraulic and air systems, only an electrical schematic
was created. One oversite was the provision for mounting the batteries. Space was reserved
for them above the transfer case and transmission however, and the rear frame number and
upper cross member provide handy mounting supports. The batteries should be mounted in
a tray, parrallel to the engin'e crankshaft centerline as shown in the sketch at the end of

this section, 7




6. Controls and Driver's Compartment

Several shop drawings will be needed for such things as the instivment pancl, clutch
pedal, light brackets, etc. The control cable lengths will have o be determined by
trial installation on the test rig (this can be done with stiff 3 conductor elecirical wirc).

Shop drawings will be needed for the roll cage also.

7. Crane and Winch

The design of the crane is incomplete in the area of the base and hinge for the boom.
The informational drawings on details of the boom base, on rhe.mounting of the overload
limiter and details of standard swing brakes for the BA-2 Workhorse were not received
from the Autocrane Company, The information will, however, be passed on when and if i
is received,

The s'ubmnrsion capability for the two speed winch requires only the addition of a
double lip seal to the shifting spool. If the two speed capability is forgone, a single speed
locked in low gear winch has been produced for the Engineer Corps, Ribbon Bri-naz
(USAMERDC) and the winch can be reversed and held in neutral hydraulically without
any change in the hydraulic system,

8. Stowage

No racks for the 9 powder charges on the front of the vehicle or for the 16 projectiles
on the rear of the vehicle have been designed. (See sketch at end of this section). Also
details of the straps and rachet tighteners were not worked out. The scheme was to strap
down the powder charges and projectiles in groups of 3 or 4 using nylon straps anchored

with footman's loops and tensioned with ratchet fasteners.




Additional stowage necds to be considered, such as 5LB C02 fire extinguisher,
operators rifle, tools, tire inflater goge and hose, etc,
?. General

Detailing of minor (and of most) brackets was ignored in order to concentrate on
the other major areas. These are most often more ingeniously designed as the vehicle

is being built




AXLE, DRIVE

AXLE, STEER

BRAKES, DRIVE AXLE
AND PARKING

BRAKES, STEER AXLE

ENGINE

TRANSMISSION

\-
\

SHOCK‘;\ABSORBERS

\

cRANE [ig
0 4

[

VENDOR INFORMATION

Rockwell Standard Division
Rockwell International
1055 West Maple Road
Clawson, Michigan 48017
Mr. Fred M, Cole Jr.

Military Products Engineer

Hadco Engineering

2000 Carafield Avenue

Los Angeles, California 90040
Mr.-Mike Guarino

B. F. Goodrich Company

Troy, Ohio 45373

Mr. Joe Moore

PCF contact was through Zink Enterprises, P.O. Box 771
Bellevue, Washington 98004
Mr. Bill Zink

Tol -O-Matic

246 Tenth Avenue South
Minneapolis, Minnesota 55415
Mr, William C, Branham
Marketing Manager

Detroit Diesel Allison
Division of General Motors
13400 West Quter Drive
Detroit, Michigan 48228
Mr. Ron Lund

Engineering Department

Clark Equipment Company
Western Sales Office

1902 SeMorrison Street

Portland, Oregon 97214

Mr. W. A, VanlLannen, Manager

Gabriel of Canada

22371 Newman Avenue

Dearborn, Michigan 48124

Mr. Ral F, Homovic, General Sales Manager

Auto Crane Company

9260 Broken Arrow Expressway
Tulsa, Oklachoma 74145

Yr, Jack Homilton
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TECHNICAL DATA AND CALCULATIONS

| Frame
2. Powertrain
3, Suspension

4, Hydraulic

D Air
6, Brakes
7. Miscellaneous

Electrical Schematic

Final Weight C,G. Analysis
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SPECIFICATIONS
CARCO MODEL P-10 PLANETARY WINCH

BASIC WINCH DATA .
Rated Line Pull . . . . . . . . . . .. . .. .. ...... 10, 000 Lbs.
Total Reduction
lowapeed . . . ¢ i i o6 8 S0 6 s .. s oo oo L 140:1
HighSpeed . . . . .. ... .... uiel e w8 & e A A 26:1
Overall Gear Ffficiency . . . . . . . . v v v v v v v e e e e v n 85%
Brake Release Pressure . . . . . . . . . . . . ... 80 PSI
‘Weight (Less Wire Rope & Motor) . v v v v v v v v o o o e e e e e 150 Lbs
OUCHACHY « .« oo 56 w068 5 6565 595 5 oo cwos 1-1/2 Qts.
Drum Size:
Barrel Diameter . . . & v . i vt v e e e e e e e .. 6-1/2"
Flange Diameter . . . . . . . . . . ... S e e . 13-1/2*
Barrel Length . . . . . . . $ v el s e e ke . 10-0"
Drum Capacity . . . ... R I I AT 366" of 1/2" Wire Rope
EQUATIONS ' _ : i»

(Motor Torque, In-Lb) (Gear Ratio) (Efficiency %)
(Radius to Center of Wire, In) (100)
(.5236) (Motor RPM) (Radius to Center of Wire, In)

Line Pull (Lbs.)

]

Line Speed (FPM)

(Gear Ratio)
* WINCH PERFORMANCE DATA
Motor Input
Torque (In-1b) .. ... 300 Speed (RPM) . .. ... ... 1800
Line Pull
Low Speed: High Speed:
Bare Drum, . . 10,000 Lbs. Bare Drum . . . . 1,860 Lbs.
Full Drum . . . 5,380 Lbs. Full Drum ., ... 1,000 Lbs.
Line Speed .
Low Speed: High Speed:
Bare Drum. . . . 24 FPM Bare Drum . . . . . 127 FPM
Full Drum . . .. 44 FPM Full Drum . . ... 236 FPM
* The above are representative performance figures - based on 1800 RPM input speed. .

PACIFIC CAR AND FOUNDRY COMPANY

Form No. L-2508 7-68 0 Renton, Washington
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SECTION 3
. ENGINE MOUNTING

The mounting of an engine must not only provide adequate
support for the engine in the dzsired location, but should
do so in a manner that the engine is not subjected to ex-
cessive stresses imposecd by power take-offs, shock load, or
deflection of supporting members. The following section
includes recomr~ndations and cautions applicable to the
mounting of the engine.

A. Bending Mcment Restrictions

In the design of an engine mounting arrangement or
power transmitting drive, care must be taken to
ensure that the bending moment imposed on the
engine is not excessive. A zero bending moment at
the point the flywheel housing mounts to the engine
is preferred for all engine installations, This

is with the unit operational, i. e,, all compon -
ents installed and fluids included,

Where it is impossible to locate the engine mounts

SO as to achieve a zero bending mome the_allow-
able bending moment is limi ted to(TO00 ft-ih A
sketch and formulae to determine the ending moment

of an existing installation are contained on
Chart 3-1,

1 In an automotive installation, the bending
moment is based on the static load of the
engine installed with all components and
accessories and complete with water, oil,
etc.

o]

For industrial installations, the bending moment
must not only include the statijc loading as for

an automotive application, but must also

include any dynamic loading imposed by the driven
component such as a side pull through a chain drive.

Although the engine weight and center of gravity will
vary depending upon the optional components and the
mounting of accessories, the weight and center of
gravity of the automotive version of all engines are
included in Chart D of the Appendix for reference in
making the necessary calculations,
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CHART 3-1

DETCIMINATION OF BENDING FDMENT FOR M EXISTING ILCTALLATION
Wi

TRe 4y YO A Ak RO

NI
~

| v e L - lbs. eng. A
4 é [ - % e

-2 Iy —-:] m!—L(-—-— -

r | ' i1
! Lin e SESAS e ] : o
po—s lo — | Ls Z.f clutch

tﬁ\ | R water T T
: l ‘_T_J _ Total W,)i =

4 . PN

- \ | ~Lgw W - 1bs, trans, dry /.- =

A A -
ALY fljll f, —E»O

The engine mount reactions, R) and Rp, must first be determined, To do this the tail
support, ﬁi:ctlr?—n, Rgﬁtmmt be assumed to be zerc or a predetermined value which may
e built into the ur ~

H2 = Wgl] + Wil) - R?L’é - 1bs,

- =W O+ W R o
RL W, Wy - .f,:- - B3 ]_ba.

My, (Bending Moment Between Flywheel Housing & Block Face) =

My = Bolg + Ralg -~ Wilp = in, lbs,

S Sl A, 7=~ . - ~
~ . 3 "'] : Total (W) )
— D

s mm————t—— 3] cm— -
(il
. : )
- (o A Tor =T 9
ot ——— = L -
525
.

J i
vheck: M, = Bil, - Wy (Lp = L) = in, lba,
ﬂ _ transmission support preload to give zero Mx when locations of R)
3;;.‘._ ) JL & y;":‘ (Gl y L . U:.‘SD‘.’_I_LE +‘_5?_S(.5?-> - (625X quz””;_,.
T . >0 = (27) 24)

1 . . 47300 =

: . - . \ ; 240 [/,

g = Wolg + Wil) - R3lg 721 1ba (1260 (1) +(625)(57) = k5a) (“?)_
= [} e ———

Ly 34

Be = 1 & L7 B . - /

Ry = Jg+ W =Ry =Ry 2 # 1dg.

Chacks )1;;- =) = :?-_LLE - He (I.? - I[l) -

2.0 4n, 1bs,
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Center Bonded Mountings

. ISocsnrE A-g;.vg APt SES

2. RUE sSimnc Oes Cogo”) o7

BRATED LoRnO

3. SoF7 moeaT ON SEnd BoX

G- 50 85, foacH

The Center Bonded Mountings have been designed to provide multi-
directional isclation of engines, pumps, compressors, etc. The mount
provides a simple one-piece design. Because of the complexity of vi-

brating masses and the interaction berween them, it is difficult to

select a mounting based on load rating only. Further, since a vibration source
may excite the total mass in two or more directions, commonly called coup-
ling, one may have to try several stilfnesses in order to obtain an optimum

solution. Generally speaking, one should begin with isolating
tation, usually the operating speed of the unit.

The load ratings indicated are for static gravity loads. The mountings are capable

the primary exci-

of handling dynamic torque loads of 2.5 to three times the rated loads.

The spring rate can be determined by dividing the

. rated load by the rated deflection. The rated load is in the
axial direction. Radial loads are acceptable; but

static radial loads are not recommended.

installation: easy economical, uniform

Mountings may be installed in supporting member with re-
bound shoulder down, or in suppurted membe: with re-
bound shouider up.

Installation is a simple, four-step procedure:

1. Lubricate the mounting and socket lightly with
rubber lubricant or water, Lubricant available from Inter-
national Products Corporation, Trenton, N. J.

2. Insert assembly fixtures or driving bolt through
inner member. Take care that driving members do
not overhang spine outside diameter or damage may
result to the elastomer.

3. Apply sufficient pressure to seat

the mounting socket.
Part

4. Tighten the nut until the supported No.

Ratad"

PRLSS Ram

CEINTIR
BONDID
MOUNTING

BOLY
OR 5TUD

END EXTENSION
OF ELASTOMER

SUPPORTING MEMBER

i .
]

N | o

1 SNUBBING
WASHLR

specifications

Raled
Dellection
{In.)

lor equivalent

B

an brackel)

SUPPORTING
MEMBER

SNUBBING WASHER

member and snubbing washer are snug J-7153-1
apainst the inner member. The rebound J-6642-1
shoulder is formed automatically, The j';::;;
resultant precompression will deliver J-67%=1
published design ratings and assure op- J-6256-3
timum performance. #¢6256-
J-6256-10
J:6256-12
‘ J-6238-22
([ 2)ENG FLWHL Ass —= J-8006-1
J-8006-8
'\ FROWNMT —= J-6210-1
(NENG, J-6210-4
J-6210-36
J-6198-1
J-6198-2
. J-6188-3
CB-1009-1
CB-1008-9
J-8635-1 i

NOTES:

i Special load ratings available on request.

TUnless otherwise specified all dimensions ara
nominal. Seedrawings for tolerances.

"Head thickness after assembiy with
no sxternal load.

018
035
035
028
037
029
.028
040
033
.0ar
075
042
n7a
768
o078
10
o7
.05
7
.08
145
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Shaar Sandwich Mountings
—t S N
tmm
s
SIDE ONE SIDE TWO
SHEAR COMPRESSION Stud Length Stud Length
. or Minimum or Minimum
Load Load T Thread Depth Thread Depth
Part Mo. Elastomer (1bs) K- (Ihs.) K¢ {inch) (inch) Thread {inch) Thread
e ==
s mms‘:mu,g(;} J-3424-49 NR 24 60 19 450 | 3.00 A0 Y1-13-28 40 Ye-13-28
1-3424-9 NR 25 75 210 638 | 2.62 40 ¥%-13-28 40 ¥-13-2
1-3424-8 NR 33 100 280 850 | 2.62 A0 Y2-13-28 40 Y2-13-2
J-3424-7 NR kL] 150 310 1,350 | 2.12 A0 %-13-28 A Y2-13-2
i J-3424-30 NR 39 250 385 2,500 | 1.75 AD %-13-28 A0 ¥2-13-2
i 1-3424-6 NR 46 200 415 1,800 | 2.12 A0 ¥%-13-28 A0 ¥%-13-2
/ [ 1-3824-16 NR 57 375 575 3,750 | 1.75 40 2-13-28 40 Ye-13-2
_}_ TR NTOR, ). 342480 NR s15) 250 | si5 | 22500212 50 | wai2e | 40 | V.13
p—r1— 1-3424-70 NR 103 450 931 4050 | 2.12 40 ¥-13-28 40 Y¥3-13-2
1-3424-5 N 3 130 310 1,350 | 2.12 A0 ¥%-13-28 40 1%-13-2
J-3424-2 N 46 200 415 1,800 | 2.12 A0 ¥-13-28 40 ¥e-13-2
J-3424-3 N 0 350 125 315 | 2.12 40 1-13-28 AD Y-13-2
J-3424-21 N 92 400 28 | 3600 | 2.12 40 %-13-2B A0 Ye-13-2
b AN 1-4624-165 NR 4 95 23 560 | .75 .62 ¥%-20-2A 25 Y% -20-2
J-4624-150 NR 5 125 40 0| I5 .38 %-20-2A 29 Y-20-2
1-4624-19 NR .6 55 36 20| 75 J8 1%-20-2A .38 4-20-2
J-4624-17 NR 6.5 60 40 360 | 75 38 Yi-20-2A .38 Y -20-2
J-4624-10 NR 40 750 168 | 42001 .75 .38 Y4-20-2A 25 Y4 -20-2
J-4624-109 N 3 28 22 195 | .75 .38 ¥%-20-2A 38 % -20-2
J-4624-176 N 6 55 32 20 | .75 .38 %-20-2A 38 Ya-20-2
J-4624-53 N 8 170 L 1,00 | .75 -0 Y4-20-2A 25 W-20-2
A s ol o J-4624-225 N 95 1% S Lzt | s 15 %4-20-2A 25 Y -20-7
. o _E: - )-4624.69 N 11 100 70 620 | .15 .38 6-32-2A 38 6-32-2
= : L_%:\ 1-4624-4 N 11 100 70 620 | .75 38 Y -20-2A 38 6-32-2A
T — 1-4624-1 N 12 105 64 620 | .75 .38 %-20-2A 38 Ya-20-2M
J-4624-14 N 12 105 64 620 | .75 50 %-20-2A .50 ¥4-20-2
J-4624-21 N 12 105 64 €20 | .75 J5 Y% -20-7A J5 %-20-2
J-4624-23 N 7] 150 110 1000. | .75 62 Ya-20-2A .62 %-20-2
J-4624-3 N 27 200 135 1,200 | .75 .88 Y14-18-2A .50 %1s-18-2A
)-4624-16 N 2 200 135 1,200 | .75 .88 Yhe-18-2A .50 Yis-18-2A
U TPED ENES 1-4624-45 N 22 200 135 1,200 | -.75 15 $16-18-2A J3 %16-18-2A
J-4624-85 N 2 200 135 1,200 | .75 1.38 %6-18-2A 112 Y16-18-2A
J-4624-32 N 29 260 200 1,800 | -.75 .50 1%-20-2A 50 %-20-2A
1-5130-55 NR 450 | 1,400 | 3,400 | 10,500 | 2.12 A3 ¥-20-28 53 14-20-2B
J-5130-1 N 550 | 1,700 | 4,130 |.12,7% | ‘2.12 53 Y-20-28 53 4-20-28
= 1-5294-21 N 130 350 | 1050.| 2800 | 2.25 8l %1s-18-2A .38/19** | Flange
- )-5284-2 N 150 500 | 1,500 | 4000 | 2.25 81 %e-18-2A A38/19** |' Flange
— J-5425-15 NR 2 175 596 1,140 | 3.00 1.25 Y4-13:2A 1.25 15-13-2A
: J-5425-30 B 138 250 %00 1,625 | 3.00 1.31 Y%-13-2A 1.31 V2-13-2A
) 1-5425-1 NR 157 300 | L021 1,950 | 3.00 1.25 ¥%-13-2A 1.25 Y2-13-2A
- . | J-5425-16 8 21 S50 | 1,670 | 4,125 | 2.25 1.50 ¥%-13-2A 131 %-13-2A
) © o )-5425-6 NR 300 600 | 2,040 3,90 | 3.00 1.25 Y4-13-2A 1.25 %-13-2A
- e ——— —~-4 N = Neoprene; NR — Natural Rubber; B — Buna; BTR - Lord Broad Tempetature Range Elastomer
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SPECIFICATIONS | |

4-53 (N40) 4-53 (N45) 4-53 (N50)
.' Model . . . . . .. o . . Hi-Economy Balanced Match Hi-Performance
Engine Type . . . . . . . . .. ... . . Two Cycle Two Cycle Twao Cycle
No.of Cylinders . . . . . .. ......... 4 4 4
Bore and Stroke: . v i cs o s w s s e L . 3% in. x 4% in. 3% in. x 4% in. 3% in. x 4} in.
Two Cycle Displacement (Eﬁery Downstroke a Powerstroke)} . 212 cu. in. 212 cu. in. 212 cu. in.
Rated Brake Horsepower—2B800RPM . . . . . . .. ... . 116 130 140
TORQUE. . . o o voooe oc s oe s ad ot e s .. 259 Ib. ft. @ 1500 RPM |\ 278 Ib. ft. @ 1800 RPM 286 Ib. ft @ 1800 RPM
Compression Ratio . . . . ... . ............. L 20 old 21101 2110 1
Net Weight (Dry) with Standard Equipment . . . . . . . . .. 1190 lbs. 190 lbs. 1190 Ibs.

STAN DAHD EQUIPMENT

Air Compussor—?V CF

Air Inlet Housing—Manual shutdown with 50" cable
Exhaust Manifold—With center horizontal outlet and flange
Fan—22"—5 blade, suctior;

Flywheel—SAE #2 for 14" clutch ’

Flywheel Housing—SAE #2

Generator—12 volt—25 amp.

“Governor—Limiting speed
" Injectors—Cam-operated, Unit type

Lube 0il Filter—Full flow filter
0il Pan and Distribution System—10 degree inclination
Starting Equipment—12 volt—Sprag clutch

-~
OPTIONAL AND EXTRA EQUIPMENT AVAILABLE
! 4
B e o e |
PPN FEREFIR IR 17 ¥ FESNR
MODEL 4.53N HIGH ECONOMY (N40) MODEL 4-53N BALANCED MATCH (N45) MODEL 4-53N HIGH POWER (N50)
BASIC ENGINE PERFORMANCE BASIC ENGINE PERFORMANCE BASIC ENGINE PERFORMANCE
T TR ] R T, - T P e R R
PT—-T—- ' e‘ = 20818, ¥T = ﬂr_qu ;‘:;; ;{1 i T ‘rli.‘_\i, :..‘ |
L | [eie T e ; SELR RGN e BemscasoCiiyainns v Eaad M
[} u g Yonout = im |1|r 4 Ja e | 4444444 actiodl 1 R g
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For complete engine specifications for your particular application. #ee your authorized Detroit Diesel representative.
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DETROIT DIESEL ENGInc DIVISION

05700 1364 01
* NO.

PARTS LIST GENERAL MOTORS CORPORATION
LINE PART NO. aTv. Jcooe PART NAME REMARKS
" 5145617 1 COMPRESSOR AIR 12CFM  oDBW 283390 . [PA
1 5145014 | 6 PLUG PIPE3/8-18PTF SHTHEXSOC TEF {HOLE >OWATO/
.f. 5145009| 1 PLUG PIPE1/8-27NPTFHEXSOC TEF O/HILE WHR REQ |
a_ | 5130964 1 PULLEY COMP 6.25 DIA 2 GROOVE
o 103385 1 PIN COT 1/8X1 * .
6 5145564 | 1 BRACKET AIR COMP MTG o#
a2 106337 6 BOLT 7/16-14X1 3/8 uCOMP_TJ
“ 103322 6 LW 7716 o BRKI !
o 186622 | 4 BOLT 3/8-16X1 1/4 aBRKT
10 5157244 | 1 BOLT 3/8-16X1 3/4 SPL oTJ
(11 103321 5 LW 3/8 nCYL BLK
12 5131939 1 GASKET AIR COMP oTO COMP_ BASE
13 5110411 1 STRAINER ASM ATR COMP PA
1a 5110410 1| R [GASKET AIR COMP FURN WITH COMP
15 179827 2 BOLT 5/16-18X2 1/4
6 103320 2 LW 5716
v |t 5150023 1| DICOVER CYL BLK WAT HOLE PLN IN 541
me 5115097 1 COVER CYL BLK WAT HOLE 3/8NPT
w_ | DED 179816| 2| D|BOLT 5/16-18X3/4 aCVR_T0 BLK |IN 6Al
20 186625 2 BOLT 5/16-18X7/8 aCVR TO BLK
(21 5109116 1 HOSE 1/2 X 10
2 5120020 2 FITTING FEM SWIV 1/2 HOSE 3/4-16
23 118757 2 EL 90 DEG 1/2 TUB 3/8 NPT aCOMP FRI .
54 | OF1 5145014 1| D[PLUG PIPE3/8~18PTF SHTHEXSOC TEF IN 6K3d
25 5121810 1 HOSE 1/2 X 12 1/2
26 5120020 1 FITTING FEM SWIV 1/2 HOSE 3/4-16 GIN . |PA
== 118752 1 CONN 172 TUB 3/8 NPT ol N THERM HSG [PA
. A 118757 1 EL 90 DEG 1/2 TUB 3/8 NPT nC0oMP o
20 | DED 5145009 1| D[PLUG PIPEL/8-27NPTFHEXSOC TEF IN 6J N
20 ATAAOIOS| 1 HOSE ASH NO6 13.8IN AEA
3| 5100136 1 ADAPTOR 178 PIPE | COMP_BRKT
(42 187322 2 EL 90 DEG 378 TUB 1/8 NPT |
([ = 2488022 1 CLIP 3/8 NEOPRENE — GLWR FRT JCVR 30LTY
2a 5163529 1 CLIP 5/16 DIA 70 LWR FRT CVR BOLT.
as 5118398| 1 HOSE 5/8X10 oCOMP BRKT 10 OiL PAN |=d
36 5113215| 1 FITTING MALE 5/8 HOSE 1/2-140BRKT END
, | DED 5145012 1| D[PLUG PIPE1/2-14HEXSOC TEF oGILPAY [IN 6c
18 9402801 1 ‘o G 5/8 TUB 7/8~- XT OIL PAN
B 5113192 1 FITTING FEM SWIV 5/8 HOSE 7/8-14 TD 3+02801 |
40 <K 32%53| 1| R|SKETCH INSTAL
a1 |
a2 SEE 6K1bB FUR DRIV BELTS L-08-234
a3 /IN COMP_ WHERE REQ
aa @USE 5134580 HOSE 5/B8X1é WHEN L=27-27415)
Las 6E-175 IS SPEC W/SUMP TO FRT v
a6 #MDVE VOLT REG TO RR-MT TO SI OF BLK 7 {4
' e IMMEDIATELY AHEAD OF STARTER VI i
a8 v
\49.,
i 50
51
52 o
l -
[ J
plas | | EEVINORS REINSTATED . '
il ng 1 .
&w s TRIBUTION 53-0 REF !I-!E’
§E§ DESCRIFTION COPVP_12 CR/SHF TRI DR RHSI STMP PAN 53 _
4| 69
e DATE 155060 0 5=08=173 DATE sUPERsEDED O T=0S5=T2 sueer 01 oF 0004 . Group NO.06TOO 13861
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USER ACTIVITIES: ARMY-ME; NAVY=MC, YD

REVIEW ACTIVITY : AF-85% *
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Selection for all new engineering and design
11 be made from this document.

This military stendard 1s mandatory for use by all Departpents snd Agencies

soplications and for repetitive use she

of the Department of Defense,

- FED. SUP CLASS
2530

NOTES: )
1. THIS GOMPRESSOR SHALL COWFORM TO MIL-C-45334, TYPE Il.

2, RECOMMENDED MAXIMUM OPERATING SPEED 2400 RPM.

3. MAXIMUM BUILD-UP TIME TO PLMP A 1000 CU. IN. RESERVOIR TO 100 PSIG:
21 SECONDS - AT COMPRESSOR SPEED OF 2400 RPM.
33 SECONDS - AT COMPRESSOR SPEED OF 1200 RPM.

4, COMPRESSOR SHALL BE CONSTRUCTED TO ALLOR 180° ROTATION OF THE HEAD AMD BLOCK
ASSEMBELY TO PROVIDE FOR RIGHT OR LEFT LOCATION OF THE INLET AND DISCHARGE
FLANGES, MANUFACTURER SHALL FURNISH AM INSTRUCTION SHEET, TOGETHER WITH A SPARE
GASKET FOR EACH COMPRESSOR.

5, MAXIMUM BEIGHT:37 POUNDS. .

6, DIMENSIONS ARE IN INCHES. UNLESS OTHERWISE SPECIFIED, TOLERANCES ARE % 1/64 OM
FRACTIONS, +.025 OM DECIMALS, * 1° ON ANGLES, X 1/16 ON CASTINGS.

7. THREADS SHALL BLC IN ACCORDANCE WITH SCREW THREAD STANDARDS FOR FEDERAL SERVICES
HANDBOOK H28.

8, THIS STANDARD IS NOT INTENDED TO LIMIT CONSTRUCTION TO FEATURES OTHER THAN AS
SHOAN HEREON, BY DIMENS|OMS, NOTATIONS, OR REFERENCED DOCUMENTS.

9, REFERENCED DOCUMENTS SHALL BE OF THE ISSUE IN EFFECT ON DATE OF INVITATIONS FOR
BibD. '

10, FOR DESIGN FEATURE PURPGSES, THIS STANDARD TAKES PRECEDENCE OVER PROCUREMENT
DOCUMENTS REFERENCED HEREIN. ,

11, MARKING SHALL CONSIST OF THE MS PART NUMBER, MANUFACTURER'S IDENTIFICATION AND
SERIAL NUMBER IN ACCORDANCE WITH MIL-STD-130,

REVISED, (@ FOR CHANGES SEE SHEETS | AND 2 (B) FOR CHANGES SEE SHEETS 1| AND !

- ~N
' ; 2
j E |
. a
E'{ nooa E
e VAL de i s
) s 5
COo~Y
o " GOMPRESSOR, RECIPROCATING, MILITARY STANDARD
' POWER ‘DRIVEN : AIR COOLED,
AF - B4 12 C.F.M. 'W/UNLOADER M553032
[ PROCUBENENT SPECIFICATION | SUPERSEDES REET 2
MIL=C=- 45334
DD ':?.".'. 672“1 COORDINATED PARVIOWE G0 T GF Tma FomE ARE DEIOLETE

¥y U, S. GOVERNMENT PRINTING OFFICE: 1968-301-519./5477

69 |




% — OPTION INSTALLATION —

< ,' J’ ANBTE il FOA LoAN
| FnoLEs,) eacn S8
|
! — ’-‘\r"'f"-‘ Ll BRIy
! T MO ES ZOF CATCSITE BLONER
: , I WOLE BENETF 528
A= "
= |
L]
- !
~i
o =

N
—a
N\

MY

4
“ JaPrr ot BETLEN
Z moLEs
ZLE OFACETE ELENEF

EHOLES —- -

WETER SURFLY | L2E W — m— ————

w08 OPESZ/TE CCTLER

INBTE WATER CLPELY
SHELES --~

2 HOLES —

‘——3’:. BPrr Gl SLAELY

i

A SR =

|

- —

KELL Ve&ed
\
\
\
S e e i e,

AHNFTF waTIZ SUPPLY

/MHCLE

Y

S e =y

I o v
!

L__i._b,_,/

—

/

L

— LATTE O, §ENEVNEE S AR

—=1
v | I o . S i
| L o
! =
Al :
|
] fF ] )
| N S— ~ O S e Sy e =
e l 15
s = ,/i
GROUF NO. |DESCRIPTIC ; Dawd .10,
CEXILA faA S £ T PETED '
o285 —;\":.‘. IS ARSD | T O',-
Dk pw £oEormzme  symeimn et
o BV £ = 3 .2




Rockford Clutches - Power Take-Offs - Gear Reduction Units « Torque Converters

mechanical » hydraulic '

I NEW O1L spring iiuded cluich

NEW j HEAVY DUTY PULL-TYPE, FULL OIL-FLOW CLUTCHES
L]

These full oil flow wet clutches deliver top per-
formance n motor trucks and as part of the
drive lines for other heavy duty automotive
equipment. Handle range of engine sizes from
300 to 1100 Ibs.-ft. Long life and exceptional
dependability are due to full oil flow continuous-
iy pumped by internal-external gear pump to all
friction surfaces of the plates. Included are in
tegral oil pump, output shaft brake and 2, 3, or NEWOIL: ovsi Ceater Eiich
4 plates depending on torque outputs, Compact
clutch, brake, pump and sump are in one hous:
ing. Remote sump available when required.

@

]

y

Model RT Single piate. dry. for Model RM 64, 8, 814, 9, 10, 11 Model FA Wet or dry operation. Model TS Single plate, dry. 55
flat flywheel, Sizes 11, 12, 13, 14 in. dia. Available with flat cover With or without dual drive design &, 614 in . 50 to 75 ft. b, max ca

in.; for counterbored flywheel in 14 plate for use with counterbared fy- | for constant-running auxiliary pacity, Used in midget cars and

and 15 in. sizes. Multiple plate wheel; some sizés: available with  Grive. with FTO splined hub. . trucks, small garden tractors. and

availabie. cupped cover plate for use with fiat auxiliary drives in mdustrial trucks.
fiywhael,

These partial specifications represent only a few of the available sizes”

BELL CLUTCH
CLUTCH CaPRITEy MIN. SIZE L MOUNTING
. . gpr : SAE NO. BOLT CIRCLE
: 2 _ : | - 9
pLATE. |- 400800 FT. LBS. 2 74.7 LBS. 14.250 J
&, . ' :
pLATE | 690-1200°FT. Les. 2 84.0 LBS. 14.250
s -
| pLare: § 10001600 FT. LS. 2 94.6 LBS. 14,250
117 RT 320 FT. LBS. g 26 LBS. -Egr;-
. - : 2373
g l »- 12" RT 430 FT. LBS, 3 31 LBS. 13502
{ L e - el 3498
ey o By /T 137RT 520 FT. LBS. 3 481LBS. 7630
BT 14.620
14" RT : 600 FT. LBS. 2 66 LBS. 15.505
ke 15.494
15"RT 950 FT. LBS, 2 76 LBS. 15.88
11* FA 380-530 FT. LBS. 4 28 LBS. 12.436 11.750
12.433
12" FA 480770 FT. LBS. 4 38 LBS. 13.999 13.000
13.996
. I 14" FA 600960 FT. LBS. 3 54 LBS. 15.502 14.750
e 15.499

Division of Borg-Warner Corporalion

ROCKFORD CLUTCH &=




|\ 5 speeds forward, 1 reverse
'It Clark-designed split pin synchronizers
extra capacity synchronizers
constant mesh gears in 4 top speeds .
® mechanical remote control :
& bell housing—S.A.E. No. 2 or No. 3 _ . ;]
synchronized transmissions incorporates the latest ,
| | Innovatjons in engineering design, materials spec-. ,‘

B positive spline locks

| wide gear faces

A new modern design transmission with greater
- ification and manufacturing tec niques. These in-

A |
high speed P.T.O.
L .
(Options
torque output capability to handle bigger engines °
\ \ clude: Clark designed split-pin synchronizers:

 Features
six available ratios
| hrmo equipment
® shift lever to suit requirements
-and increased GCW loads, the Clark 280V series of
positive spline locks to prevent gear popout; and

'de gear faces to provide conservative gear loads
g \ 'in?reased transmission life. :
| }TeXed and proved in dump trucks, transit mixers
i antli'}‘\car and freight haulers, the GT0-280 is, de-
|1} signid for use with engines in the 280-350 Ib. ft.
i torquc..‘r?nse- : . i
oy rSee rdxz\rse side for specifications. Phone, write - '

| or wire -l\“ddﬁional information pertinent tg your - |

( \ e

THE CLARK SPLIT PIN SYNCHROMIZER . . .
It synchromizes transmission gears to
the speed of the vehicle . . . smooths up-
or-down shifting , .. prevents gear clash
... makes shifts much easier. Results
Include longer life for heavy duty trans-
mi“'m'lm less driver fatigue, reduced
driving time. - '
o b || applicat
l -
t

}
e

| CLARK EQUIPMENT COMPA |
! - - AUTOMOTIVE DIVISION ||
- J_acklo_n. Michigan (517) 764-6000 K

S T | s s Bl Y i+ i A B’ B+ s s il i s




N\

SHIFT LEVER TO
SUIT CUSTOMER o\

.:l;_._

v
GEAR SET SHOWN

CL RH PT.0 >
OPENING — ¥

=84 CL LH.P.T.0. DPENING

»
N\
o
1%
W—21 NPSF. — ™
" -
U
g | =
HE, :
=
FULL VAR
OF SPLINE
W
SAE R AR
AVAILABLE [ ©
o A3

154e

—

CLARK]

EQUIPMENT

AUTOMOTIVE DIVISION

MOGEL 280V

NORMAL TORQUE RANGE: 280-350 Lbs. FL
§ Contrel: Furnished with Center Control and Remote Con-
% trol; remote control optional.

Drive: Rear bearing cover is srranged for
arner type speedometer gears.

(' ™
\

)




MODEL 280V

FIVE SPEED FORWARD
AND ONE REVERSE

——

GENERAL SPECIFICATIONS

GEARS — Quiet constant mesh gears for the four top speeds.
SYNCHRONIZED—In 2nd, 3rd, 4th, and 5th Speeds.
NOMINAL TORQUE RANGE—280-350 LBS. FT.
WEIGHY—275 |bs. with brake as shown.

CLUTCH HOUSING—S.AE. No. 2 and No, 3.

5
+ ol

SPECIFICATIONS AND/OR DESIGNS ARE SUBJECT
TO CHANGE WITHOUT NOTICE OR OBLIGATION

YO ATLAS USE REMOTE ST
LEVER. 230N

REWOTE (OMTR2L. LAGR
CLARK EQUIPMENT COMPANY

* JACKSON - - MICHIGAN, U.S.A. .

COPYRIGHT © CLARK EQUIPMENT CO. 74 EQUIPMENT BUCHANAN, MICHIGAN Vv5-6.1968
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MODEL 280V

CLARK

EQUIPMENT

O DATA  FICHT S

~T DRVING GEAR | T
RACIDEL ,;%PLL(QL. fc:’-:‘nk‘m !u‘"“i;l
2712057 HasH] ' ENGME B
407 A0 RPM 131
—__ a6l _ 71 _RPM | 560
427 anpg APM | 332
301 | auGReM | 060
377 571 RPM 000
280V | 401 | 571 wem | 13T

M'\fm LT

PTO DATA-LEFT SIDE

N LE FT SIDE)
SPFED AT

UHNR o Uhl

(N SPAGER RE ‘?‘.""U‘ {
DRIVING (EAR
MODEL &/8 PITCH
20" PA

oB0v | 207 N
SROVO | | 20T ®AD HPM ~
2V 201 4G4 HPM

JHS Y _ 201 Ad RPM

R " 201 WAD B M

GEAR RAIT \f.-"‘
[ T T MODELS = |
.'&uu‘) | 2857 | Ak W b
601 |DIRECT |DWELT | DIRECT |OIRECT
171 |
1861 | 2171 i :
ik 2ans L
[ 438y | 3500 | a9y | ] 1
7481 ‘)wl G991 ou | ani Sga)
6301 | 5041 | 58O | SB01 | Sc4) | SOA!

SHIF T LEVER I}
SUIT CUbTOME R

SAE "24% |

FLANGES
AVAIL ABLE

280-350 LBS. FT. NOMINAL TORQUE RANGE '-When
desired, our engineers will give the definite torquy rating
for these units upon receipt of complete data as re | vested
on our standard specification sheets. We cannot ussume
responsibility for installations which have not bn n op-
proved by our Engineering Department. (

BELL HOUSING—S.A.E. No. 2 and No. 3 ,

CLUTCH SHAFT END-1'2" Dia. Std, 10 Spline. |

CLUTCH INSTALLATION—Arranged lo suit Sta | lard
makes,

75 |

MAINSHAFT END—1%4" Dia. S.A.E. 10 Spline,

MATERIAL—Gears and mainshaft made of Alloy steel
carburized. Made from fine groin, full upset forgings
heat treated to obtain the maoximum properties of the
steel for clash, weor, distortion and strength,

CONTROLS—Furnished with Center Control Only.

SPEEDOMETER DRIVE—Rear Bearing Cover is arranged
for Stewart-Warner type speedometer gears.
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MODEL 280V

RAKE EQUIPMENT AVAILABLE—Baond Brake 92" Dia.
x 3" wide, with %" lining. Hydraulic pressed and ground |
heavy duty lining with counterbores for all rivet heods

used. Broke is cam operated with equalizing shoes. * f FOR' RECOMMENDATIONS AND APPROVAL PLEASE Fill
f
I“,‘

OUT SPECIFICATION SHEET PROVIDED.
JIL CAPACITY—4 Quarts.

VEIGHT—238 Ibs. with all equipment as shown (exceptl‘
brake). 37 Ibs. 3" x 912" brake, cost drum and flange. |
|
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CHROME PLATE
COMPONENTS

EXHAUST SYS‘
COMPONENTS

ENGINE MAKE
AND MODEL

TRUCK MAKE
AND MODEL

Iyle
‘ \‘
—

ki

1
|
=1
i
i
)

SPECIFICATIONS BY
INLET SIZE

.
OEM
CROSS REFERENCE

.
NOISE REDUCTION
TIPS

.

MUFFLERS TO M
NOISE LEVELS

NUMERICAL

LISTIiG SPECIFICATION

STYLE CODE

— DIMENSION CODE —
(All Dimensions in Inches)

BODY LENGTH

L |

== X DIAMETER
T
1

L

—t—-=4 OUTLET

}-' z —m
ERALL LENGTH

INLET OUTLET X iInlet |Y Outlet |Z Distance
MUFFLER| sTyLE | 1D Notched 8OOy | ooyl 1D Notehed O R | Distance | Distance| From
) Except Noted ) Except Noted Off-Center | Off-center | Body Edge
201 A 2 6 14% 2 Spout 30%
202 A 2% 6 14% 2 Spout 30%
204 A 24 6 22% 2% Spout 39%
205 A 2% 6 22% 2% Spout 39%
206 A 3 6 22% 3 Spout 40/s
207 A 3% 6 22% 3 Spout 3078
209 A 3% 6 22% 3 Spout 40
212 A 2% 6 28% 2% Spout 45%
401 B 2 6 14% 2 28% =
404 B 2% 6 22% 2% 36%
406 B 3 3] 22% 3 367%
407 8 3% 6 32% 3 46%
408 B 4 B 2% 4 45%
409 B8 J% 6 22% 3 36Vs
2004 C 2% 6 24 2% 30
[~ 8006 E 2 6 24 2 30 % 1%
9007 - 2% 6 28% 2% 34% 1% 1%
9008 E 2% 6 28% 2 36% 1% 1%
9012 B 2% 6 22% 2 28% 0- 1%
95013 C 3 6 24 3 - 30
5016 C 2 6 19% 1% 23%
2017 E 2 6 19% 2 26 1% 1%
8018 E 2% 6 24 2% 29 L 1% 1%
9022 E 2 5] 28% 2 ] 1% 1%
2027 C 2 5 22% 2 28 i
9051 Cc 2% 5 34 2 40
1M c 2% 7 30 2% 36
9103 C 3 7 32 3 39
29105 C 3% 7 32% 3% 38
9111 E 2% 7 30 2% 36 1% 1%
9113 E 3V 7 23% 3 29 1% 1%
91zi M 3 7 12 3 20
9122 M 3% 7 12 3% 20
9123 M 4 7 12 4 20
9125 (¢4 3% 7 27 3 32%
9127 [ 3 7 26 2% 32 1% 1%
9129 c 4 7 32% 4 39
2131 E 2% 7 28% 2% 34% 0- 1%
9134 J 2-3 7 15 4 20 7%
9135 C 3 3.1 7 14 3S.P.T 19%
9136 F 2-2% 7 28% 2% 34% 1% 1%
9146 G 3% SPT 7 19 A% SP1. 25% '
9147 c 4 7 8% 4 ! 48
9201 ¢ 4 8% a8 4 54%
9202 C 4 8% 33 3.84 0D 39
9203 E 4 8% 42 3% 00 47% 0- 1%
9204 E 4 8% 33 3.84 0D 41 0- 178
9205 E 2% Flared 8% 36 2% | 4L 2 2%
9206 E 3 BY% 20% 2% | 28 2 2%

273
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J

. — o
i PECIFICATION <
i ' q z
NUEU!ERICA. I. STI 2@
wo
INLET OUTLET X Inlet |Y Outlet | Z Distance =Q
MUESLER STYLE ID Notched - ngv L232¥H ID Notched ?.:EI%?’:IL Distance | Distance From E g
: Except Noted ) Except Noted Off-Center | Off-center | Body Edge (1_:) ¥}
9207 3 3% 8% 36 3 43 1% 1%
9208 E 3 8% 30 3 36% 2 2 =
9210 E 3 8% 28 2.84 OD 34 2 2Va " @
9213 E 3% 8% 33 3.84 OD 40 1% 1% 05
9217 C 4 BY% 42 3%a OD Hump 48% 0 W
9218 | G 3 B% 28 37 7 7 S
9225 E 4 8% 44 3.84 OD 52 0- 178 Qe
9229 & 4 Flared Y% 42 3%/s OD Hump 4B% q<
9232 H 4 8% 48 4 51% 33 T8
9300 v 4 9 44 4 51 -
9302 E 4 9 15 4 22 2 2
9303 M 4 9 15 4 22
9305 C 4 ] 28 4 34%
9306 C 4 9 40 4 48 W
9310 M 5 9 12 5 20 g
9315 C 3% 9 25 3% — 31 s0
9321 E 5 ] 40 5 48 1¥s 0- ol g
9327 C 5 9 44 5 51 zs
9330 c 3% 9 48 50D 92 0=
9333 c 4SPT. 9 20 4SPT. 26 Z2g
9336 o] 4 g a3 ] 51 =
9337 C 5 9 44 5 51 ;
9338 [ 4 9 44 4 51 :
9340 C 3% 9 44 3% 51
9341 c 3% 9 44 3% 51 w
9344 3 4 £l 44 4 51 2 2 g w
9345 c 3% 9 36 3% 43 cz
9348 (5 4 9 44 a 51 oA
9349 c 4 ] 44 4 51 [T
9350 C 4 9 44 4 51 25
8400 K 4 10x15 26 4 32% a7 av =
9401 K 5 10x15 26 5 32% 3ve 3vs
9408 H 5 10x16 16 5 20% 1% 4 -
9412 H 4 10x15 16 4 20% 4% 3%
9413 H 4 10x15 21% 4 24% 4% 14%
8414 H 5 10x15 21% 5 24% 3% 1A% | %
9416 G 4 10x15 39 4 42% 3 3 L
8500 K 3% BYx11% 32 3.34 0D 39 2% 2Y% i
9505 K 4 BYx11% | 28% 4 36% 2% 2% 2
79509 G 3% BY%x11% 20 3% 23% 3 3 o
9510 G 4 8%x11% 39 LS 37 T 298 5 i
9512 K 3 Flared BY%x11% 18 30D 22% 3¥e 2% =
9513 G 3 Flared 8%x11% 20 2% 0D 22% 2% 2% <* |
9514 D 4 8Y%x11% 40 4 46 2% 2% 2 -
9515 H 4 BYix11% 16 4 21% 2% 3% p ,_:' -
9523 K 4 BYx11% 30 3.84 0D 40 258 FETY @
9524 - 3% BYx11% 18 3% 21 2% 2% "
9525 H 2% 8%x11% | 20 2% 23% 27/ 298 &N
gggﬁ !; o 3% Bhx11% | 30% 3% Spout 38% 1% 15¥8 =)
«2% Flared B% 36 3va OD Hump 43% 1% 2 -

— 9604 F 2-2% [ 3% 0D 37% 1% 1% tj“_,'
9605 F 2:2% Flange 8 30 3% OD 37% 1% 1% w2z
9606 F 2.2% 8% 38 3'a 0D 44% 1% 2 o~
9607 3 2-2% Flared 8% 40 4 48% 1% 1% o

|| 9608 F 2-2% 8% 38 3 43% 1% 2 9
| 9700 £ 2% 6% 2758 2% 0D 35% 1% 1%
2701 D 2% 6% 24 2% 29 1% 1% 3
9801 c 4 8 30 4 37 2z
V803 M .8 8 12 4 20 w
| stz C 2% 8 30 3% 37 v
9478 ] 4 8 20 4 25% 20
atl9 c 4 8 a5 4 52 ok
98 E 4 8 30 4 36% 158 1¥s 9
8851 H 4 10 36 4 38% 0- 3% 3 :
| 9855 E 4 10 28 4 33% 2Vs 2Vs I [
9854 G 4 10 40% F] 43% 2% 2% =] 3
9855 G 4 10 28 4 32 2% 2% F !
9860 H 4 10 28 4 3% 2/g 20% o
ggg; g 4 10 33 4 38% 2% 2% s
56|\ 4 10 44 4 51 25/a 258
[ 9876 [\ G 4 12 26% 4 29% 2% 2% 32
2877 \ G 6% OD Flared 12 22 300 25% 2% 3% e
8801 \L 4 10x15 12 4 16% 43 9 =
9905 L S\ecial 4 Flared 10x15 26 3% OD Hump 26 N/A N/A N/A @
9906 L Sghiat 4 Fiared 10x15 23 318 OD Hump 24 ial N/A o
9907 L Spesal 4 Flared 10x15 23 3vs OD Hump 23 N/A N/A N/A 2
9908 L Spechl 4 Flared 10x15 2 3% 0D Hump 26 N/A N/A -
9913 L 4 -10x15 12 4 16% 43y 9 o
9915 L 4 10x15 12 4 168% 43/ 3 =4
9917 yalo 4 10x15 12 4 16% 43y 9 ow
9918 L a 10x15 16 3.84 0D 19% a3/, 13 -2
9926 L 4 10x15 16 3.84 OD 19% 4% 3 (7
9930 i 5 10x15 16 4.84 0D 19% 4 3% & w
9938 Special 4 10x15 12 4 12 N/A N/A 3 22
273 3 z
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TDON AL NS

SPECIFICATIONS |

AIR CLEANERS

FWA and FWG cleaners can be

-yt

r o
. ||
- r
- A -
1
h ——SNIER - e o
p =

mounted either horizontally or il FalRd S !
vertically. —fas e =l
i ' )
i e i !
standard | Vacuator | “AirFlow Rating | '
Air Cleaner | Air Cleaner | At 8” H,0 | At 12" H,0 Approx,
Madel Model** Gas Diesel A B c 0 E | F G H K L M | WLLbs
W S —_— — == = ——
FWAQ5-2526 |FWAQ5-2527 80 95 5% | 148 |1 |2 |2 1% | 3% | 8% | 1% | 6% 6
FWAD6.5007 |[FWA06-5015 110 135 o | 17% | 2% | 2% | 2% |a% | 1mp| 3% | 8% [1% | 7% 8
FWAOS-0022 [FWADB-0031| 190 235 B |1 |2% |3 |3 |ed|2a|3%| ox|[1% | 8a | 10w
FWA10-0017 [FWA10-0019 [ 290 360 |10% | 18% |a% ) 3% |4 |7k [ 2% |4 | s {ww |1k | 20
FWA12.0003 [FWA12-0036 | 350 450 | 11% | a8 | 3ug) 4w (4 [ 7n] 2w |4 | 7 1k 13w | 24
FWA14-0002 [FWA14-0036 | 460 s30 |14 | 21w |35 |3 29 4 | o | 1% 15| 33
FWA14.0003 [FWA14-0033 | 540 00 |16 |2m |am| 5 [ [9 |ag(e | 9% e |1sk| 32
FWA16-0001 |FWALS-0013 | 760 945 16 24Va |4% | 6 6 [10% | 3% | 4 |11% | 1% | 17'% 52
*Ratings are = 1" HZ0 **Vacuator cup dimensions will vary slightly from Standard i
- -
Standard | Vacuator |  “Air Flow Rating | | | ‘
Air Cleaner | Air Cleaner | At 8" H,0 | At 12" H,0 Approx
Madel Model** Gas Diesel A g lec|o|E|F | 6| H|K L | ™ | wtibs
[ = - = — = = —AEE S e == —L s ——— "—.::f:_“.t i ey eel]
FWG04-2503)  None 70 85 4% | 9% ' 1 1% 1% 3% 1% 3 |5 |1 544 3va
FWG05-2510 | FWG05-2512 95 115 s | 12% (1% | 2 |2 |4 | 1| % 8% | 1% | 6% a%
FWGQ6-5008 FWG06-5012] 140 170 6% | 139 | 196 | 2%a | 2% | 4% | 1% | 3% | BN |1k | 7% 4%
#faogooza FWG08-0026] 225 280 ECARAE 6% | 1% | 3% | 9w |1m | an ot
[ Fwa10-0003| FWG10-0004| 330 205 | 10% | 16t | 1% | 4 |4 |7w| 2w |4 | omte g | W7
i ) FwG12.0063' 415 515 11| 167 2% ) 4ave] 4 | 7vel 3vd 4 | 74 |1%a | 13% | 23
FWG14.0077 FWG14-0083 590 720 14 19% | 2%| 5 sl 9 | 3% 4 | 9% | 1% | 15%| 32
FWG16-0104 FWG16-0107] 870 1080 16 | 21%a| 27| 6 6 |12 | 4 | 4 |11 | 1] 17| a5
*Ratings are + 1" Ha0 *syacuator cup dimensions will vary slightly from Standard e
. ; -..____-L-.- | m bl
1 ol
) - e .
e D-1400 | | )
[M_ ' FILTER CLEANER . ! ;
b Deterpent wilh car- [ | 1
THAN! bo ving ad- v J y -
Ak G S, ~ L1 b Lt
o == T an i
BT O i et .l o
fiter. y ‘
' '
5‘!?;"- I saact il
RESTRICTION s 4 by o e e L
GAUGE - boi
Signdt locks in view
; when filter element JE |
FWG CYCLOPAC installed -hoti- (EuTG Jerpeing. ©°
2ontally on farm Lractor. cleaner, :
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PACIFIC CAR AND FOUNDRY COMPANY

ENGINEERING DEPARTMENT
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PACIFIC CAR AND FOUNDRY COMPANY

ENGINEERING DEPARTMENT
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PACIFIC CAR AND FOUNDRY COMPANY

ENGINEERING DEPARTMENT
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PACIFIC CAR AND FOUNDRY COMPANY
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PACIFIC CAR AND FOUNDRY COMPANY

ENGINEERING DEPARTMENT

i Ry — = - ! e e e e Y s g
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& 5% OCeRATMG CRAME (0oo ReM)
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_—— Worksheet For Automotive Accessory Drives
. (Use in co.:jvnction with Design Manual 18575)
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§1934 . 1o & 2% —0010| 230 9.0ss1 —.co12| 28 1ieze - o3 08 | 19 Y e Iy e
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f1918.5 | 190 7.4803 — 0012 | 260 s Tl 2 s o oA 17 % ¥ Sce page 168.
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T MM m M momom I B : '
ok b b g ' TR "’-"‘.'f'-.-"?‘“".ﬁﬂmm.rﬂ
T i .\L .ﬂa \1 b S 4y 4 P G & | i1 |
| AT S SRR VR TR T LIt L O S Ty -
RATED RADIAL LOAD CAPACITY in POUNDS {Basew. on 500 hours minimum life; for calculation of life expectancies see page 173.)
M-R-C
Bansing Revolutions per Minute (For ratings at speeds not listed. see page 172; for limiting speeds, sce page 187.) .
Number
sae | 50 100 200 300 400 500 600 700 800 900 | 1000 | 1200 | 1500 | 1800 2000 | 2500 | 3000 | 3600
1900-5 465 405 325 255 225 205 150 180 170 160. | 155 150 140 130 125 120 110 105 101
1901-5 580 505 400 320 280 250 235 215 210 200 195 185 175 160 155 150 135 1300 | 12
1902-5 750 655 520 410 360 325 305 285 270 || 260 250 240 225 210 200 190 175 165 15
1903-5 795 695 550 435 380 345 320 305 200 275 265 255 240 225 210 205 190 175 16
1904-S 1280 | 1120 885 705 615 560 520 490 465 || 445 425 410 300 360 340 325 305 285 27
1505-5 1460 1270 1010 800 700 635 590 555 530 |} 505 485 470 440 410 385 aro 345 325 3
1906-5 1610 1410 1120 885 775 705 655 615 585 || 560 535 520 490 455 425 410 380 360 3
1907-S c040 | 1780 | 1420 | 1120 980 830 830 780 750 || 710 620 655 620 575 540 520 485 455 -
1908-S 2520 2200 1750 1390 1210 1100 1020 9u5 o915 875 810 810 765 710 670 G45 600 565 LY
1905-5 5360 | 1980 | 1570 | 1240 | 1030 985 915 BES 820 || 785 755 | 730 685 635 600 575 535 505 a.
1910-S 2800 | 2460 | 1950 | 1ss0 | 13%0 | 1230 1140 | 1u70 | 1020 || 975 | 940 905 850 790 745 720 665 630 5
1911-5 3470 | 2080 | 2360 | 1870 | 1640 | 1430 1280 | 1300 | 1230 |[1180 | 1140 | 1700 1030 955 900 870 810 760 i
1912-5 3i00 | 3060 | 2430 | 1930 | 1680 | 1330 3120 | 13s0 | 1270 /1210 | 1170 1130 | 1060 985 925 895 830 780 7
1913-5 3390 | 3140 | 2450 | 1980 | 1730 | 1570 1320 | 1370 | 1300 | 1240 | 1200 | M0 1090 | 1010 950 915 850 | ' 800 i
1914-5 4100 3580 2840 2260 1970 1790 1660 1570 1490 L 1420 1370 1320 240 1150 1090 1050 970 915 L
1915-5 4600 | a210 | 3340 | 26%0 | 2320 | 2100 1990 | 1840 | 1750 | 1670 | 1610 | 1530 1269 | 1330 | 1280 | 1220 | 1140 ) 1080 10
1916-5 4050 | 4330 | 3es0 | 2730 | 2380 | 2150 2010 | 1890 | 1800 || 1720 | 1650 1350 | 1s00 | 1380 | 1310 | 1270 | 1180 1o | 1.
1917-5 700 | 6160 | 48sso | 3880 | 3350 | 3080 o860 | 2690 | 2560 || 2440 | -23%0 | 2270 2140 | 1080 | 1870 | 1e00 | 1670 1570 | 14
1918-5 7280 6360 5050 4010 3500 3180 2950 2750 2640 \] 2530 2430 | 2340 2210 2050 1930 1860 1730 1630 )
1919-5 7240 | 6320 | 5020 | 3780 | 3480 | 3160 Za30 | 2760 | 2620 | 2510 | 2410 } 2330 2190 | 2030 | 1910 | 1850 1720 | 1610 | 1
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1922-S 200 | 7s00 | 39%0 | 4730 | 4130 | 3730 3480 | 3280 3||0 2oe0 | 2660 | 2760 | 2600 | 2410 | 2270 2190 | 2040 | 1920 | 1
1924-5 yoos0 | eoso | 7130 | seoo | 4340 | 440 4170 | 3920 3730 || 3560 | 3430 | 3310 | 3110 9800 | 2720 | 2630 | 2440 | 22090 2
1926-5 12480 |10400 8650 C870 6000 5350 5060 4760 452011 4340 4160 4020 3780 3510 3300 3190 2960 279 2
“928-S 1ars0 |11160 | 8sGo | 7vao | G140 | 8580 5180 | 4880 4530\ 3330 | 4260 | 4110 | 3870 | 3590 | 3360 2200 | 3030 [ 28%0 | 7
930-S sceno | 14ceo | 11650 | 9250 | BuBO | 7340 esto | 6410 | 6000 '] 5830 | 5000 | 5410 5000 | 4720 | 4% | 4200 | 3980 3780
1932-S 1ooen |1s070 |1i%60 | wase | @290 {7540 S000 | ©%80 | 62507/ bIBO | i o5 | so00 | 4w50 | 4560 | AAN0 anng | 39
1934-5 17570 |1ses0 |12290 | 97s0 | es0 | 770 399 | creo | o420 /[ 6140 | wut0 | 5700 S370 | 4980 | 4uvo | 4530 | 4700 Sy
1936-5 22080 [19290 | 15310 | 12150 | 10610 | 9640 saso | 8420 | sono[| 7es0 | 7360 | TAYO ceoo | 6210 | sseo | ©ed0 | SFC0 \ M
1918-5 22730 19860 | 15760 12510 10h30 9930 9220 8670 B2l 7880 7480 7320 GAHO G190 6010 5810 5390 Sekl: u
l 1940-5 Suroo |20630 | 1uuso | 18900 [o3sco | 12320 11430 | wreo | wez) | o760 | 9wo | 9080 an40 | 7930 | 7460 | 7200 l 6690 | Gl I
1001

nt, see page 9.

* §,ecific dynamic capacity.

Note: Lood ratings bored un A
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R T TG p— O ™ i i :
r s ™ i y iy i/, 34
I~r AL e ’ 1 T r‘,g.a = G L
SCT'—IL,.: v:-D-LJ\.." . i m\,s.w.'f'm'.'?m "‘,f?”-\'f} -
e e sk O .
available in types
P
% s @
cone cup no. 39520 bear. wp no. 39522 bear- cup no. 39528 | bear
7 ing ing X ing TSF
bore radivs . outside | standoul| o igih | outside |standoul | ik | oubside | standout| ik
A B nUmBET | diameter F [~ diameler F C diomelerl F Cc TDI -
2.0000 .03 39573 )
2.0000 14 39575
2.1250 14 39578 .
2.2500 14 39580 -
r 4.4375 .2500 1.1875 | 4.4375 .2500 1.4375 | 4.7238 2284 1.2894
2,2500 w31 39581
2.5000 A4 39585 longth == 1.1875" tength == |.0&10"
*2 5585 09 395846 rodiug = 13~ radivs = 03"
2.6250 A4 39590 ) | I
*cone length == 1,2175* any cone in this series may be used with any cup in this series.
- c - £ )
| ] .
. e—9375" ] F |wat— 10000 0.408
43T | |1
T_— ! | .
4 39520 ~~—
{ \ | \0( / 8000 0.3
\ L]
\0 | R v)
p - —_— .
0\ 1 | /ﬂ:____ A ‘:\( 0.6
N \ ' b
XS A 2000
o | et 3t —e] ¥ o
\ ! '
\ :
\ Y v @
8q \ .n; fvi 1000 %
Q + 1 \ g8
Q\ z \ 4 -
0 Qo o.9
\ ~ \ +|
(I - | SO . -
< I 800 Lo
Y —{26" |
' |
i 200
(e
—
____U_ (half size) LS ) i
77 - i
1o
|
|
I
u
J 50 2.0
basic rating @ 500 rpm :
30
radial (BRR) | 6100 Ibs. 23 '
thrust (BTR) | 3550 lbs. 20 |
K| 1.72
— 3.0 H
vie modifying factors to compare . s
Timken bearing copacity-ratings wilh REV. PER  SPEED
other mokes of bearings. MINUTE FACICA

COPYRIOHT 1883 BY THE TIMKEN ROLLEN BEARING COMPANY
PRINTED N U. §. A,

The Timken Roller Bearing Company
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3. Compensation of misalignment

Self-aligning ball bearings, barrel roller bearings. 1ol spherical roller
bearings. and spherical roller thrust bearings allow, on assembly, for the
correction of initial misalignment. The outer ring raceway of these bearings
is of a sphencal form which allows the inner ring/roller sct assembly 1o
undergo swivelling motions. The permissible angular misailgnmert depends
on bearing dusign and size. '

it is also possible for the deep groove ball bearings to accept some mis-
alignment; however, this is limited and dependent on th : amount of radial
clearance; the greater the clearance the greater the self-aligning ability.
Cylindrical roller bearings and tapered roller bearings may achieve a limited
amount of self-alignment by the provision of crowned or cambered race-
ways and rollers.

Table 6 presents information on the amounts of permissible angular mis=
alignment. .

6. Permissible angular misalignment

Bearing lype Misalignment
self-aligning ball bearings - 4°
barrel 1oller bearings : 4°
spherical roller bearings 0.5°
spherical roller thrust bearings 3°
deep groove ball bearings, standard clearance . 8’
maling parts

deep groove ball bearings, C3 clearance machined 1o k 5/ 6 12'
deep groove ball bearings, C4 clearance 16’
cylindrical roller bearings types N and NU, series 10, 2, 3, 4, RLS,

RL L, RMS and RM L 4'
cylindrical roller bearings, any other types and series 2’
tapered roller bearings 2'

The prime causes of initial misalignment are the differences in height between
the mounting seats of the housing support structures, for instance between
the base plates of plummer blocks, or misalignment of housing bores if they
are not machined in one setting.

Self-aligning bearings are also chosen in cases where dynamic misalignment

through major shaft deflections or housing deformation is to be expected.

The spherical basis of design automa

tically allows thé bearing to correct for

the misaligned condition. If rigid bearings

were provided in such applications

they would be subject 10 a tilting pressure with “onsequent additional

stressing.

Under load a bearing ring should only be swive
Rotation is essential to ensure adequate lubrica
and raceways. Adequacy of lubrication is ini

lled when the bearing rotates.
tion beiwveen rolling elements
ts turn jequired to neutralize

the effects of sliding occurring between rollers and racey ays during swivelling.
Thrust ball bearings are sensitive to out-of-squarenc)is between abutment

surface and bearing axis. Machining errors of

this so.i can be corrected by

the provision of spherical housing washers and seatin( washers. Thrust ball
bearings with spherical housing washers and seatin washers arc of the

single or double-acting type.

L

03 \

————— - o —
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-P/TC/-/ p/;é “

O, TEETH
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NO. 7EET]
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! | AT AIINEL
A LA . DPrA
2.50
20 2.0 2.3150
oo
'3.50 2 | \
28 3.6250 13,3750

EXTEF )AL
VBT AL
1A D74

2.5940 7.3960

3 5960 3 3960




INVOLUTE SPLINES, SERRATIONS, AND INSPECTION-INVOLUTE SPLINES

525
TABLE 10—FLAT ROOT SIDE FIT—8/16 PITCH .
Internol Internal External N
and External Drawing Data Fig. 5 Drawing Deta Fig. &
-~ Space Widih* . Tooth Thickness® .

N D Dy D, Dy Class 1 Fit Class 2 Flit D, Ore Dya

No. of Plich Bare Mojor Form Dj (] y Major Form Minor
Teuth Dia Dia Dia Dia Minor Mox Min Dia Dia Die "
DiaY Actual Effect 1y ' by [
Max Min Max Min
Effact Actual Effect Acivel
1 2 3 | 4 5.1 6.1 ' ° 10 T 12 13 141 17.1 1.1
Tolerance in +180 +50 +0 o

Ten Thousondihs— » =0 —_ —0 Nota® Naote® | Nole® Note® Note® Note® -50 Note! —180
& 07500 | 046495 | 0.0750 | 0.3500 | 066335 | 0.1991 | 01963 | 0.949 | 0.1920 | 0.1963 | 0.1935 | 0.8460 | neses | 05960
7 0.8750 0.7578 1.0020 05759 077561 0.1921 0.1963 0.1949 0.192 0.1943 0.1935 09710 0.4 as 07210
8 1.0000 0.8640 1,1250 11000 0.£953 0.1992 0.1943 0.1949 0.1919 0.1943 0.193¢ 1.0960 0.8913 : 0,8450
9 1.1250 0.9743 1.2500 1.2250 1.0159 0.1992 0.1943 0.194% 0.1919 0.1963 0.1934 1.2210 1.0119 | o970
10 1.2500 1.0825 1.3750 1.3500 1.1374 0.1993 0.1943 0.1948 0.1918 0.1963 0.1934 1.3440 1.1334 1.0940
1" 1.3750 1.1908 1.5000 1.4750 1.2596 0.1993 0.1943 0.1948 0.1918 0.1963 0.1933 1.4710 1.25%8 12210
12 1.5000 1.2990 1.4250 16200 1.3523 0.1993 0,19463 0.1948 0.1918 0.1983 0.1933 1.5960 1.3783 1.3480
13 1.6250 1.4073 1.7500 1750 1.2054 0.1.94 0.1963 0.1948 0.1918 0.1963 0.1932 17210 1.5014 1.4710
14 1.7500 15155 1.8750 1.8500 1.6288 C.1994 0.1963 0.1948 01917 0.1%963 0.1932 1.8440 3 A48 1.5960
15 1.8750 14238 2.0000 19750 17524 0.1994 0.1943 0.1948 0.1916 0.1943 0.1932 1.9710 1.7484 1.7210
14 2.0000 173 2.1250 2.1000 1.2762 0,1995 0.1943 0.1948 01914 01943 |° 0.1931 2.0960 1.8722 1.8440
17 21750 1.8403 2.2500 22253 2.0004 0.1995 0.1963 0.1948 0.1915 0.1963 0.1931 22210 1.9962 1.9710
18 2.2500 1.9484 2.3750 2.3505 2.1250 0.1995 0.1963 0.1948 0.1915 0,1953 0.1931 2.3460 2.1205 2.0940
19 2.3750 2.0568 2.5600 24758 2.2500 0.19%6 0.1943 0.1948 0.1914 0.1963 0.1930 2.4710 2,2452 2.2210
20 2.5000 2.1451 2.4250 2.4010 23750 | 0.1996 0.1943 0.1947 0.1194 0.1963 0.1930 2.5940 23700 23460
2 2479 2.2733 272750 27263 7579 0.1996 0.1943 0.1947 0.1913 0.1963 0.1930 27719 2.4948 24710
A 22 27500 23816 2.6750 2.8515 26230 0.19%7 0.1943 0.1947 0.1913 0.1943 0.1929 2,8460 26195 2,5940
23 2.8750 24898 30000 29768 27500 0.1997 0.1963 0.1947 0.1913 0.1943 0.1929 2.9710 27442 27210
24 3.0060 2.5981 2.1250 3.1020 2.8750 0.1997 0.1943 0.1947 0.1912 0.19463 0.1929 3.0960 2.8490 2.8450
25 3.1250 27043 3.2500 3.2273 3.0000 0.1998 0.1963 0.1947 01912 0.1943 0.1928 32210 2.9938 2.9710
26 3.2500 2.8148 3.3750 13525 1.1250 0.1998 0.19461 0.1947 0.1911 0.19463 0.1928 33440 31185 3.0940
27 3.3750 2.9228 15000 |- 34778 3.2500 0.1999 0.1943 0.1947 0.1911 0.1943 0.1928 3.47'0 3.2432 3.2210
28 3.5000 3.031) 3.4250 1.6030 3.3750 0.1999 0.19463 0.1947 0.1910 0.1963 0.1927 1.5960 3.3480 33460
29 34250 3.1393 37500 37282 3.5000 0.1999 0.1943 0.1947 0.1910 0.1963 0.1927 37210 3./528 34710
30 37500 32476 3.8750 3.8535 34250 0.2000 0.19463 01944 0.1709 0.1963 0.19246 3.8450 24175 3.5960
31 38750 | 33558 4,0000 3.9788 1.7500 0.2000 0.19583 0.1946 0.1909 0.1963 0.1924 19710 37422 37210
32 40000 |, 3.484) 41250 4,1040 1.8750 0.2000 0.1963 0.19464 0.1909 0.1963 0.1924 4,0960 38670 32,8440
33 4.1250 35724 4,2500 42273 | 4.0000 0.2001 0.1963 0.1946 0.1908 0.1963 0.1925 42210 39918 39710
3 42500 34806 43750 43545 | 4.1250 0.2001 0.1963 0.1944 0.1908 0.1943 0.1925 | 434680 41165 4.0960
35 4375 37609 43050 4778 i 42589 0.200i 0178 C.0944 0.1707 0.1%83 0.1925 44710 42412 42210
X 36 4.5000 3.8971 4.6250 4,6050 4,37 50 0.2002 0.19463 0.1946 0.1907 0.1943 0.1924 4.5960 43660 43440
7 446250 40054 4,7590 4.7303 4.5000 0.2002 0.1963 0.1948 0.1906 0.1963 0.1924 47210 4.4%08 4.4710
38 47500 41136 48750 48555 44250 0.2002 0.1963 0.1946 0.1906 0.1943 0.1924 4,8160 46155 45940
39 4.8750 42219 5.6020 4.9808 47500 0.2003 0.1963 0.1946 0.1905 0.1963 0.1923 4.9710 47402 47210
40 5.0000 43301 51250 5.10460 4.8750 0.2003 0.1943 0.1945 0.1905 0.1943 0.1923 5.0960 4.8650 4.8440
a1 5.1250 44384 5.2500 52313 5.0000 0.2003 0.1963 0.1945 0.1905 0.1943 0.1923 €23°n 49898 49710
42 5.2500 4.5465 53750 53365 51250 0.2004 0.1983 0.1945 0.1904 0.1953 0.1922 55479 51145 5.0960
43 53750 46549 5.5000 54818 5.2500 0,2004 0.1943 0.1945 0.1904 0.1963 0.1922 5.4710 52392 5.2210
44 5.5000 47631 5.6250 56070 53750 0.2004 0.1963 0.1945 0,1903 0,1943 0.1922 5.5960 51640 53460
45 546250 48714 57500 57323 5.5¢00 0.2005 0.1963 0.1945 0.1903 0.1963 0.1921 57210 5.4888 54710
wo 48 57500 49796 58750 5.8575 5.6250 0.2005 0.1963 0.1945 0.1902 0.1943 0.1921 58440 54135 5.5960
A 8T 5.8750 5.0879 6.0000 59828 57500 0.2005 0.1953 0.1945 | 0.1902 0.1963 0.1921 59710 | 57382 37210
4B 6.0000 3.1962 6.1250 6.1080 5.8750 0.2006 0.1943 0.1945 0.1901 0.1943 0.1920 6.0960 5.8630 5.8450
"9 6.1250 5.3044 6.2500 62333 6.0900 0.2008 0.1943 0.1945 0.1901 0.1943 0.1920 62210 59878 58710
s0 .2509 54127 43750 8.3585 6.1250 0.2007 0.1963 0.1944 0.1900 0.1943 0.1919 63480 6.1125 6.0950
5 63750 5.520% 4.5000 46,4838 4.2500 0.2007 0.1963 0.1944 0.1900 0.1942 0.1919 4.4710 62372 42210
- 52 6.5000 54292 | _6.4250, | 6.6090 8.3750 0.2007 | 0.1963 0.1944 0.1900 0.1963 0.191¢ | 6.5960 6.3620 63480
53 6.6250 57374 46,7500 87343 6.5000 0.2008 0.1963 0.1944 0.1899 0.1963 0.1918 67210 6,4848 64710
54 67500 5.8457 6.8750 4,A595 8.4250 0.2008 0.1943 0.1944 0.1899 0.1943 0.1918 6.8460 6.6115 6.5980
55 6.8750 59519 7.0000 69848 4.7500 0.2008 0.1963 0.1944 0.1898 0.19463 0.1918 59710 67362 47210
38 7.0000 4,0622 7.1250 7.1100 4.8750 0.2009 0.1963 0.1944 0,1898 0.1963 0.1917 4.0960 6.8610 4.8480
57 7.1250 6.1704 7.2500 7.2353 7.0000 0.2009 0.1963 0.1944 0.1897 0.1943 0.1917 7.2210 69858 6971¢C
58 7.2500 4.2787 7.2753 7.3605 | 7.1250 0.2009 0.1943 0.1944 0.1897 0.1963 0.1917 73450 71105 70950
59 73750 4.3870 7.5000 74858 | 7.250C 0.2010 0.1963 0,1944 01894 0.1963 0.1916 7.4710 7.2352 7.2210
60 7.5000 64952 76250 7.6110 73750 0.2010 0.1943 0.1943 0.1896 0.1963 0.1915 7.5960 7.3600 73480

® Maaturemants with pins cannotl be used lo determine efective spoce width and footh ® For (REF) moximum efactive spoce width, and (REF) minimum effective fosih thicknem, iee

thicknass, Measurementy with piny for aciuol space width and tooth thickness are in Tobles 62,

63, ond 64. :
‘Fof (REF) minimum octual space width, and (REF) maximum octval tooth thickness, see
Toble 39, 4
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DETROIT GICSEL ENGINE DIVISION

‘GENERAL MOTORS CORPORATION

BASIC EMSINE
MODEL 4-53N DIESEL
(4 VALVE HEAD)
N40 INJECTORS

._ Tl was - . AJmmm—
9280
252 LB FT 260
e 240
\\
TORQUE ~ 220
: 216 LB FT o
125 '
—>—115 BHP
BRAKE HORSEPOWER {/
= A
i 100 =
o -
€3]
&
S RATED POWER OUTPUT
- p | GUARANTEED WITHIN 5%AT
% 5 ) SAE STD AMBIENT CONDITIONS: -
o V AIR TEMP 85°F, ELEV 500 FT,
M 7 DRY AIR DENSITY . 0705 LB/CU FT
50
. 440
N~ FUEL CONSUMPTION - 490
"'\ ’JP
. 400
.380
1000 1500 2000 2500 3000
ENGINE SPEED - RPM | PA-5041-52-4
ENGINEERING-TECHNICAL-DATA DEPT, 114 3/17/64

"

TORQUE - LB FT

[P ———

FU I-.". LB/BHP IR




X

DETOT™ DIESEL ALLISON COOLING T ANS

-
: Blade Used As Characteristic T
y . A3 ¥4 g B A% M
| Page I‘an_ Description Blwr. | Suct. (1) , Curve Number Model
| w Parl No. . Drive | (2) ode
No. GM Dia, - Blades 2 | R L. | Ro | Lo | yoss (3) Usage
o - Projocu-dj_\iidth M\ M. H Haic Porformance i
1 | 5128457 14-6x1.34 |* | 195 | 1|ri-ooco00-a6 | 2-53 |
1 5128457 14 - v X 1.34 * * | 1,70 2 | F1-0000-00~-46 2-53
2 5146814 17T -6 -1.75 * | * 1.25 2 | F1-6000-00-47 53
2 5146844 17-C=-1.75 * | * 1.0 1 { F1-0000-00-47 53
2 514G815 17-6~-1.75 * * 11,25 2 | F1-0G00-00-47 53
2 5146845 17-6-1,75 L J * 1 1.0 1| 71-0000-00~-47 53
4 5112830 18 - 6 - 2,38 * * | 1,54 7 | F1-0000-00-54 2-71
4 5145773 18-6-2.38 * * 11,25 4 | 71-0000-00-54 53, 71
4 5147710 |. 18-6-2.38 * * | 1,25 4 | F1-0000-00-54 53, 71
3 | 5147711 18 -6 -2.538 * * | 1,54 5 | F1-0000-00-52 2-71
5 | 5145211 20 -G - 2,27 * * 11,00 3 | F1-0000-00-56 53, 71
5 5145212 20-h -2.27 * * | 1,00 3 | F1-0000-00-56 53, 71
6 | 5100158 22 -6x2 * | * 1.0 15 | F1-0000-00-58 4-53
6 5119011 22 - 65 x2 1.25 |17 | F1-0000-00-58 3, 4-53
6 5119011 92 -5%x2 L 1B 1.0 15 | F1-0000-00-58 3, 4-53
6 | 5119014 24 = 5x2 ¥ =1 1.0 15 | F1-0000-00-58 3, 4-53
7 5119012 22 - 5x23/4 * | * 1.0 16 | F1-0000-00-59 3, 4-53
7 5119013 22 - 5x23/4 * * | 1,0 16 | F1-0000-00-59 3, 4-53
7 | 5145904 22 - 5x23/4 * « 11,0 16 | F1-0000-00-59 | 53
7 5162837 22 - 5x23/4 N 1.0 16 | F1-0000-00-59 | 53
20 | 5173871 22 - 53x21/4 * * | 1.1 17 | F1-0000-00-73 | 6V-53
20 | 5173872 22 -6x21/4 Tk | ok 1.1 17 | F1-0000-00-73 6V-53
8 | 3292286 922 -G6x23/8 ® *1 1,25 8| F1-0000-00-60 3, 4, 6-71
8 | 3223656 22 - 6x23/8 | * 1.3 9| F1-0000-00-60 4271
9 5124701 24 -6 x23/8 * 1.25 | 10| F1-0000-00-61 4-53
9 | 5128508 24 - 6x23/8 * | *x 1.25 | 10| F1-0000-00-G1 6V-T1
9 5100183 24 - G6x23/8 A Ll 7| F1-0000-09-61 5V-53
g 514¢100 24 - 6x23/8 * *1 1,0 6| F1-0000-00-G1 3,4-53,3,4-T1
28 | 51399062 24 - 6 x2.50 * 1.0 6{ F1-0000-00-90 6-71
16 | 5173129 26 -4x2 3/8 *® | % 1.25 | 10| F1-0000-00-G2 3,4-71, V71
11 5173430 oG -4x21/2 * *{ 1.25 | 10| FF1-0C00-00-€3 3, 4-T1
12 | 5171228 26 - 6 x23/4 * | * 1.25 | 12| F1-0000-00-G4 71, V-11,
' : 6V-53, BV-53

(1) TFan Speed - Engine Speed X Drive Ratio, |
(2) Under this number horsepower is on curve No. F1-0000-00-13, Sheet 1 & 2.
(3) Air Delivery at ran RPM.

F1-0000-00-!4
Sheet 1 of 4
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FAN CHARACTERISTICS
22 INCH - 5 BLADE x 2 INCH PROJECTED WIDTH

PROBABLE INSTALLATION PERFORMANCE

1 1 1} T 1 1 1 1 I
{_ BASED ON AIR DENSITY
OF . 070 L 'FT3
412
B 1 £
___..ua-l"’"‘“ ) 2 E
3200 =1 B
By
8 in
b 5
2800 | pmmpm=r"1"" | ":
<
B
4
2200 == :
DO NOT EXCEED 3200 RPM
8
. (18,500 FPM) o
.
S
= o
= 3 <:§"
S éa_?: 3200 k|
& 12800 = e
oy F"'--..H_ﬂ
=
g 2 \ﬁha._ \'y_
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) E' . e < \‘\ \\
» -~ A, N\
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AIR DELIVERY - CFM < 1000 F1-0000-00-58
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STATIC PRESSURE - IN. WATER
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PROBABLE INSTALLATION PERFORMANCE

FAN CHARACTERISTICS
22 INCII - 5 BLADE x 2 3/4 INCH PROJECTED WIDTH

BETROIT BIESEL. ERGINE BIVISIO
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| 1 T ¥ I 1 1 I
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OF .070 LB/PFT?3
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CLAil AND FOUNDRY COMPANY

PACIFIC
ENGINEERING DEPARTMENT
PREPARED BY . ORDER NO ’471 /q :-»
CHECKED BY == PAGE / OF. .
DATE REPORT NO
ENG /1) &
DETROIT DIESEL. QY12 N 33,0 Br/rie;, ML
. So— 4
/O A = V2O LT
T RANSAT) S5 10N
Clagek S-SpEE V6 % EFF W Lo
HIDREHILI1C SES7EAD
3 i :
/S HP @ Lol EFE 318 ENruN i»
o0l AT ol ol
|
£ Frow (Gpr)
1200 2d
2300 57
TOTdL HERT P2ET (ZeTION 4238 s
RIEIERT A TEAGD = /285 P
WiTEs 7EN P 7O .

118




PACIFIC CAR AND FOUNDRY COMPANY

ENGINEERING DEPARTMENT

PREFPARED BY ORDER NO

. CHECKED BY PAGE g OF

DATE REPCRT NO,

AINSS  FrOcd ceF cooian7 & Z220°F

= 595 Jb = 7297 /b
g’,fz@ A/?‘ G

o Cooeanr = (4938) /(797)(59)(.2)

AT <coocanv7 = 0.5 CF |

TGP IITOM A TEAZS = . COOLAR]T AIa) gty
i FEM P anwes 15 °F

Map, A9 TEMPA = 210 <15 = /95 K

ar grg = /95 - 12§ = 70 °F

//f'/;,z = 4‘?53/(24/) (70) = 293 /&/rapm
() “ “ o, -

(& 195 “F /5/6 oc O /é/f, 3

REQuiesr) CFA = 293 /.00 = 9855
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PACIFIC CAR AND FOUNDRY COMPANY

ENGINEERING DEPARTMENT

PREPARED BY ORDER NO

CHECKED BY : PAGE 3 OF.

-
DATE REPORT NO

RAPDATOR CORE  SIQE Geloca27ELD ©

29 x 24 = §76 W% = 400 FT*

FICE  VELOC7F = 9883 /4.0 = 1220 £7
| =,

CORECCTEI? TO S70 M ( SF N7 / =
/220 é__ ) 88
55 ;
Assome F P = /ooo

/P =  ZIs - /Jzs = 0 °F

Pespy = (BA)P1ra) = (14,0)(4.0) (90

Peny = SOSO BRYwirw (wEstLecinG TUEE
| VELOCITY CORRECIION)

4938 Brfmn  EEpere €0,
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PACIFIC CAR AHD 21 %DRY COMPANY

ENGINEERING DLV ARTMENT
. CHECKED BY ‘ PAGE 4 OF.
v
FOR 1000 SFPN FACE VELOCITY /S
/OO0 655 - /220 AT/ 1IN
530
CFM = (1240)( 4) = 4750

CFOR .25 b FAN  EFFICiENCY

CAM = 4950/.715 = 66 00 <rm

AN  REQUIRE MENT /5 600 CFmM @

M M

X IMNCHES  HoO

AP ESTitAre CADIATOR & /240 Fpem) .75
SYSTEM  TOTAL 2.75 1w 4o

24” SCHWITZER # 29205/ w/yz,u&/,e/ @ 2§00

RPM . 7000 crrg E 275 w-HyO
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Fan Diameter
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e

FLBBB* 17109CST 11716774 AATLAS
D 235552
S Teve Heqcic e Cogen
-
INPUT?O0 - 200 —- F,
&
PRI? 4940559 05200512550:2,0 125" 170.6 @ 8979 J¢
) 7118 AcEM] .
%EC?“O C22e195 1242020 /d\‘?“.
P
TER? 322151 AT
)

W= 4940 GPM= 59 PEHCLY- O(TTi'=2n0.0 '.i{;?é3=125-o]m.r= 0 PP= 2.0 ADY=0

FA= 4.2 LEN= 2.2 FANS=] DIA= Z4 MAHP= 0 MXDPT= 0.

CC=32 NPCR=1 NPCO=1 NI= 260 VT= 79 _ . _ )

ARHILS 5 ARois CorE G i LIV BAPTH (J)'-"" 023:552')
TTOUT TAOUT HP SKFPM  SCFM S5 ACkM TF EE DPT U CORR LMTD CF
189+6 170+6 1 1423 5973 0«86 6673 Usl 0s0 006 27 0299 44e7 «964

L = 0.3y

INPUT? 3 a DI TY RATZO A7 SUc/ke=m AN
E779
TEH? fl: ! » l —_—t - 7//,! -1
o, 4 C Y
CC= 4 NPCR=1 NFPCO=1 NT= 312 VT= 66 __
AAH116 ¢ P OCom.s S T v wOTH
TTOUT TAJUT HPe SkeM Subkd S5¢ ACk¥ TF EE DPT U CORR LMTD CF
189.6 1753 1 1291 S424 0«83 60%4 0«1 00 046 29 0098 415 +956 .
INPUT? @
USED «22 UNITS
BYE
0000.25 CRU 0000.06 TCH 0000.84 HC

JFF AT 17:12CST 11716773
@
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FLBBB* 17827CST 117167713 A 7L A

D2 B3ss52

\j) 3 .{Ei/ﬁc /Zn:G?
INPUT?0 (g ~ 3 -

PRI?74940,59,0,210,125,0,25,0
S

SEC74¢2»,2+1951,22,0:0

)

TER?732,121

5

v
¥

Q= 4940 GPM~ 59 PERGLY= O |TTIN=210.0 TAMB=125.0 |ALT= 0 PP= 2.0 ADM=0

FA= 4.2 LEN= 2.2 FANS=1 DIA= 22 MXHP= O MXDPT= Qe

CC=32 NPCR=1 NPCO=1 NT= 260 VI= 79

AAHI IS

TTOUT TAOUT HP SFPH SCFM 55P ACFM TF EE DPT U CORR LMTD CF
199.6 178.9 1 1203 5055 0+65 5641 Qel 0«0 0+6 24 0499 497 »963

! [ o —

INPUT?
2/0°
SOSS SCF#~y
SE41 4cry  128° > |78.9 " E/50 ACrY
(crovere ryn) v ' (Secwee o)
199.6~
3 "

AN
TER7de=s 151

CC= 4 NPCR=1 NPCO=1 NT= 312 VT= 66

AAH116

TTOUT TAOUT HP SFPM SCFM SSP ACFM TF EE DPT U CORR LMTD CF
199.6 184.0 1 1100 4623 0. 63 5160 0«1 0«0 0«5 26 0.98 46.1 +954

INPUT? 4

PROGRAM STOP AT 2520

USED «22 UNITS
BYE
0000.25 CRU 0000.03 TCH 0000.87 KC

OFF AT 17:29CST 11716773
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PACIFIC CAR AND FOUNDRY COMPANY

ENGINEERING DEPARTMENT
\ EIA//
PREPARED BY [~

ORDER NO.

waw CHECKED BY

PAGE OF

DATE % "_1’1-———'\ E

REPORT NO.

AT N

T oM PTRELCMMAEY WEGRT 7 C,
STWRM

TNOWI\NEG RNOW Y e,

\
TRWE ALLE oA = \oooR
STEERL ALLE — UNLOADED

SOoOLO OCER. Ao i
TORWE AMLE  Loass = D600
<STEER. ALE LoD = AfooH

MAK DRASBAR TuLL =3sooR
MAY. VRANNG TORCE

DRWNE AXLE / W HNOWIWTZER. = \\\OCC}&

sTeeR AXLE /sowo = o,;)caaik
NMAYX DRAWE AXLE. LodAD | "

TAMIC STOC W/ HOWNTZER = UL\ Le0

MAY. STEER. AXLE LOAD &
TARKED LPRLLL o\ Lo° SLOPE = TIS&0
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PACIFIC CAR AND FOUNDRY COMPANY

ENGINEERING DEPARTMENT

N L P4
Wk
PREFARED BY _Xx--% f —= s, ORDER NO
. CHECKED BY _ _ . PAGE OF.
" ~ = 'l;_,\ } '—‘:‘
DATE )_ | S —— REPORT NO.

TToRon! BaE SudcenSioM
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= S 25 -

@ SoLo NOMIMAL 3ITATWC L-OAD (EC)_OO&)

MOMEMT = 83500 (19)= 133500 LR-IM
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PACIFIC CAR AND FOUNDRY COMPARNY

ENGINEERING DEPARTMENT

PREPARED BY ‘\M | ORDER NO ' - '
= DATE \ O \ '—S \’\ $ : ‘ : REPORT N:D. i =
=, L | ; !vf - . o : _ .___!-, (
Tors\ond BAR VRESTT ;

RETOIMMAENDED PRESET 1S OVLSTRAN!

Tor., LARGE BAKR TMA\S \S

Vo iw\f\m_ RNL N J

R= \\N L, gL \\.Al‘ L(oru(dro'}} BO,S
| I W - o i1 I

N\&mu\m\a\ SeT AMGOLE DURNWG
PRESETNNG (oo STRANM) |

LARGE WB}NAR 28 (568)= \D9° -

SMALL "R - 2 (o) = NG 0.

MAC ALLOWABRLE SET DURING ENDBURACE
TEST = \0% 0F MAX ALLOWARLE TwitT
» LARGE BAR = 0% (J3V454= 3~ i

SMALL RAR = 0% (46150 = 4.5°
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PACIFIC CAR AND FOUNDRY COMPANY

ENGINEERING DEPARTMENT

. : :
PREPARED BY \S/DK | : ORDER NO

CHECKED BY ' ; ‘ PAGE_ : oF
DATE. .A O.X.BXP\ 3 . I | REPORT N;.

| | .! | }
Tor<\ohl BAR SERRATOML

MALoRWMA = W+ (BAR ™A
LENe™ = W& ( N\i-\io& DAY

| LARGE VAR, ! : o
I | SMALL. BEMD | i
F MAL DA RERD 2 1 1L(1a)= 195
a | .\)'SL._ /A SIDE F\T FIWLLET R00T
| | 49 TooTH 3,115 0 MALDA, =
! L—C\\LGIA —\QL-&\'?—'D&-\ LS —
| | VSE \§ <— | -
| | 1 |
| ClesE ey T |
| | USE b SIDE BT FI\LLEY PooT
| | 51 TooTw ’s;'lSOO MAL DA =—
e e s LENGTA - B |

USE \3\2L—~=— 7
*“\M\NL_ o]

SMYRLL D L
MARL DA RERYS 2 | \'ms\ = \&b
V \b/3 1DE TUXTFILLEY RWOoT
\A LSO =—

|
R
l

Yoo T WMWRAD™A \IIsDo «@—-

LEWGTY = .4 (1 aspel= IS -—

USE CoILS
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PACIFIC CAR AND FOUNDRY COMPANY

ENGINEERING DEPARTMENT

ORDER NO.

» PREPARED BY

PAGE
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PACIFIC CAR AND FOUNDRY COMPANY

ENGINEERING DEPARTMENT

— p=e= S

| o
+ |
PREPARED BY C‘-——_v ORDER NO
]
CHECKED BY - " PAGE__ OF
Q: |
DATE_ \ O\‘ \"j 3 REPORT NO,

' | '
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PACIFIC CAR AND FOUNDRY COMPARNY

ENGINEERING DEPARTMENT
PREPARED BY_f_._A ORDER NO e
CHECKED BY - E PAGt___l e R T
~ e AR a

REPORT NO.

Woe=\onl R

WRETEL LoA™D VS WRE

S R ANY| e

ORWITE p LE
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™ PACIFIC CAR AND FOUNDRY COMPANY

V4
PREPARED BY___| /L

CHECKED BY

v ORDER NO.. __

ENGINEERING DEPARTMENT

e . PAGE ol OF.

REPORT NO

® . 3

\e 00O

|
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\LOO O
WEEL
LOAD
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PACIFIL CAR AND FOUMDRY COMEANY
" ENGINECERING DEPARTMENT

FPREPARED BY.

ORDER NO
- n:\_TE ' REPORT NO
A \\ U
42
= ; 252 { 4,000
' OSO
1_—_&-_:—__. R2_= ZO, bso
ZM R, = O
(SS)(14700) + (252)(14p00) - 216(R,) = ©
R,= 20,650
Ri= 28700 - 20650 = 80S5O
. .
WHEEL W\l RSTTOM O\-ﬂ:
. 7 -
g
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PACIFIC CAR AND FOUNDRY COMPANY

ENGINEERING DEPARTMENT

; \" 2

PREPARED BY L{L!{LM ORDER NO.._ _ S
. FHECKED BY PAGE. \ —OF

bATL__,:\l::;\q 1 I REPORY NO. o

| RN = AMXULE [SOSCPEYNS oK

o AN

. BeAaN, 2. My e
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PACIFIC CAR AND FOUNDRY COMPANY

ENGINEERING DEPARTMENT

PREPARED BY M ‘ ORDER NO

2

CHECKED BY. [ . PAGE e OF

DATE ?)\L®Aﬁ1 : l REPORT NO.
o ?—ov_ b\xu_c: \,zm&, O+ ’L\loo‘ﬁ‘
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PACIFIC CAR AND FOUNDRY COMPANY

~ ENGINEERING DEPARTMENT

" '\}'l
PREPARED avl.-d- ORDER NO.

3 |

CHECKED BY " PAGE OF.

e LO\BA\D -  meneno |

e e e
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PACIFIC CAR AND FOUMDRY COMPANY

ENGINEERING DEPATRIMENT

Wl

PREPARED BY . ORDER NO

- CHECKED BY. - ' PAGE \ OF. .
DATE B A‘\\ = \‘\QXW AE REPORT NO

svseedion Aria= DRWVE ALLE

"3 <SPRER AL TBALL. -
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1\)%50& WA e N
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A AL ¥ VeaRmeAL WAKIMUMS MAX
SoMT occur NT SANME TTIME

Loun | Ra= 20000% Ry = 11000 R T=05000k
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PACIFIC CAR AND FOUNDRY COMPANY

ENGINEERING DEPARTMENT
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P N
Y omn | a=— - a 22371 Newman Avenue, Dearbiorn, Miclinm —- 48124
\__,;,,L _,;abﬂ‘ﬁe Phone: Area 313 — LO, 1-7037 TWX-413-278-9756

December 21, 1973

Mr. H. G. Kirchner
PACIFIC CAR & FOUNDRY
1400 4th St. North
Renton, Washington 98055

Dear Mr. Kirchner:

Supplementing our letter of December 4th we are attaching the following:

I. Rear Shock Data - 1—5{8” Bore

AI o
Typical unit outline drawing 680055 which indicates
recommended 2.5 dia. mounting ends and method of dimen-
sioning.

Br

Section Drawing 422512 illustrating unit construction and
minimm dead length of 4.00 plus nounting ends. Strokes
** can be specified in .250 increments.

Installation drawing 420212 which shows Type I mounting
we recommend for rear.

II. Front Shock Data - 1-3{8" Bore

L Typical unit outline drawing 651018 illustrating iﬁtegral mounting

which uses .75 dia. bolt.

Section Drawing 422517 describing unit and minimum dead length
3.952 plus mounting ends. Strokes available in .25 increments .

We trust this information will be of aid to you.

Very truly yours,

General Sales Manager

RFH :md
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Wacmer Lockhesd

wSTRAIGHT AIR SYSTEM IS il e -,.......,,.c?) b

20

PROTECTED TRACTOR

1. COMPRESSOR (includes control
valve)

2. ALCOHOL INJECTOR—Accessory
option

. SINGLE CHECK YALVE

. AIR TANK

. RESERVOIR SAFETY VALVE

. FOOT APPLICATION VALVE

. HAND APPLICATION VALVE
Accessory option

. TWO-WAY CHECK VALVE
Accessory option

9. QUICK-RELEASE VALVE (shown)
or optional Tee

AIR-OVER-HYDRAULIC SYSTEM Lo

- & P W

10. RELAY QUICK-RELEASE VALVE N 2
(shown) or optional Quick-Release 17 © & A19
Vbive 0f Tt PROTECTED TRACTOR \ &

11. BRAKE CHAMBER and SLACK 15 16 .‘,M._—_ =t

ADJUSTER (straight-air) or POWER
CLUSTER (air-over-hydraulic)

12. SWITCH, NORMAL STOP LIGHT
CIRCUIT

13. SWITCH, LOW PRESSURE
INDICATOR CIRCUIT

14. AIR GAUGE

15. EMERGENCY BRAKE VALVE

16. TRACTOR AIR LINE PROTECTION
VALVE

17. SWITCH, EMERGENCY STOP-LIGHT
CIRCUIT

18. MOISTURE EJECTION VALVE
Accessory option

19. EMERGENCY AIR LINE and
HOSE COUPLER

20. SERVICE AIR LINE and
HOSE COUPLER

188




AIR BRAKE SYSTENMS

',j&"" PROTECTED SEMI-TRAILER Fme i mm o

AIR-OVER-HYDRAULIC SYSTEM

1. EMERGENCY AIR LINE
STRAIGHT AIR SYSTEM . 2. SERVICE AIR LINE

‘ 3. RELAY QUICK-RELEASE EMERGENCY
(BREAKAWAY) VALVE

~—PROTECTED FULL TRAILER™ 5 o a0

4. CLOSE-COUPLED TRAILER TANK

5. QUICK-RELEASE VALVE (shown)
or optional Tee

6. BRAKE CHAMBER and SLACK
ADJUSTER (straight-air) or POWER
CLUSTER (air-over-hydraulic)

STRAIGHT AIR SYSTEM

189




AlIR

APPLICATION VALVES

TYPE FF

TREADLE VALVE

Standard Valve

AE31770......... w/%"”-18 Application Ports

AE31865......... w/1%4"”-14 Application Ports
PUSH VALVE

Standard Valve

AE31680......... w/%”"-18 Application Ports

AE31863......... w/%”-14 Application Ports

With Threaded Push Rod — 12"-20 Thread _

AE34290......... w/%”-18 Application Ports

With Elliptical Mounting Flange —2 Hole

AE33990......... w/%”-14 Application Ports

The new type FF foot application valve is a cor-
rosion resistant unit which is both smaller and
lighter than equivalent old style valves, yet
maintains the same high capacity performance.
The type FF application valve has a graduated
metering range. Normal braking pressures in
the 5 to 75 psi range are metered in exact pro-
portion-to foot pressure and pedal movement.
Above 75 psi the full tank pressure is “dumped”
for emergency braking.

TREADLE TYPE
4.68 lbs.

PUSH TYPE
3.25 lbs.

e B T, . 4 Agets SR |

_,_‘..‘r ‘u.‘:}‘:- 4 v.-} “ ST TR ol B e . f

ST A T T3 e i i -

DELIVERY
PORTS

INLET EXHAUST
VALVE CARTRIDGE

Valve illustrated in “released” position

190

Controlling force, applied at the valve push
rod and transferred through a piston stem and
metering spring, strokes the application piston
against its return spring. During the stroke, the
piston picks up the spring logded inlet-exhaust
valve cartridge. The centered exhaust passage
in the piston is closed as the piston meets the
cartridge exhaust (inner) poppet and then the
continuing stroke unseats the inlet (outer) pop-
pet, admitting compressed air into the applica-
tion system. Applied air also by-passes to the
giston through an equalization orifice. Pressure
uilding against the piston forces it to move
back upon the stem, compressing the metering
spring. The piston is balanced by these oppos-
ing forces as its lapping action permits the
spring load to close the inlet poppet while hold-
ing the exhaust poppet seated on the piston.
The unit remains poised in this “holding” posi-
tion until another movement of the push rod
unbalances it, either to admit increased air pres-
sure or to exhaust the system.
The valve meters pressure up to approximately
75 psi. Above this pressure the piston stem and
piston bottom, lap is prevented, the inlet poppet
remains fully open and tank pressure is applied.



HAND OPERATED
AIR APPLICATION VALVE

TYPE HE—Trailer Control

Valve Part No. *AE43769, w/Bracket
Valve Part No. *|AE25340, w/Bracket
|AE25816, w/o Bracket

¥ Different Hondle positions

This metering type hand control valve regulates
braking air pressure in direct proportion to hand
pressure and mpvement. Braking effort bal-
ances every movement of the control valve
handle. ilesistance increases or decreases with
the braking effort and handle “feel” provides
the driver with a braking “gauge” to Secure a
smooth stop throughout the range from slow
{0 emergency deceleration.

The Wagner Air Brake Trailer Control Valve
provides the driver with independent metered
control of the trailer brakes on combination
vehicles. Ii the tractor is equipped with air
brakes, the foot application valve also oper-
ates the trailer brakes in conjunction with the
tractor brakes. In this dual system, a two-way
check valve separates hand valve and foot
valve so that no application pressure escapes
through the exhaust port of the valve not in use.

RN 2 R i Fadiid

B e ae st S, iy oh=) WY
2 15 g " er,
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A akind i

The valve is in exhaust position (handle rotated
counterclockwise) and the application side of
the system is open to atmosphere until the brake
nrplicclion cycle starts. Clockwise movement
of the handle rotates the actuating cam down-
ward as cam ramps slide on pins threaded into
the valve body. Downward thrust is transferred
to the metering piston through a travel adjust-
ing nut and metering spring. The piston is forced
down, closing the exhaust valve to seal the
system from atmosphere. Further movement
forces open the inlet valve mounted on the ex-
haust valve stem. Tank air pressure now flows
past the inlet valve and through the outlet port,
applying the brakes. Applied air pressure also
builds against the face of the metering piston
and cup, opposing the downward thrust. In-
creasing pressure returns the pision and cup
until compression of the melering spring bal-
ances application pressure against pressure on
the handle. As the piston returns, the vaive re-
turn spring holds the exhaust valve seated
while closing the inlet valve at the balanced
braking pressure. Additional handle movement
forces the piston and metering spring to com-
pensate the increase or decrease by moving to
relieve the unbalanced pressure condition.

Weight, w/o bracket...3.5 Ib.
w/ bracket...3.8 lb.

Pt

E
o\l =

12088 U b4

=1
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APPLICATION
(TO BRAKES)

~ INLET (FROM TANK)

Depending upon the direction of movement, ap-
Eued air pressure is either increased or ex-
austed to atmosphere.




SINGLE CHECK VALVES b

TYPE SA

ﬂ
i

C ——‘l Tubing Thread Thread Length Part
. Size o v < “c” | Numbaer
1* oF . -
3 1{ - 18 Female | 14" - 10 Female | 204" | AC267
Part No. AC267 Part Nos. AC16739, %" 34" - 18 Male | 34" - 18 ;emaI‘a g"ﬁ" :g;g;ig
23540, 40574 54, %" 14" - 14 Male 14" - 14 Female 4y
Weight 0.5 lbs. Weight 0.6 Ibs. 1 |3 -14Male | 3 - 14 Female | T4 | AC40574
TWO-WAY CHECK VALVES ' ./ - T

TYPE WB
Weight 0.6 lbs.

Tubing Thread Thread Length Part
Size A~ " - Number
1 MALE AND 3 FEMALE PORTS
9 14"-18 Female 145".14 Male 274" AC32817
%" 14"-18 Female 34”18 Male 274" AC32940
" 3:"-18 Female 14".14 Male 274" ACA43755
FOUR FEMALE PORTS
5" 14"-18 Female 14"-18 Female 241454" AC32922
3" 1L 14"-18 Female 35”18 Female 24%4" AC32938
38" *14":18 Female t14”-18 Female 244" AC35893
%" *14"-18 Female™ 14"-18 Female 24154" AC36709
] **35".18 Female 33"-18 Female 24154" AC40522
3" 34"-18 Female 35"-18 Female 29164" AC43912

* One outlet contains AC25134 Pipe Plug.
*= One outlet contains AC31283 Pipe Plug.
4 Dutlet contains '4” Close Pipe Nipple—7s" long.

AIR LINE FILTERS ..

ﬁ I———— 2.19/32"

1 MALE « 3 FEMALE PORTS

v T o

1-29/327

% " FEMALE
PPE THREAD

VAT MALE
PIPE THREAD

AIR FILTER & CHECK VALVE—-AC27375
Weight 0.3 lbs.

} Va" MALE
AIR FILTER — AC27370 |0 T Her?

Weight 0.2 Ibs. 192




MOISTURE

EJECTION VALVE

Air reservoirs are kept clean and dry when the
air brake system is equipped with a moisture
ejection valve preventing the accumulation of
moisture and sludge in the air tanks. Fully auto-
matic, operating in the 15-25 psi pressure range,
the unit mounts in any convenient location. Itis
connected into the air system by two air lines—
one leading from the bottom of the air tank, the
other from a brake application line. Normal
brake applications operate the valve, keeping
the reservoir clean and moisture-iree. Expul-
gions occur without a noticeable drop in guuge
pressure. :

Llon 2 uoes
1

1
[ T et

APPLICATION LINE

L’__){.'M___--L!

EXHAUST

PORT |
\

APPLICATION
e e

LINE INLET ~} :
t : @ L

tion cycle.
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Part No. AE21857
Weight  1.85 lbs.

PERFORMANCE FEATURES

POSITIVE OPERATION — Averoge 15—25 pm wroke
application pressures guarantee frequent ejection to
keep lonk clean ond dry. Valve sjects only upon
pressure relogse. High opplication. pressures do not
harm the valve.

HIGH CAPACITY-Valve capacity is sulficient to aject
up to four fluid ounces al one lime, far more than will
ever be reguired in any operation.

NO AIR PRESSURE LOSS~—Ejection requires litle air and
does nol cause a noticeable drop in guuge pressure.
Woiking pressures cannot “balance”™ the valve in open

ition and “dump” reservoir pressure.

OPEN TO ATMOSPHERE-Valve lluid cavilies are open
to atmosphere. It is impossible lo trop moisture within
the unit and the valve will not {reeze in open ( exhaust)
position.

CONSTRUCTION FEATURES

DIAPHRAGM — Nylon cord ond neoprene rubbe; com-
bined, oil resistant and long lived.

INLET VALVE INSERT-Resilient synthetic insert. Valve
never requires lopping and seats better with use. Small
particles of carbon and foreign matter are ejected with-
oul causing volve leckage becouse the insert seals
around particles tropped on the valve seal

CORROSION RESISTANT-AIll metal parts aro made of
corrosion resistant moierials or are plated v prevent
rust, Housing is of aluminum alloy.

CONVENIENT MOUNTING—Valve may be mounted in
any location up to three feet higher ther the air tank.
It may be located inside the vehicle body with an over-
board discharge line attached to the tapped exhaus! port.

MOSTUNE EJECTION VALVE  ~——0

—

Typical Installation
with Manifolded Tanks

COMPRESSOR
DISCHARGE LINE
VERBOARAD
DISCHARGE LINC

OPTION

APPLICATION —
_J LINE

T pRAIN COCK

Applied air pressure [orces the lower diaphragm upward fo
seat on and close the exhaust valve. Further upward move-
ment raises exhaust valve
Reservoir pressure forces
of reservoir to pass inlet
it is momentarily trapped. Release of application pressure per-
mits pressure of trapped mixture to force exhaus! valve dia-
phragm downward,
releasing action moves lower diaphragm away from seat on
exhaust valve and mixture is
port. Valve remains open 1o atmosphere until the next applica-

and stem, opening the inlet valve.
fluid and air mixture from bottom
valve and into fluid chamber where

permitting inlet valve to close. Continued

blown through valve and exhaust




s TRACTOR AIR LINE
PROTEZCTION VALVE

Vehicle protection utilizes iwo valves
installed on the tractor. The emer-
gency brake valve is a manual trig-
gering unit for emergency braking
the trailer. The air line protection
valve seals off boti:s the emergency
and the service air lines on the trac-
tor in response to the manual trig-
gering unit or gutomatically if the
{railer is uncoupled, breaks away.
or loses its air supply.

EMERGENCY .
BRAKE VALVES
Part No. AD25077
Part No. AD36130
Part Ne, AD39300

TRACTOR AIR LINE

PROTECTION VALVES
Part No. AC24912 (1/2" Thread)
Part No. AC24901 (3/8" Thread)

PUSH-PULL... TYPE PB...Part No. AD25077 oo oot -oieimssi i ¥
Weight 0.4 lIb. ‘

Used with the Tractor Protection

Valve To Meet 1.C.C. Regulations When the valve knob is pushed in, air

is allowed to pass from the reservoir

2 3 -through Port “A” and out Port “B” to
r application point. When the valve knob
1 P l_c is pulled out, Port "A” is sealed off {rom
O r__.'"' ; f;j Port “B” and applied air pressure from o
{ \J'ﬂ q l E 1. P Port "B" is allowed to exhaust to at- -
lp-jearmerr | f]-—l mosphere at Porl “c", which applies ‘.
') i A B trailer brakes.
PULL-PUSH...TYPE XB... Part No. AD36130 . . anwes s b

Weight 0.4 Ib.

Reverse action of AD25077 used in specific appli-
cations requiring @ non-mefering “off-on” action. When the valve knob is pulled out, air
> is allowed to pass from the reservoir

'T‘T '3"1 through Port “A" and out Port B" to
i application point. When the valve knob .
A A ‘ T2’ is pushed in, Port "A" is sealed off from '
; i Port "B and applied air pressure from '

L Port "'B” is allowed to exhaust 1o atmos-
s N phere at Port “C".

L bl ol |
L - 4 A -l ""_’Ti'vF ad ot

“

PUSH-PULL ... THREE WAY VALVE...Part No. AD39300 P
Weight 0.5 lb.

identical action as AD25077 with the exception of a third port .
for specific applications requiring @ non-metering “off-on’”" action.

V.22 fomeerr When the valve knob is pushed in, air
‘_"'T”j | is allowed to pass from the reservoir .
] 1 =T = through Port “A” and out Port “B” to
{d:? -(;) i G e " application point. When the valve knob
o | L iy ):_(_:1": is pulled out, Port “A" is sealed off irom (\
L - g e : Port “B” and applied air pressure from 3

o =R , l Port "B” is allowed to exhaust through Ve

A B threaded Port "C". .
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. EMERGENCY BRAKE VALVE — The emergency
' brake valve, mounted in the tractor cab, pro-
vides “push-pull” manual control for reacting
the emergency protection system on the tractor
and for applying the trailer brakes in an emer-
gency. When the emergency brake valve knob
is pushed in (normal position with trailer con-
nected) a control line is charged with air at
tractor reservoir pressure. A pull on the valve
knob (emergency position with trailer connect-
ed or normal pezi¥on with bob-tailed tractor)
vents the control line 1o atmosphere and seals
off the air line from the tractor reservoir. It is
necessary for the driver to depress this knob
when picking up a trauer and to pull out the
knob when drepping a trailer. _ .

TRACTOR PROTECTION VALVE — The tractor gency line to atmosphere through passages
(. gir line protection valve is installed into service centered in the service line valye stem and the

: ir i ; h iler, plunger. Air is exhausted through a check valve
and emergency air lines leading to the trailer P rind in the valve body exhaust port. The

exhaust port check valve speeds valve reaction
in a “slow bleed down" pressure loss type
failure by momentarily trapping some emer-
gency line pressure under the diaphragm to
assist the trigger spring. Remaining trailer
emergency line pressure is quickly vented to
start emergency braking the trailer.

replacing individual hand operated shut-off
cocks. It seals these air lines in an emergency
and also in normal bob-tailed operation of
the tractor. In normal operation with trailer
" connected, reservoir pressure in the control line
unseats the vaive diaphragm and plunger, com-
pressing a lrigger spring 1o hold open check
valves located in the tractor service and emer-

gency air lines !l ng lo the trailer. Loss of air Should the driver iail to use the manually
pressure in the control line due to an emergency operated emergency brake knob, the air line
or in normal bob-giled tractor operation re- protéction valve cutomatically reacts to seal
verses this action. The trigger spring then forces tractor air lines and start trailer emergency
plunger and diaphragm to seat, permitting trac- braking as control line pressure drops to
tor service and emergency air line check valves approximately 40-30 psi. Normal operation re-
{o seal closed. The movement of these valves sumes when tractor reservoir pressure is
toward their seats also vents the trailer emer- restored to between 45 and 65 psi.
TRAILER TWENG LINE L a.};}—-- - '}  TRALIR savicr Lse
o : - 23 -
- &
0 Weight 1.8 Ib.
B

TRACTOR AIR LINE
PROTECTION VALVE TYPE TC

Valve No. AC24912 and AC24901 illus-
troted. To select other cop pesitions—use
volve number listed for cops "A” and "B”
rototed clockwise o3 follows:

TRAILER HOSE PORTS “'C-"D" \ oo TRAILER HOSE PORIS "'C'' -"'D" ";.*:'.'ﬂ“::
BB Thed, | 172714 Thed, [ e 388 Thed. | 1/2°-14 Thid. At | e
AC24901 AC24912 0 0 AC24316 AC24792 180 ° 0
AC24902 AC24913 0° 90° AC24905 AC24916 180 90
AC24903 AC24914 0° 180" AC24906 AC24917 180° 180
AC24904 AC24915 0 270" AC24907 AC24918 180° 270




PERFORMANCE AND CONSTRUCTION FEATURES

MINIMIZES BRAKE RESPONSE TIME—with
increased flow areas, interior streamlining,
and efficient "quick-release”.

PREVENTS PREMATURE MOVEMENT—un-
til a safe operating pressure is reached.

ELIMINATES UNNECESSARY “"DYNAMIT-
ING"—by metering emergency braking in
proportion to the loss of system pressure.
GIVES INSTANT “FULL-EMERGENCY" AC-

TION—in event of complete breakaway or
severance of the emergency air line.

CIVES POSITIVE PRESSURE PROTECTION
—asealing off the trailer reservoir should the
tractor air supply become too Inw for safety.

HAS PISTON-SMOOTH RELAY ACTION-
with extra large, 4-inch piston.

IS FULLY CORROSION-RESISTANT

KEAS CARTRIDGE TYPE VALVE COMPO-
NENTS—for quick and easy servicing on
the vehicle.

MEETS ALL 1.C.C. REGULATIONS

DIMENSION DRAWING
VALVE AND ADAPTERS

NOTE 1 NOTE 2
Tank mounted on 3/4" x 2"
pips nipple.

Part No. AFI7415
Port No. AFI7465—with
“bleed-down’’ fecture.

Part No. AF37410
Part No. AF37480—with
“bleed-down’" feoture.

NOTE 3
Universal Modal, less Bracker,

4 Part No. AF37411
Part No. AC37488—Brocket kit

Brocket mounted, on frame,
3/8”~18 NPTF port, os shown,

Pussoges | and 2 both machined.

L nete
“ -1 NETF CONTR
CHARGING LINE (FROM TRACTOR TaNK) 1 (FROM BRAXE &LVLE'?(
MTG BHT AC-)T4ad

38

N

=]

{_Bminoui NOTE | - Y Here2

—_ diw

3 PTF
4N
e =

i @rf‘

TANK ADAPTER -
Part No. AC37486 (0.2 |b.) -
GASKET AC-16844

for mounting valye on tonk
equipped with flanged port.

3/4" PIPE NIPPLE (0.1 1B}) 4 00 traxe camoens,
Part No. AC37463 '

TRl

ST
b

- 274 \
13} - |\
NG ) -
i .
o fy »}’-J 2y DIMENSION DRAWING
' \ ] VALVE WITH TANK

fad

SERVICE LINE PORT

"
0 g x f scoT 7 2
. \ '\\“
\\

i'-i -

4/

F-H NPTF Sy -ienpte & zia neTF

’J.'__ .
gl »
i } k-8 NPTF | 1080 cu. in. 1575 cu. in
ji_ CELvERY PORTS Tank {:d valve..... AE37757 AE37738
aF j (w |2ed-down) ... AD3IB948 AD38349
= - TARK VWK s sensa ol ADR35779 AD35780
W otV g s s 103764" 112} 4"
P e 717452" 8%32"
et e BY6 0D 911600
Weighl N 2281 lbs. 25.21 Ibs.
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AIR-OVER-HYDRAULIC
POWER CLUSTER

AIR CYLINDER TYPE

5 Cylinder 1.D. Power Cluster
troke

Hydraulic I Air Part No.
2% " 134" " AF-840
2%s” 13" i AF-43943
144" 134" Vi AF-839
1" 14" 6" AE-838
12" 146" - AE-837

The power cluster is used in air-over-hydraulic
brake systems to effect the transition from
moderate applied air pressures to relatively
high hydraulic pressures required for hydraulic
braking. Air pressure entering the unit forces
an air cylinder piston and push rod to stroke
a standard hydraulic brake master cylinder.
Hydraulic pressure is built in 15:1 ratio to the
amount of applied air pressure. Optional use
of additional power clusters provides independ-
ent hydraulic systems on specific axles and
prevents complete loss of vehicle braking in
the event of a hydraulic component failure.

HYDRAULIC LINE PRESSURE
VS APPLIED AIR PRESSURE

lsoc L AANLEREE RARL TYTTIT o irrid IR ALEAREAE LERS
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PERFORMANCE FEATURES

1500 PSI MAXIMUM PRESSURE—I15:1 pressure ralio
provides 1500 psi hydraulic pressure al approximately
100 psi applied air pressure.

GRADUATED CONTBOL—Power cluster, used in con
junction with a metering application valve, rtelales
braking efiort directly to pedal resisiance. There is no
"two-stage feel” regardless of load or road conditions.

NEGLIGIELE FRICTION LOSS-—There is no linkage to
increase {riction loss.

BRAKE ADJUSTMENT INDICATOR--Stroke travel indi-
cator warns of the need for lining clearance adjustment.
Indicator may be used lo operate a warning lamp switch.

CONSTRUCTION FEATURES

COMPACT, PROVED UNIT—The power cluster consists
of a standard Wagner Lockheed hydraulic master
cylinder and o single piston air cylinder engineered
into a sell contained, factory assembled and tested unit,

NO EXTERNAL STRESSES—Operating siresses are bal-
anced cut within the self contoined unit.

SIMPLE INSTALLATION —Ne leverages or siresses 10
calculate. No levers or rods to lay out. Simply use power
cluster of comparable size instead of usual brake master
cylinder. Position wnit in cny accessible location.

PROTECTED HYDRAULIC CYLINDER —Boot streiched
between the air piston and air cylinder head excludes
dust and oil from hydraulic cylinder. Air displaced on
the atmospheric side of the air piston ls vented through
a filtered breather port,

NO CHANGE IN BRAKE BLEEDING AND MAINTE-
NANCE—Use of the power cluster causes no change
in usual brake bleeding and maintenance proceduros.

D



DIMENSIONS AND SPECIFICATIONS AES3) (Ord, 8017008)

AEB3B (Ord. 7763611; A-8408703;
8955-7-24; 9969589)

AF839 (Ord. 9968237)

AFB40 (Ord. 7763610)

—

e [) =
! 24ax1HEX HD CAP SCREW,
: 3-24%1 HEX HD CAP SCREW, ' S Al zLocxmsusa NUT(4)
& 1BNPTF LOCKWASHER, NUT(4) . BUSHING \ ,Q;lk I
BUSHING : I —_— an

" é%\% H L
R

‘ /
3-8 nPTF e — 2TNPTF

|
&5

i

5" and &" 1.D. AIR CYLINDER 7" I.D. AIR CYLINDER
1-1/4" and 1-1/2" 1.D. HYDRAULIC CYLINDER 1-3/4” 1.D. HYDRAULIC CYLINDER
Part Nos. AF837, AFB38 Part Nos. AF839, AF840

!
=

PLAN VIEW 7" 1.D. AIR CYLINDER — 1-3/4" HYDRAULIC CYLINDER SIDE VIEW
For Off-the-Road Equipment — Part No. AF43943

Hydravulic Cylinder 1.D. Charted Dimensions
Fluid
Displacement F G
{Cu. In) Hyd. | Air A B L= E (UNF-2B | (UNF-28 or
Thread) | NPTF Thread)
5.80 2%e” 133" 7" 16%2" 7%h2" 5%e” 3 e 5"-20(3) : AF-840
5.80 2%e” 134" 77 15347 7552"  5%e” 574" 14"-20(03) ! AF-43943
3.25 14" 1337 7" 122" 732" AR 3 31867 127203 5 AF-839
240 1%" 1%” 67 1134”7 632" 42%64" 752" 274" 157.20(2)  %"27() 2025 AEB3E*
1.65 1" 1% 5" 117" 532" 4'%a" '8 14720 () 17.25 AE837

s With 5/8”—18 threaded filler cop, use ossembly No. AE33478
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. -~ FRONT AXLE .

_REAR AXLE .
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\DISK BRAKES FOR PACIt1IC CAR AND JFOUNIMLY COMEPANY

CALCULATED PERFORMANCE Date 10-16-73
) 2 WHEEL DRIVE Job No. - 565 Originator JCM

q B. F. Goodrich
) Brake Series , REMAD IS
: | O

B DRIVE _ 8

AXLE B

EMPTY WEIGHT 14, 400 #

LOADED WEIGHT 28, 700. #

TIRE SIZE AND - 16.5x 19.5

TIRE RADIUS 19,3 In.

MAX, SPEED LOADED 35 - Mphn:

DISK SIZE AND 15,126 x5x 1

WEIGHT : 45 #

BRAKE RADIUS IN INCHES 6.062 In,

DIAMETER OF PISTONS AND 2-7/8

NUMBER/VEHICLE 12

TUG TORQUE LOADED 212,355 Lb-In, SEE NOTE NO, 1

REQ. PRESSURE FOR STOP 1,215 PSI SEE NOTE NO. 1

ACTUAL GROUND COEF,

FOR STOP . 505

MINIMUM STOP DISTANCE -

AT 1215 PSI. 96 Ft. SEE NOTE NO, 2

MAX. GRADE HOLDING

ABILITY AT 1215 PSI. 60 %

NUMBER OF STOPS AT 500°F| 12 SEE NOTE NO. 3

NUMBER OF STOPS AT 750°F | 27 SEE NOTE NO. 3
. | DISK AT FOR LOADED STOP -

FROM MAX. SPEED 72.9 S

NOTES:

1. Brake Torque Requirements are Based on Stopping Loaded Vehicle from

. . 35 mph, a .505G deceleration and with .3 Sec. System Delay.

2. DMin, Stop Distance From 35 MPH with Loaded Venicie and with .3 Sec.
System Delay.

3. Stops Per Hour with a Loaded Vehicle from a Speed of 35 MPH without
Exceeding the Disk Temperatures Shown.

4. Dynamic Lining Coefficient ,37 . 207
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<. GOODRICII GROUND VEHICLE DRAKE ENCINEERING RECOMMENDATION

Job Nur:nber Revision Job Number 9G35

Revision'Date ’ Date 10-16-73
Axle Mfg. Rockwell Model H-140 Tire Size 16.5x 19,5 R 9.3
Vehicle Mfg. Pacific Car and Foundry Model Type _Tyg

Number of Driven Wheels 9 y

Empty Weight 14,400 Looaded Weignt 28 700
Loaded Axle "Veight Tug - 16, 500; Howitzer 12, 200
Empty Axle Weight  Tug Front 9, 600; Tug Rear 4, 800

Special Application Considerations or Usage Conditions Or Limitations (if any)

-

B.F. Goodrich Components. List All; and Where Used on Vehicle
Use two (2) 419-213 brakes, one per wheel to be mounted on front
axle of tug.

Pressure Limitations 1500 psi If Equipment is Proposed and no
drawings is available, describe by Type, Piston Size, Similar To, and Etc.

Brake Applicotion is Approved.

A
Signed Q/‘u-__ Pl & ,( édf(/;u.pé/
J.C. Moore
Brake Application is Approved With Qualifications as Listed Below:

Signed

Brake Application is Not Approved Because -

Signed
Axle Manufacturer Approval {when applicable) Brake Application (is) (is not)
approved. Comments

Fre = 8w ey e oy

— W - -~ = I—_ -
A P hLuCu'Jh'\sibt: :

- Lo -.'._‘S.L‘x:nf;tcn 9800‘4"
Signed , Title Phone: 206-454-8104te
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December 17, 1973 TOL-O-VMATIC

Pacific Car &% Foundry
1400 N. 4th St..

Renton, WA 93055

Attn: Mr. H.G. Kirchner
Pear HMr. Kirchner,

In reference to our phone conversation today we recommend ouy V1220 DYCIG
caliper with a spacer for a 1" thick disc. Two such calipers/wheel.

‘As for the disc we recommend a 1" thick disc 12" in diameter. Such a
disc will .allow for proper heat dissapation and absorbtion.’

Enclosed is tihe data sheet on the cast iron unit and our quotation on
400 units.

Yours truly,

(0.0 . %M%ﬂt{%’

Hilliam C. Dranham
‘larketing ilanager

WCD :qg

cc: Jack Ogle
M. Bress
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246 Tenth Avenue South
Minneapolis, Minnesota 55415
Telephone 612 335-6605

CAST IR0 220 SERIES
HYDRAULIC CALIPER DISC BRAKES
For—[Mining Equipment
Mobile Off-the-Road Eqmpment

FEATURES: |
@ CAST IRON HOUSINGS e BUNA "N SEALS - STANDARD
Buna 'S’ Seals (Available for Automotive Brake Fluids at no
® CHROMATE OVER CADMIUM RUST PREVENTIVE additional charge).
® HIGH GRADE FRICTION MATERIAL ® GRADE 8 MOUNTING BOLTS, CADMIUM PLATED
® 220 SERIES PROVIDES 4 sQ. INCHES OF ACTIVE PISTON
® NICKEL PLATED STEEL PISTONS AREA AND 8 SQ. INCHES OF PUCK AREA
— H 22081
o MODEL STOCK LIST MODEL STOCK LIST MODEL STOCK LIST
' NUMBER NUMBER PRICE NUMBER NUMBER PRICE NUMBER NUMBER PRICE

H220 SACI 0733-0301 46.86 | H220 SBCI 07330401 4902 H220 SECI 0733-0501 48.17
H220 SAFCI  0733-0321 55.38 | H220SBFCI 07330421 57.54 H220 SEFCI  0733-0521 57.69
H220 SARCI  0734-0311 47.61 | H220SBRCI  0734-0411 49.77 H22C SERCI  0734-0511 49.92.

H220 SARFCI 07340331 57.06 | H220 SBRFCI 0734-0431 59.22 H220 SERFCI  0734-0531 59.37

MODEL STOCK LIST MODEL STOCK LIST MODEL STOCK LIST
NUMBER NUMBER PRICE NUMBER NUMBER PRICE NUMBER NUMBER PRICE

H220 DACI 0735-0401 64.00 H220 DBCI 0735-0501 64.00 H220 DECI 0735-0601 64.00

\
H220 DARCI  0736-0413 7205 | H220 DBRCI  0736-0511 72.05 H220 DERCI  0736-0611 72.05 1
\

LEGEND ;
H — HYDRAULIC ACTUATION R — RETRACTABLE PISTON(S) .
D — DOUBLE ACTING F — FLOATING MOUNTING BRACKET
S — SINGLE ACTING C — BLEEDER FITTINGS,
A — A" SPACER - 5/32" DISC E — "“E” SPACER 1/2” DISC
B — “B" SPACER - 1/4" DISC G — BUNA ”'S” SEALS — (Must Specifv if Reauired)

I —CAST IRON CONSTRUCTION
H 220 SERIES TORQUE VERSUS PRESSURE

6 INCH DISC 8 INCH DISC 10 INCH DiISC 12 INCH DISC 16 INCH DiSC -
PS1 | Torque - Inch Lbs. PS1 | Torque - Inch Lbs. PS1 | Torque - Inch Lbs. PSI | Torque - Inch Lbs. PSI | Torque - inch Lbs.
100 685 100 907 100 1,184 100 1,463 - 100 2,076
200 1,31 200 1,814 200 2,367 200 2,926 200 4,153
500 3,427 500 4,536 500 5918 500 1,315 500 10,382
1,000 6,854 1,000 9,072 1,000 11,837 1,000 14,630 1,000 20,765 .
1,500 10,282 1,500 13,608 1,500 17,755 1,500 21,946 1,500 31,147

ABOVE TORQUES BASED ON 288 LBS. OF FORCE PER 100 PSI X BRAKING RADIUS (INCHES)

(BRAKING RADII) :
6 INCH DISC — 2.38 8 INCH DISC - 3.15 For Dimensionsl Data-See Other Side
10 INCH DISC - 4.11 12 INCH DISC — 5.08

16 INCH DISC — 7.21 FORM 1073 H22051-DI
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MOUNTING DIMEHSI& CALIPER DISC BRAKES
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LR Vel

N e L ettt

N pAmm -

. SRR TR

r-\muntm

Caliper disk, mechantcallv drphed.
(Approximate weight = 5.5 Ibs.)

re @ e e e et A .—\..-
-

butesys . oot mddTd s,

Parking, mount on drive shaft. Emergency use
at low energies.

Liol
Organic, attached to lining carrier. Lining area
4in.?

SRR
R :
6" to 20" diameter. Thickness 1/2° 'A
NESGRITY

Pin-mounted lining carriers s 21zined by pins.

* For use on all types of vehicles. Mounts ahead

of reduction. Linkage adjustable for lining
wear. Limit cable pull to 1500 lbs.

""ﬂ’““"ll'- FC»-

L.

Brake Radlus = { 5 X Disk Dia.) — u"f‘
Brake Torque = Tangential Brake Force »
Brake hadius
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