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NSTRUCTION

EEDI

\AINTENANCE

MODERNIZATION RECOMMENDATION

REDUCED MAINTENANCE TRACTION
MOTOR GEAR CASE

PURPOSE: The reduced maintenance gear case contains improved sealing to
minimize the amount of lubricant leakage, and incorporates

reservoirs in the gear to increase the lubricant capacity of the
gedr case., These luprovemenls wiien cowvined wlth e application

of narrow window type support bearings, will permit operation of
the locomotive for a minimum of 30 days without underneath
attention and servicing. Some extension of lubrication periods may
be expected when the reduced maintenance gear cases with gutters
are used, even when the gears do not have the reservoirs.

APPLICATION: All lower and upper offset type gear cases. All gears except the
G.E. type that have a spider on both sides forming a box section.

REFERENCE: Maintenance Instruction 9523 and drawings shown in this instruction.
NEW MATERIAL Part No. Qty. Description Price
REQUIRED:

GEAR CASE

8316960 1 KIT .. Removable Gutter $ 7.95

8315280 1 GUTTER .. Wheel Side

8315281 1 GUTTER .. Gear Hub

8301380 2 RETAINER .. Gutter

8315259 2 SHIM .. .060"

8315334 1 DEFLECTOR .. Splash

8306090 1 PLATE .. Caution

8316959 1 KIT .. Removable Gutter

Retainer Pads .20

8077940 4 PAD

8316958 1 KIT .. Felt Seal Stop Pads =0

8250229 2 PAD

8250403 2 PAD

8315282 1 KIT .. Filler Cap Opening 13.15

8315260 1 FILLER .. Opening and

Segment Assy.
8245803 1 CAP ASSEMBLY

8310818 1 1b. ball GASKET CORD

ELECTRO-MOTIVE DIVISION
DE-L GENERAL MOTORS CORPORATION + LA GRANGE, ILLINOIS, U. S. A. Jan. 1963
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COST OF NEW
MATERIAL:

GEAR CASE - UPPER HALF

Only gear cases with numbers listed

Retainer

Ring Axle Gear Application Price
Part No. Qty. Number of Teeth Each
ONE PIECE GEARS
8306153 2 52T $ 5.20
8306156 2 55T, 56T and 57T 5,20
8306154 2 58T and 59T 5.20
8299513 2 60T, 61T and 62T 5.20
8306155 2 65T 6.25
TWO PIECE GEARS WITH "I'"" CENTER SECTION
8322590 2 59T, 60T, 61T, 62T and 65T 5.20

Modification of the upper gear case will require one removable
gutter kit 8316960 and one each of part 8250229 and 8250403 felt
seal stop pads.

Modification of the lower gear case will require one removable
gutter retainer kit 8316959 and one each of part 8250229 and
8250403 felt seal stop pads.

Modification of the axle gear will require two of the retainer rings
as specified for each particular gear in Table 2.

Filler cap kit 8315282 will be needed for lower and upper half gear
cases that do not contain filler openings.

The prices listed under New Material Required are to be used for
job estimation purposes only and not as specific cost of material.
Specific prices will be furnished by our Parts Department on re-
quest and will be subject to prices in effect at time of material
shipment.

PROCEDURE

by machining with a fly-cutter, Fig.1.
Remove all burrs and burning slag
from the area where gutters were

in Table 1 can be modified to accept the removed.
removable gutter. The gear cases should
be in good condition and mounting pads 3. Locate one ,060" shim, 8315259 over

should not have more than .020" wear
from being loose on the support arms.

1. Clean the gear case.

2. Remove the gutters from over the axle

the gear hub side, Fig. 2. Place gutter
retainer 8301380 on top of the shim so
the LD, of the gutter retainer is flush
with the LD, of the shim. Checktosee
that the gutter retainer and shim are

openings on both sides of the gear
case, refer to Fig. 1. Do not remove
the gutter which is over the pinion
opening. On early model gear cases
having a one piece gutter and seal
retainer, the gutter must be removed
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equally spaced radially from LD, of the
felt seal retainer, or 7-9/16" from
center line of axle. Use "C'" clamps
to pull the retainer and shim down
tight against the gear case side plate
for welding.



4. Grind off any weld material protruding
from the parting line around the felt
seal retainers, or above the channel
opening of the gutter retainer, as it
will prevent the removable gutter from
sliding in and dropping out properly.

5, Make sure the gutter retainer and
shim are tight against the side of the
case. Tack weld the gutter and shim
to the side of the case at 3 or 4 spots.
Do not tack weld on the LD, of as-
sembly as the weld splatter and weld
can cause the gutter to bind in the
retainer.

6. Remove the "C" clamps and provide
an oil tight weld around the O.D, of the
gutter retainer and shim. Backstep
the weld to hold down distortion.

7. Slide the removable gutter 8315280
through the wheel side gutter retainer,
and gutter 8315281 through the gear
hub side gutter retainer. Gutters have

™ EARLY MODEL GEAR CASE d

Remove gutters. All weld and
splatter to be ground off side

316" ! | of case

max.

Machine off on felt retainers

K LATER MODEL GEAR CASE ]

Remove gutters. Cut away as >

m_u close to felt retainer as possible D
D —

11099

Fig. 1 - Previous Gear Cases
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all but one corner bent over toprevent
inserting the gutter backwards. Feed
the straight corner of the gutter into
the retainer from the filler cap end of
the gear case, The gutter should slide
freely around the retainer until ap-
proximately 2" of the gutter remains
above the parting line of the case. The
last two inches should require tapping
with a soft mallet to drive the gutter
in flush with the parting line of the
case, The tight fit prevents vibration
of the gutter, which would cause ab-
normal wear on the gutter and retainer
blocks. To obtain the correct fit, it is
necessary to ciose 1" of the pinion end
of the gutter retainers to 3/32", The
gutter has a dimple at the filler cap
end which wedges the opposite end of
the gutter tight in the retainer,

. Repeat steps 1 through 7 for applica-

tion of gutter retainer over the wheel
hub side. Refer to Fig. 2.

UPPER HALF GEAR CASE

Gear

Spin Over
LipN

Continuous Weld Here

' 5.1/32" min.

N

-« Retainer Rings——
NN NN

‘ Gutter Retainer

H NN NN ¥

Shim-Gutter Retainer —_ ||

e

ERAN

7-9/16" R. to center line of axle

i

11100

Fig. 2 - Upper Half Gear Case
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9. The distance between the two gutter
retainers should be 5-1/32" for suffi-
cient gear clearance and to insure
proper assembly. Refer to Fig. 2. If
the dimension is less than 5-1/32",
the gear case will have to be spread
apart with jacks. Do not over spread
the upper half as the lower case will
not fit and the gutter retainers may
bow, causing the gutters to bind.

10. All upper half gear cases should be
provided with the latest design cap and
filler opening. Early model gear
cases have a flip open type of cap,
which has a tendency to leak with the
reduced maintenance designunless the
the spring and gaskets are maintained
in excellent condition. The latest de-
sign filler opening and cap assem-
bly 8315282 can be added to any upper
half gear case, Fig. 6. It should be
located so that the clamping bolt can
be removed without interference from
the locking segments on the cap.

11. Locate the center of the filler opening
on the gear case band, then cut a
4-1/2" hole through the band.

12. After drilling the 4-1/2" hole, reposi-
tion the filler assembly and tack weld
the base at the four corners. If an
excessive gap is found at the end of
the base plate, a filler strip will be
required under the plate. Do not bend
the edge of the base plate, as it will
deform the machined surface onwhich
the filler cap seats. Provide an oil
tight weld around the base plate,

13. A caution plate 8306090 is tobe welded
to the filler cap end of the gear case
as shown in Fig. 6. The purpose of the
caution plate is to alert maintenance
personnel, on assembly, to check the
lower gear case for gutter retainer
blocks so as to prevent usage of un-
modified lower gear cases withremov-
able gutter upper half assemblies.

14, Position the seal stop pads 8250403
and 8250229 in the axle bore seal
retainers as shown in Figs. 2, 3, and 4,
Weld and grind flush with retainer,
Do not recess the pads below the
parting line, or the metal back felt
seal will protrude on the opposite end.
Note that on the motor side, only the
inboard retainer receives a stop pad.

Grind flush with seal retainer

Notch felt to permit 1/32”
extension beyond parting line

t1101

Fig. 3 - Motor Side - Axle Bore
Seal Retainers

Gasket

S

Grind pad flush

with seal retainer

_Trim felt and locate
pad flush with seal retainer

Pad

Seal Retainer

Trim gasket flush with rubbing
surface of seal and cement to
seal with 8083682 cement

11102

Fig. 4 - Wheel Side - Axle Bore
Seal Retainers

GEAR ,

WHEEL

_____

d 1/8” Fillet Weld
Both Sides

@ 8315334 Splash Deflector

(2) 8301945 Gasket Cord f1103

Fig. 5 - Splash Deflector



15.

16.

17.

The purpose of the stop pads is to
prevent any rotation of the seals.

A splash deflector 8315334 is to be
welded to the inside of the case on the
wheel side at the pinion end of the
gutter retainer, as shown in Fig. 5.
Make sure the deflector does not inter-
fere with the assembly of the gutter,

Remove all slag and foreign material
from inside the gear case and clean
thoroughly, Paintall bare metal except
the gutters, inside of gutter retainers,
and seating surfaces of filler opening
and cap.

Obliterate the old part number on the
side of the case and stamp the new part
number, corresponding to the gear
ratio size shown in Table 1,

LOWER GEAR CASE MODIFICATION

1.

Apply return duct as explained in
Maintenance Instruction 9523.
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2. Apply gutter retainer pads 8077940 as

shown in Fig. 7. The four pads are
used to prevent the gutters from ro-
tating out of the retainers in theupper
gear case. Position the pads on the
splash guard strip and weld across the
bottom and at both ends. Onsome gear
cases, the splash guard strip was
short and did not extend up close to
the seal retainers in the area where
pads must be located. Where this
exists, a 1/8" thick filler strip will
be required between the pad and gear
case. Pads must be located 7-3/8"
from the centerline of the retainer,

. If there is no filler cap on the lower

gear case, apply 8315282 filler opening
and 'cap assembly. Locate the assem-
bly so the clamping bolt can be re-
moved without interference from the
locking segment of the cap. Refer to
Fig. 6. Locate the center of the filler
opening on the gear case band, mark
center, then drill a4-1/2" hole through

TABLE 1
GEAR CASE UPPER HALF GEAR CASE LOWER HALF
Old Case No. Old Case No.
Gear That Can Be | New Gear Case Gear That Can Be New Gear Case
Ratio Modified Part Number Ratio Modified Part Number
52/25 8250207 8301946 52/25 8297811 8302645
55/22 8246029 55/22} 8250208
56/21 8205588 56/21 8246030
8205587
57/20 8250210 8301948 57/20 8297810 8302644
58/19 {8245988 58/19 8250211
59/18 8205251 59/18 8245989
60/17 60/17 8205250
61/16 61/16
62/15 62/15
65/12 8250213 8301947 65/12 8297812 8302646
65/12 } {8246040 65/12 } 8250214
65/12 8205586 65/12 8246041
8205585
MRS-1 & Export Locomotives
60/17 8250210 8301948 60/17 8210062 8302647
8245988 8246052
8205251 8250217
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the band. After drilling the 4-1/2"
hole, reposition the filler assembly
and tack weld the base at all four
corners. If an excessive gap is found
at the end of the base plate, a filler
strip will be required under the plate.
Do not bend the edge of the base plate
as it will deform the machined surface
on which the filler cap seats. Provide
an oil tight weld around the base plate,

. Apply felt seal stop pads 8250403 and
8250229 to the axle felt seal retainers
as shown in Figs. 7 and 9. Weld the
stop pads in the seal retainers on the
side toward the pinion. After padsare
welded, they should be filed or ground
smooth with the top of the seal retainer.

Fig. 9 shows how totrim the felt seals,
when they are applied tothe retainers.

. Remove all slag and foreign material
from inside the gear case, clean and
paint all bare metal.

. Obliterate the old part number on the
side of the case and stamp the new

/

/
Tack

Tack
Weld
All 4
Oil Tight Weld Corners
All Around First
7

. | 8315282
F2ﬁ @ Filler Opening

\—Viiih Cap

Locate to
Clear Clamp

8306090
Caution Plate

Fig. 6 - Filler Cap Application

part number corresponding tothe gear
case ratio shown in Table 1.

GEAR MODIFICATION

All one piece and most two piece

gears can be modified to accept the res~
ervoir assemblies.

1, It will be necessarytoremove the gear

from the axle for machining and for
the application of the two ring re-
tainers.

. Referring to Fig. 8, machineboth sides

of the gear rim. Table 2 shows the
"A" dimension for each individual
gear ratio, and part number for the
exact ring retainer to be applied.
Machine off the metal above the stress
groove on the wheel side of the gear
hub.

. Insert the ring retainer in the gear

and spin a metal lip over the edge of
the ring, using a rolling tool. Refer
to Fig. 10, which shows all details for

Pad - 8250403 See Fig. 9/—\
& )

Pad- 8250229 1/8” fillet weld-both sides

K 7-3/8" 7-3/8" 7

Pad-8077940
|

i)
[ | — I

174" fillet weld at bottom of pad

See Fig. 9

_______

11104

Fig. 7 - Lower Half Case
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TABLE 2
New Gear With
Number | Ring Retainer | Reservoir Assm. | Dimension Dimension

Gear Part No, | Of Teeth Part No. Part No. "A'" Figure 8 |"B" Figure 8
ONE PIECE GEARS

8184332 52 8306153 8306157 19,567 * 19.442

8184342 55 8306156 8306161 20.942* 20.818

8184396 56 83061566 8306160 20.942* 20,818

8184325 57 8306156 8306162 20.942 * 20.818

8184378 58 8306154 8306158 22,130 * 22.005

8184333 59 8306154 8306159 22,130%* 22,005

8179295 60 8299513 8306165 23.500* 23.375

8184341 61 8299513 8306164 23.500 * 23.375

8109579 62 8299513 8299512 23.500 * 23.375

8178812 65 8306155 8306163 25.130* 25.005
TWO PIECE GEARS

8055048 55 Alteration New

8089112 56 Not Two-Piece

8090455 57 Recommended Gears Not

8059058 58 Available

8054558 59 8322590 21.37T5* 21,250

8115601 60 8322590 21.375* 21,250

8060542 61 8322590 21.375* 21.250

8024871 62 8322590 21.375%* 21.250

8034616 65 8322590 21.375%* 21.250

* 005

fabricating a suitable tool. The lip
should be at least 1/32" thick and
extend over the retainer ring a mini-
mum of 1/16". The inside diameter
of the rolled lip should be held as
close as possible to the "B" dimen-
sion of Table 2 and Fig. 8. Do not
apply excessive pressure on the lip
as it will flatten and weaken the lip
and cause the retainer ring to dish
out and extend beyond the gear. Should
this happen, it may be corrected by
moving the rolling tool to the inside
diameter of the ring and applying pres-
sure perpendicular to the side plate.
This will force the lip open slightly
and relieve the dishing force. Apply
ring retainer to the opposite side in
the same manner.

4, Remove all metal chips and clean
the gear reservoir before the gear is
applied to the axle.

APPLICATION AND DISASSEMBLY
INSTRUCTIONS

Narrow window traction motor sup-
port bearings are recommended for use
with the reduced maintenance gear case, as
there is less purging of axle cap oil at
the flange of the bearing than from the
wide window bearing. If wide window bear-
ings are used, the oil level in the axle
cap must not exceed 5-1/2" to prevent
excessive oil splash at the window and
possible dilution of gear case lubricant.

As the removable gutters extend
into the gears, special assemblypractices
are necessary. The gear case should be
clean. The channels at the parting lines
as well as those for the felt seals should
not be damaged or closed in since this
would cause interference at assembly.

The upper and lower halves of the
gear cases should be assembled and
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checked for fit before attempting instal-
lation in the truck.

1. Apply the return duct gasket to the
traction motor pinion end drain slot
with adhesive. Remove the lockwasher
from the lower pinion end housingbolt
to provide assembly clearance for the
return duct on the lower gear case,
Refer to M.I, 9523 for procedure.

[

New metal back felt seals should be
installed and the felt trimmed as shown
in Figs. 3, 4 and 9. A gasket cord
8310818 should be wedged into the
parting line channel of the upper gear
case, as shown in Fig. 4, and cemented
at the ends using cement 8083682 or
Permatex.

3. Remove the gutters from the upper
half of the gear case and apply the upper
half in the normal manner.

NOTE: The gutters are different for each
side and are notreversible. Gutter
8315281 is used on the gear hub
side and 8315280 on the wheel hub
side. All corners except one have
been bent over to prevent improper
application; there is also adimple
on the engaging surface. The
straight edge as well as the dimple
can be used to identify the wheel
side and motor side when the part
number is obliterated. The dim-
pled end should be toward the filler
cap end of the case when applied,
with the dimple next to the side of
the case, and not to the gear side.

4, The removable gutters are thenrolled
in place by inserting the straight edge
of the gutter into the gutter retainer.
A light oil film placed on the gutter
will facilitate the application. The
gutter is first fitted inside the gear
at the bottom and then rotated into the
channel retainer. As the gutter nears
the final location, the fit should be
snug and will require tapping with a

mallet to position the gutter flushwith
parting line of upper half gear case.

e AN

Remove
This
Material

| geeJ\ableIZD
or ax. |, .
® After Rolling See Table

| Both Sides @ l?)il;?;nsions

' Both Sides

[ Spin
Over Lip

\ %30;
N* 050

4
N 3

Fig. 8 - Gear Modifications
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VIEW B
Trim seal insert as Trim seal Insert as
shown at assembly shown at assembly
]/32,, SBCII - ”4_1/3211

~ Insert
AT Tredl
S u 4

Grind flush with retainer

VIEW A

Trim seal insert as
shown at assembly

Seal Insert

Pad

“““““““ o9
Seal Refuiner/

=
-

Grind flush with retainer 11106

Fig. 9 - Felt Seal Stop Pads

-8 -
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NOTE: Wheel hubs must be machined as 7. Standard gear case removal practice

shown in Fig. 11 for necessary
clearance to apply gutter inside
the gear, and to prevent interfer-
ence between wheel side seal re-
tainer and wheel hub.

5. The lower half of the gear caseisthen

applied in the normal manner. Check
to see that return duct gasket did not
shift on the motor during assembly.
New tee head clamping bolts 8322027
are then applied, using elastic stop nut
8032750 and new flat washer 8322026,
to prevent the gear cases from work-
ing loose. In order to provide assem-
bly clearance for the tee head bolt,
the lower filler cap retaining segment
on the upper half must have two corners
removed as shown in Fig. 12,

. Torque clamping bolts 425 to 450 foot-
pounds. Twelve pounds of Sinclair Jet
Lube TM, or equivalent, is recom-
mended for the initial charge during
assembly of the lower gear case, or
after final assembly, depending on
convenience.

can be employed in removing the gear
case. The removable gutters do not
have to be rolled out as they will drop
out when the upper gear case is lifted
off.

. It is a good practice to keep the same

upper and lower half cases paired up.
Some method of identification should be
used when cases are removed,

MAINTENANCE INSTRUCTIONS

1. A new maintenance schedule should be

established for units equipped withthe
reduced maintenance gear case. Al-
though extended performance can be
expected, operation mileage will have
to be determined by each individual
railroad. It 1s recommended that
monthly inspections be made todeter-
mine condition and level of lubricant.

. When the reduced maintenance gear

case is used with a modified gear, an
initial charge of twelve pounds of lubri-
cant isused. When the reduced mainte-
nance gear case is used witha gear that

r A

T
1\

1/16" x 45° Chamfer

/ Both sides

‘ 57+,03125
6 -.03125

. 7+.0000
’-1.%92 0005}

|
|

T f ‘

: _
‘,,
J by
sn
1/32” R. Max. T 23
Both Sides gr
4
Apply N. D.
Brg. 77310 vy
+.0000
19692710900
Dia.

1/32” x 45° Chamfer
All Dia.
11107

Fig. 10 - Rolling Tool
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pe———5.1/2" i =1,750"2.010=+

]II

Taping Lir}le7
]

. 875" * om0

1/2" R.

. +14 tapes
40”D|0. -3 'QPes

Measure At
Taping Line

Polish

-3/8"R

7
1.6875"*-000 / 2 1

-.014 _f_
/\‘x-/ 1/16"
N\ See Note

Y

3/8" R

"
o
)

1/8" x 45° ‘ //. 1-3/16" Min.
Chamfer f/l This face to be square with wheel bore
%: /f within .003" total indicator reading
87 %:% 13.000"* 010
//I Dia.
.o - : < NOTE: Select wheels with plate lo-
]2'2‘1%00D'°' | cation such that the plate
- .005 | / . thickness after machining
p i : Fé';‘:: will not be reduced below
enter Line | ? the minimum indicated.
__ Of Wheel | Dia. Wheels with extreme inside
" +.000 l plate location should not be
<——6.375" Z 562 > Y used for this application.

11368

Fig. 11 - Wheel Hub Machining

5/16” x 45° Chamfer

11369 11420
Fig. 12 - Retaining Segment
Rework
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has not been modified, aninitial charge
of ten pounds of lubricant isused. Ta-
ble 3 shows, for specific gear ratios,
the minimum lubricant operating lev-
els allowable, When the minimum level
is reached, two pounds of lubricant
should be added. In other words
the minimum values shown are safe
operating levels. This represents a
1/4" tooth dip into the lubricant, which
is more than adequate for good lubri-
cation due to the sloshing action that
occurs during operation.

M.I. 9532

3. Run the locomotive over a pit as soon

as possible after coming in off a run
while the gear cases are hot. Allow
the unit to sit for at least fifteen min-
utes to permit the lubricant todrainto
the bottom of the case before checking
the level, Since itishardtoaccurately
measure this level, good judgement
must be exercised as to when more
lubricant is necessary. Do not overfill,
as this in addition to being wasteful,
can cause purging with subsequent

permanent damage to the seals.

TABLE 3

RECOMMENDED MINIMUM OPERATING LEVEL

Large Case Medium Case Small Case
8301947 Upper 8301948 Upper 8301946 Upper
8302646 Lower 8302644 Lower 8302645 Lower
Gear Gear Gear
Ratio Level Ratio Level Ratio Level
65/12 9/16" 62/15 11/16" 57/20 5/8"
61/16 7/8" 56/21 13/16"
60/17 1-1/8" 55/22 1"
59/18 1-3/8" 52/25 1-11/16"
58/19 1-5/8"
57/20 1-13/16"
56/21 1-15/16"
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