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AIR TOOLS (Cont'd. )

7/8" Cut washers

1** Cut washers

1-1/4" Cut washers

1-1/2" Globe valves

1/4 x 4 Nipples

3/8 x 4 Nipples

1/2 x 3 Nipples

1/2 x 4 Nipples

1/2 x 6 Nipples

3/8" Close Nipples

1-1/2" Close Nipples

3/4 x 4 Nipples

1-1/2" Union Elbow

1-1/2'" Union

1/4" Elbows

1-1/2%" Elbows

1/2" Elbows

1-1/2 x 6 Nipples

1/2 to 3/8 Bushing

2 to 1-1/2 Reducing Bush
1-1/2 Coupling

1/2 to 3/4 Reducing Coupling
1/2" Coupling

3/4" Coupling

1-1/2 x1-1/2 x 1/2" Tee
1/2 to 3/8 Reducing Coupling
Feet 1-1/2" Pipe

Manifold 4" pipe 4'-0" long
4" Pipe Cap

1/2" Globe Valve

3/8" Pipe Plug

1/4" Globe Valve

3/8 to 1/4 Reducing Valve
3/4 to 1/2 Reducing Bushings
Feet #2 Annealed Wire

ELECTRICAL TOOLS

4" Screw Drivers

8" Screw Drivers

8'" Pliers (side cutting)
6'" Long Nosed Pliers
10" Gas Pliers

8" Mill File

12" Mill File

12" Double Cut File
12 Half Round File
8'" Round File

File Handles
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Yiew No. 2 shows the walking shoe partially pivoted out of the normal position,
This may be caused by the shoe being pressed against ground of sufficient un-
evenness to force the roller toward one of the high sides of the cam (14) thus
compressing the spring (11). The energy thus stored in the spring will return
the shoe to the normal position when it is lifted from the ground for the next
step. The direction and amount of swiveling depends on the direction and mag-
nitude of ground slope or unevenness, the maximum position being when the
roller (13) is stopped by the cam end plate (15).

The spring (11) requires an initial compression of 5-1/4 inches (equal to 24
turns of the adjusting screw (10) for proper functioning of the swivel return me-
chanism., This adjustment must be made with the shoes off the ground (if the
shoes are mounted on the machine), and the roller (13) centered on the cam
(14). If the shoes are mounted on the machine, back off the adjusting screw
till the spring is just free (or if the shoes are being assembled, tighten the ad-
justing screw till the spring just ceases being free) then tighten the adjusting
screw exactly 24 full turns. A paint spot or a punch mark on the adjusting
screw head will aid in counting the full turns of the adjusting screw., Never
tighten the spring more than shown above, since the shoe must be capable of
swiveling to the limit of the cam end plate (13) without any interference within
the return mechanism,

When propelling the machine, the operator must be sure that the ground over
which the machine is to trawvel is fairly level and that the shoes or tub do not
rest on any sharp obstructions. The machine should not be propelled along the
aside of a steep hill where there is considerable danger of slipping. If possible,
ground over which the machine is walking should be such that both shoes make
contact with the ground at approximately the same time. When the machine
reaches its digging position, the operator must be certain that the machine does
not set on top of a small knoll, as this will cause the machine to rock while dig-
ging. It is very desirable that the shoes when making contact with the ground
have bearing their entire length in order to prevent excessive strains., When
the ground is extremely uneven a dozer may be required to push large rocks out
of the way, and level the ground. Filling may be done by dumping some of the
spoil in the line of travel and leveling with the dozer.

SWING LOCK BRAKE (CI-582)

The swing lock brake used for Marion 7400 Electric Dragline is spring set, air
released, and electrically controlled through a magnet valve,

Caution: This brake is intended only to hold the machine when not operating
and should not be used to stop the machine when rotating. The brake

must be released before the machine is operated.

PROPEL BRAKE (CI-587)

The propel brake is the band type and is spring set, air released, and with elec-
tric control using a magnet valve. The operation and adjustments are fully ex-
plained in CI-587.

No. 1017/11 -4 - 9/1955
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incline. When moving the '""Hoist-Drag'' ram controller to the middle position to
engage both drums, the operator must be very careful not to engage the other
drum while the bucket is coming in fast.

SWINGING

When it is desired to operate the swing motion, the ""Swing Brake'' selector switch
must be turned to the "Off" position, thereby releasing the swing brake. The
swing lock brake is used only to hold the machine from swinging while the machine
is not operating or when the shoes are on the ground. (The swing brake is auto-
matically set when the shoes are on the ground).

The swing motion is controlled by means of the ""Swing' master switch located to
the left of the operator. This master switch provides four points of graduated
control in each direction. Each successive point of the master switch gives in-
creased power. The ""Swing'' master switch is so connected that when the mas-
ter switch handle is moved forward the machine will swing to the right, and
when the handle is moved backward the machine will swing to the left.

When swinging the machine the operator must be certain that the bucket has been
raised to clear all obstructions. The master switch handle should be moved gra-
dually to the end of its travel. To stop the swing motion the master switch handle
should be brought to the neutral position and then moved slowly to apply power
for swinging in the opposite direction. This procedure of applying reverse power
to the swing motor to bring the machine to a stop is known as " Plugging'. When
the machine comes to rest, the master switch handle should be brought imme-
diately to the neutral position or the machine will start to swing in the opposite
direction.

Intermediate swing speeds can be obtained by moving the ""Swing' master switch
handle to the intermediate points.

The operator should start swinging the machine in the direction of the place where
he is to dump as soon as the bucket has cleared the ground and at the same time
continue hoisting and paying out on the drag cable as described previously. Drag-
ging the bucket through the ground after it is filled is a waste of power and time.

On a dragline, it is essential that the operator start swinging and stop swinging
smoothly so that the bucket will not swing like a pendulum. This is very impor-
tant especially when it is necessary to dump the bucket into cars or trucks. When
dumping on to a spoil bank, a certain amount of swing in the bucket can be toler-
ated. After the bucket is emptied, the operator should begin to lower the bucket
by releasing the hoist foot brake at the same time he swings to return to the dig-
ging position provided that no obstructions lie between the dumping position and
the digging position.

PROPELLING

The propelling on a walking dragline is accomplished by a series of "Steps''.
Each step represents a complete revolution of the main propel shaft which runs
across the machine. On each end of this shaft there is attached the walking
mechanism.

No. 1017/111 -8 - 9/1955
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S3A

SMF

SMFR

SF, SR

SZ2A

DRAG RAM

HOIST RAM
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Swing Accelerating Contactors. Short resistance in series with
swing generator fields to increase speed or torque.

Swing Motor Field Contactor. Shorts resistance to increase
motor field strength,

Swing Motor Field Relay. Opens contactor SMF to increase
maximum motor speed. Set to pickup with 410 volts on coil

and resistor B.

Swing reversing Contactors. Energize swing separately ex-
cited field.,

MAGNET VALVES

- When valve is energized, drag drum is disengaged from
hoist motor.

- When valve is energized, hoist drum is disengaged from
hoist motor.

PROPEL CLUTCH - When valve is energized, hoist motor is clutched to pro-

pel shaft,
PROPEL BRAKE - When valve is energized, propel brake is released.
SWING BRAKE - When valve is energized, swing brake is released.

LIMIT SWITCHES

1L.S - Actuated by propel clutch, Prevents release of propel brake until
propel clutch is engaged,
2LS - Actuated by cams on propel shaft in parts of propel cycle when poa-
shoes or tub are being lowered. Contact (H11-Y) allows RCR relay
to reduce propelling speed during parts of cycle mentioned above.
3LS - Actuated by propel shaft. Lights indicating light and prevents
operation of swing while shoes are down.,
SELECTOR & CONTROL SWITCHES
HOIST-PROPEL - Two position, multi-contact switch. In hoist position
shorts relay RCR Contact, energizes contactor HSF to
close hoist generator self field circuit and also allows
full swing speed. In propel position disengages hoist
and drag rams, picks up contactor DMF to strengthen
hoist motor field, energizes propel clutch, picks up
contactor P, makes relay RCR operative and sets up
circuit to energize propel brake magnet valve when
propelling.
No. 1017/V1 -8 - 9/1955
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26. Stop the M. G. set and make the jumpers on resistors permanent, re-
move the shunts in the field circuits and attach the leads to the terminals
permanently. This completes the hoist generator stall current and no-
load voltage tests,

HOIST MOTOR FIELD VOLTS ADJUSTED

Adjust the hoist motor field volts to the recommended values specified in the
attached test sheet by the following procedure:

27. With the hoist armature circuit still open, close the hoist motor field.

28. Start the M. G. set and press the Emergency "Start' button to energize
LE contactor,.

29. With the controller in neutral, adjust the neutral voltage to the required
value by shorting out resistance between HM6 and HM4,

30. Move the controller one point in the hoist direction and with the HMF
contactor closed, adjust the hoist motor field volts to the recommended
value for hoisting by moving lead HM4 to the proper tap on the resistor.

31. With the hoist-drag controller in the neutral position, move the Ram
Magnet Valve Controller to the '"drag'" position and thus close the DMF
contactor at the same time ram magnet valve is energized.

32, With DMF closed, adjust the drag motor field volts to the recommended
value for dragging and propelling by moving the lead HM2 to the proper
tap on the resistor,

SWING ADJUSTMENTS

The swing circuit consists of two swing generators connected in series with two
swing motors. It will be found that there will be a slight difference in the self
and separate field current values and in no-load voltage values between the two
swing generators. The adjustments should be set as close as possible to test
sheet values and the values recorded for each unit,

STALL CURRENT ADJUSTMENT

Adjust the swing generators to the recommended stall current and no-load volt-
age value by the following procedure which are similar to that used for hoist ad-
justment, with the following exceptions.

1, Stall current and no-load values are different from the hoist because of
different size swing and hoist generators,

2, Resistor terminal markings are different.

No. 1017/VI - 18 - 9/1955
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Shaft Running Shaft Running
Nom. Clear- Nom. Clear-
Diam. O.D ance Diam. O.D. ance

9 9. 000 .016 13 13.000 . 020
8.997 . 026 12.997 . 033
9-1/4 9. 250 .016 13-1/4 13. 250 . 020
9,247 . 026 13. 247 . 033
9-1/2 9. 500 . 016 13-1/2 13. 500 . 020
9,497 . 027 13. 497 . 033
'9-3/4 9. 750 .016 13-3/4 13. 750 . 021
9.747 . 027 13.747 .034
10 10. 000 . 016 14 14.000 . 022
9.997 . 027 13.997 . 035
10-1/ 4 10. 250 .016 14-1/4 14. 250 . 022
10. 247 . 027 14. 247 . 035
10-1/2 10. 500 .016 14-1/2 14. 500 . 022
10. 497 . 027 14, 497 . 035
10-3/4 10. 750 . 016 14-3/4 14. 750 . 023
10. 747 . 027 14.747 . 036
11 11.000 . 017 15 15.000 .024
10.997 . 028 14,997 . 036
11-1/4 11. 250 . 017 15-1/ 4 15. 250 . 024
11. 247 . 028 15. 247 . 036
11-1/2 11. 500 . 017 15-1/2 15. 500 . 024
11. 497 . 028 15. 497 . 036
11-3/4 11.750 .017 15-3/4 15.750 .024
11.747 .028 15. 747 . 036
12 12.000 .017 16 16. 000 . 026
11.997 . 028 15.997 . 039
12-1/4 12. 250 . 017 16-1/4 16. 250 . 026
12. 247 . 028 16. 246 . 040
12-1/2 12. 500 .017 16-1/2 16. 500 . 026
12. 497 . 028 16. 496 . 040
12-3/ 4 12.750 . 019 16-3/4 16. 750 . 026
12.747 . 030 16.746 . 040
17 17.000 . 027 21 21.000 . 031
16. 996 . 041 20. 996 . 045

7400 Page 6 Section 2
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Remove the cylinder head bolts and take off the head. Re-
move the cap screw from the center of the piston and lift off
the packing retainer plate. Remove some of the shims from
under the retainer plate. If removing shims from the piston
doesnot tighten the packing sufficiently, the "'V'' type packing
ring must be replaced. Always use a new full set of pack-
ing. Coat the inside of the cylinder with a small amount of
MPG.

If the hoist or drag clutch or the hoist or drag brake cylin-
ders leak air, the piston cup should be replaced. Lubricate
the inside of the cylinder with a small amount of MPG.

(o)

Spring

rTINII7.

=
1
PEON B

. N J =%
Retainer &) gl 228
L7777

Z2

Fig. 7
HOIST OR DRAG BRAKE CYLINDER
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Remove electric motor and brake assembly. Attach fixture
to hold rotating shaft and gear in place. Remove holddown
bolts. Attach sling to lifting holes provided in gear case
cover and lift gear case straight up until the main rotating
shaft clears the deck.

Place the gear case on suitable cribbing and remove the
main rotating shaft from the bottom of the case. Remove
gear case cover. The lower intermediate anti-friction bear-
ing must be removed from the bottom of the case. Remove
bearing retainer and lock plate and use puller to remove
bearing.

To assemble the gear case, reverse the procedure. After
the intermediate shaft is in place and the top bearing is in-
stalled, draw up the bottom retainer plate, without shims,
until the retainer and bearing is snug with a noticeable drag
when turned by hand. Measure the space between the re-
tainer plate and the bearing boss. Add shim to this dimen-
sion, plus .003. The shim is laminated in increments of
.003. Separate the lamination with a sharp knife until the
correct thickness is obtained. Be sure all gaskets are in
good condition. When assembling the main rotating shaft
gear, be sure the oil seal is in good condition, with the lip
turned up. Use care not to damage the seals when lowering
the gear in place. Use paper gasket under the gear case
cover.

ROTATING BRAKE

A rotating brake is located on the top of each of the two ro-
tating motors. The brake is an external shoe type brake
that acts on a friction housing keyed to the rotating motor
armature shaft. The brake is spring set and air released.

The rotating brake is a holding brake. Not intended to stop
or retard the rotation of the machine. Do not apply the brake
while the machine is in motion except in case of emergency.
Stop the swing by "plugging' the electric motor.

The brake is set by moving the two operating links together,

toward toggle position. Adjust the position of the toggle by
turning the adjusting bolt between the end casting of the in-

7400 Page 10 Section 5
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Adjust the band lifter to support the band in release position
evenly all around the band. The band must not drag on the
friction housing. The small nut on the band lifter rod ad-
justs the length of the band lifter rod, the large nut adjusts
the spring compression. Do not tighten the spring to the
point where the spring bottoms in set position. Allow for
lining wear.

Adjust the bottom band support roller with about 3/8'" to
1/2" clearance in set position. Keep the band lifter support
channel aligned with the housing to insure even wear of the
lining and housing.

7400 Page 20 Section 5
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moving the master switch handle to various points. To pro-
pel at full power, move master switch to full "On'" position.
The control is so arranged that lowering the tub inthe walk-
ing cycle is retarded regeneratively, allowing the machine
to set down gently. To set the tub down more slowly than
automatic control permits, move the control back to neutral,
set the propel brake and allow tub to drift down with brake
engaged. Use the procedure only when absolutely necessary
for it will cause propel brake to wear rapidly.

When the shoes start to move toward the ground a red warn-
ing light, mounted on top of the control box to operator's
right, will light, This light remains on during the walking
cycle except when the shoes are in the raised position, nor-
mal for digging.

The walking cycle is accomplished in four steps, each re-
presenting 90 degress rotation of the propel shaft. As shown
in the sketches, "A' lowers the shoes, "B' raises one edge
of the tub, "C" lowers the tub and '"D'" raises the shoes.

The edge of the tub will follow an arc shown in sketch "A'.
This cycle will be repeated until the machine has traveled
or stepped as far as necessary.

The speed of lowering the machine is controlled by a re-
verse current relay, as described in the Electrical Section.

To continue digging, be certain the shoes are in their raised
position, as indicated by signal light which is out only in this
position. If the shoes have traveled beyond this point, bring
them back to the proper position by moving '"Hoist-Drag"
master switch handle in the "hoist'' direction, this allows
only minimum power for moving the shoes in reverse and
not sufficient to raise the tub. After taking the final step
for a move up, be careful in bringing the shoes to the nor-
mal raised position to avoid reversing.

7400 Page 10 Section 6
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RCRX - Auxiliary Reverse Current Relay. Operated by
RCR.

S1A, - Swing Accelerating Contactors. Short resistance

S2A, in series with swing generator fields to increase

S3A speed or torque.

SMF - Swing Motor Field Contactor. Shorts resistance
to increase motor field strength.

SMFR - Swing Motor Field Relay. Opens contactor SMF
to increase maximum motor speed. Set to pickup
with 410 volts on coil and resistor B.

SF,SR - Swing Reversing Contactors. Energize swing sep-

arately excited field.

MAGNET VALVES

DRAG RAM - When valve is energized, drag drum is dis-
engaged from hoist motor.

HOIST RAM - When valve is energized, hoist drum is dis-
engaged from hoist motor.

PROPEL CLUTCH - When valve is energized, hoist motor
is clutched to propel shaft.

PROPEL BRAKE - When valve is energized, propel brake is
released.

SWING BRAKE - When valve is energized, swing brake is
released.

LIMIT SWITCHES

1L.S - Actuated by propel clutch. Prevents release of
propel brake until propel clutch is engaged.

218 - Actuated by cams on propel shaft in parts of pro-
pel cycle when the shoes or tub are being lower-
ed. Contact (H11-Y) allows RCR relay to reduce
propelling speed during parts of cycle mentioned
above.
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36.

37.

38.

39.

40.

41.

7400

verse direction by the opening of the normally closed
interlock on H contactor. The normally closed inter-
lock on P contactor is already open when in propel po-
sition.

Return the hoist-drag controller to the neutral position.

Move the swing controller tothe full-on swing-right and
swing-left position and note that the swing accelerating
contactors S2A and S3A do not close in either direction.
The circuit 24 of their operating coils has been opened
at T8 of the transfer switch.

Loosen the straps of the cam under limit switch 3LS
and move cam to one side.

Note that signal light 13is on and swing brake is applied
although the brake selector switch may be in the "Off"
position.

Move the swing controller tothe full-on swing-~right and
swing-left positions and note that none of the swing con-
tactors operate because their control circuit has been
opened by the S8 contact of the 3L.S limit switch.

The purpose of the cam under the 3L.S limit switch is to
show an indicating light in the operator's cab and to re-
move the power from the swing control circuit at any
point of the propel cycle except when the shoes are up
and in the neutral position.

Return the swing controller to neutral and position the
cam so that the propel indicating light is out with the
shoes up andin the neutral position, and secure the cam
tightly to the propel shaft.

After the control circuits for the digging and propelling
positions have been checked, the hoist and swing gener-
ators are to be adjusted for stall current and no-load
volts; and the motor field volts are to be adjusted to the
recommended values specified on test sheet.
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After the swing adjustments have been made, the machine is
ready to start digging operations.

However, before it is attempted to propel, the Reverse Cur-
rent Relay (RCR) that controls the speed of propel must be
adjusted. The explanation of operation and the procedure of
adjustment of the RCR relay is explained in the following:

REVERSE CURRENT RELAY (RCR) ADJUSTMENT

By referring to the elementary diagram on the wiring print
of the subject machine, the circuit of the operating coils of
the accelerating contactors should be examined carefully to
see the function of the RCR relay during the propel opera-
tion. It may be noted when the propel circuit is set up, the
P interlock is open, H interlock is closed, H11l contact of
limit switch 2LS is closed and the RCR and RCRX contact
points are open, though the voltage of 125 volts is impress-
ed across the operating coil of RCR and its resistor.

It will be noted that if the operator desires to walk inthe re-
verse direction, the H interlock will open and thus limit the
walking power to a negligible amount, suitable for lifting the
shoes only.

For machines using a set of contacts on the 2L.S limit switch
in parallel with a set of contacts on the RCRX relay, the
following five paragraphs apply.

The accelerating contactor coils of the hoist motion during
propel must be energized either through a normally open
contact or RCRX relay or through a normally closed limit
switch contact. The normally closed limit switch is opened
by two cams on the main propel shaft. One long cam holds
the limit switch open during lowering (regeneration) part of
the cycle,

The short cam opens the limit switch contact for a short
time just as the shoes are about to strike the ground when
they are lowering. This permits the RCRX relay contact to
be effective just as the shoes approach the ground. The
cam is adjustable with respect to the long cam.
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SETTING OF
PINION FOR
BACKLASH AND
TOOTH
CONTACT

PLACE THE
PINION
ASSEMBLY
INTO
POSITION

TORQUE
PINION TO
GEAR

TABLE 3
RECOMMENDED BACKLASH
IN NORMAL PLANE
D.P. MINIMUM MAX IMUM
3/k .030 .065
| .030 .060
1-1/k .025 .055
1-1/2 .020 .050
1-3/4 .020 .050
2 .015 .0kL5
2-1/2 .015 .0kL5
3 .010 .0L0
3-1/2 .010 .035
Roll the gear to bring a favorable checking

station (which is the one with either maximum
plus (+) or maximum minus (-) rim face runout
reading) to the mesh position.

ring the pinion shaft into approximate paral-

elism with the gear axisby leveling and pre-
liminary shimming of the bearing pedestals.
Next place the pinion into mesh with the gear
for setting of contact and backlash. I f the
gearing is single helical, the bearing caps
should be removed to make sure that the
thrust ring is in the correct pedestal and
that the free bearing is in the center of its
axial float. Where locknuts are used to se-
cure the bearing, check for tightness and
make sure the lock tah on the washer is se-
cure.

Fix gear to prevent rotation and torque pin-
ion to gear in the actual direction in which
it is to operate, as illustrated in Figure 10.
If a herringbone gear, make sure pinion apex
centers on gear apex. This is done by bar=
ring pinion back and forth endwise to make
sure it is free to float within the bearings.
Anti-friction bearings should be free to float
and centered in their pedestals when pinion
is centered against apex of gear.
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port ropes and bridge strands, do not require flexibility.
The hoist, drag and crowd ropes, which undergo repeated
bending without the individual wire breaking from fatigue
and the internal friction within the strand, must be of flex-
ible construction. The smaller and more numerous the
wires, the more flexible the rope.

ABRASION

Resistance to abrasion is a factor which must be consider-
ed, especially for hoist and drag rope. Rope with the large
outer wire is more resistant to abrasion than rope with
small outer wire. Rope with lang lay construction offers
greater resistance to wear than regular lay construction.

In regular lay construction the wires of each strand are
twisted in the opposite direction of the strands to form the
rope. The wire of the strand appear to run parallel to the
center of the rope. In lang lay construction the wires are
twisted the same direction as the strands and the wires ap-
pear to run across the strand or perpendicular to the center
of the rope. Lang lay provides a greater area of wire to
resist abrasion, also the internal friction of lang lay rope is
less.

RESISTANCE TO CRUSHING OR DISTORTION

Wire rope with independent wire rope core (IWRC) offers
substantially greater support to the interior of the rope and
resists crushing or distortion of the rope when pulled over
a sheave or drum.

The proper fit of the sheave groove and the spiral groove on
the drum supports the rope and prevents the rope from as-
suming an elliptical shape as the rope is bent around the
sheave on drum.

The final selection of the wire rope for any particular appli-
cation on excavators must be a balance of several charac-
teristics that satisfy the greatest number of requirements.

INSTALLATION

As pointed out before, a wire rope is vulnerable to abuse
and mishandling. A new rope can inadvertently be perma-
nently damaged at installation. Improper removal from the
reel or coil can cause kinks. Kinks are caused by pulling
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