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SAFETY PRECAUTIONS — continued

Cranes and hoists must be of sufficient capacity to lift the heavier components (gear
cases, dipper/bucket, boom, etc.} and have an ample safety margin.

Be sure heavy items are properly supported from cranes or hoists before removing
supporting members from machine. )

Have sufficient service personnel availabie when removing or installing large heavy
items to maintain control at all times.

Always use safety stands in conjunction with hydraulic jacks or hoists. Do not rely on
the jeck or hoist to carry the load, they could fail.

Use safety catch on all hoist hooks. Do not take a chance, the load couid slip off of the
hook.

If a heavy item begins to fall, let it fall, don't try to catch it.

When disassembling machines, be sure to use safety stands and adequate cribbing to
prevent tipping or rollover of components.

Keep work area organized and clean. Wipe up oil or spills of any kind. Keep tools and
parts off of the ground. Eliminate the possibility of a fall which could result in serious
injury.

Floors, walkways and stairways must be clean and dry. After draining operations be
sure all spillage is cleaned up. Electrical cords and wet metal floors make a dangerous
combination,

Check all wire ropes for telltale signs of early wear or failure. Look for and secure any
loose boits or locking devices.

Use extreme caution while working near any electrical lines or equipment whether it be
high or low voltage. Never attempt electrical repairs unless qualified. Check limit
switches for proper operation.

When using an acetylene torch, always wear welding goggles and gloves. Keep a
“‘charged’’ fire extinguisher within reach. Be sure the acetyiene and oxygen tanks are
separated by e metal shield and are chained to the cart. Do not weld or heat areas near
transformers or electrical cahinets and utilize proper shielding around fubrication lines.

Use pullers to remove bearings, bushings, gears, cylinder sleeves, etc. when



DRILLING CONTROL STATION, located &t left front corner of operator’s cab, contains

controls for drill operation. Following number list identifies items on panel, for easy
location on sketch provided.

CAUTION: Understand operating procedures, sequences, and controls
before operating this machine.
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UPPER INCLINED PANEL ASS'Y.

CAUTION:

DO NOT OPEN top or side doors of Drilling Conrol station uniess
qualified to work on automatic drill control (ADC).

N
[
N



AT T
o o | Il o
I | (I L s ¢
31 ¢ T /33 g !
32
§ee00c = | o
34 35 36 37 38
0
VERTICAL PANEL ASS'Y.
31. WINCH — This control lever operates winch located on front of drill table. Wire

32.

33.

34.

rope line from winch is reeved to top of mast and then back to drill table. Move
lever up to raise hook or down to lower it.

STEM RK. — This contro! fever operates stem rack for handiing drill stem. Move
lever down to lower rack into position over deck bushing or up to raise rack into
storage position. This control is used in conjunction with Stem Release push-
button (item 30) to makeup or disassemble drill stem assembly. One center
stem rack is standard equipment; right hand, left hand, and fourth stem racks
are optional.

BRK. OUT TONGS — This control lever operates hydraulic cylinder mounted on
left rear leveling jack housing (or on left rear mast structure, if machine has
optional feature of angle drilling) and is used in conjunction with pipe tong to
break thread engagement between drill string components. Move lever down
to extend cylinder or up to retract it.

CAUTION: Keep this hydraulic cylinder secured in its stored position when
not in use.

HYDRAULIC FILTERS - NO. 1 PUMP — A red light for indicating status of main
hydraulic system in-line filter that is located below Pump No. 1 in hydraulic
room. When this light is lit, filter is clogged. Replace filter element.

NOTE: for items 34, 35, and 36: These warning lights may come on at initial
hydraulic system start-up because of cold fiuid in system. f any light remains it
after operating period of 30 minutes, or one sufficient to let fluid warmup, then
replace filter element in filter(s) indicated.
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g3.

B4.

g5.

66.

HOUSE FILTER FAN — Start and stop pushbuttons that control operation of
machinery house air filter system,

HYDRAULIC PUMP — Start and stop pushbuttons that control A.C. motor
which drives both main and auxiliary hydraulic systems pumps. Start push-.
button is illuminated type which contains green light. When starting pumps,
depress and hold this pushbutton untii green light lights.

NOTE: Hvdraulic pumps can not be started unless Hoist/Pulldown control iever
(item B50) is in its neutral position and Drili/Standby/Propel selector switeh (item
23} is set at standby.

MAIN AIR COMP. — Staft and stop pushbuttons that control A.C. motor which
drives main air compressor. Start pushbutton is illuminated type which con-
tains green light. When starting compressor, depress and hold this pushbutton
until green light lights.

EMERGENCY STOP — This pushbutton shutsdown hydraulic systems, main air
compressor, and rotary drive in mast when depressed. All brakes set also.
Diesel engines on drills so equipped will continue to run.



CAUTION: To avoid damage to hydraulic system components, add only
filtered hydraulic fluid to main and auxiliary system tanks.

Close doors to machinery house and operator’s cab before leav-
ing machine.

Leave electrical power supply to machine on for operating
lights and heaters, especially in cold weather.

. It machine is to be shutdown for period longer than one month, then special storage
measures should be taken. Contact our Service Department for information about long
term storage.

PROPEL MACHINE — For short move ups or moves on level ground, the independent
propel system can be controlled from the propel control station or the handheld

joystick (optional) at ground level. For this type of move the mast can remain in the
raised and locked position,

For long travel over rough terrain, ramping slopes, or towing, the mast must be
lowered,

Some checks to be made before any propelling (towing) operation are: 1) the drill bit is
above ground; 2) leveling jacks are retracted: 3) winch line secure: and, 4) trail cable is

NOT in line of travel. Propel Motor

(Left Hand Shown)

TOWING - After lowering mast
and retracting leveling jacks,
shut down machine com-
pletely. Trail cable should be

disconnected for long tows. \\K
N

Pull the jaw ciutch retaining pin .

on output shaft of each propel \ //‘:Q
gear case. Pull clutch, turn \

180 degrees and replace on
shaft. Replace retaining pin
and cotter. Crawler belts are
now free to rotate on crawlers,
Manually lube sprockets
bushings.

Sprocket

Case

Propel
Clutch

Manual Lube
Point

To aid in towing, MARION offers an optional tow bar that is constructed of heavy
structural steel members. It is recommended a tow bar of this type be used.

Propetl Gear



ASSEMBLY OF DRILL STRING — A norma! drill string, starting at the drill bit and
progressing to the rotary gear case assembly in the mast, consists of the following
components:

1. drill bit

2. bit stabilizer

3. drill stem - one or more as desired; the number limited by the capacity of

the machine

4. cross over sub - permanently attached to adapter.

5. adapter - part of output shaft in rotary gear case

€. drill bushing - a loose piece that seats in drill table opening.

The drill string should only be assembled after the mast is in its raised position and the
machine is leveled for drilling. The drill bit and stabilizer are easiest to install when the
mast is vertical. The drill stems required should already be stored in their stem racks.
Refer to LOADING AND REMOVING DRILL STEMS in this section of manual for pro-
cedure. Making up or disassembling drill string should be done with drill control in
AUTOmatic mode and OIL PRES. LIMIT set at 30 because this provides for more
precise control in the lower operating range of the hydraulic system which allows the
rotary gear case to be moved in the mast a very minute amount.

CAUTION: Do not move the MODE toggle switch when the main hydraulic
pumps are stroked. Always have the Hoist/Pulldown control
lever in NEUTRAL (centered) position before making a drill
control mode change.

Stem Rotation pistol grip switch should be set at OFF. Hoist/Pulldown control lever
should be in NEUTRAL. Place the drill MODE toggle switch in the AUTOmatic position.
Now move the Drill/Standby/Prope! selector switch to the DRILL position.

WARNING: Shut off the STEM AIR when working on the drill string
assembly or disassembly. If left on, the air stream can create
flying projectiles which might result in bodily injury to
personnel.

Raise the rotary gear case into the mast high enough so it is clear of the stem rack
operating area. Return the Hoist/Pulldown control lever to its neutral position and
move the Drill/Standby/Propel seiector switch to STANDRBY.

The winch line should be reeved from the drum up over the front sheave on top of the
mast, around the rear sheave on top of the mast, and then down to the drill table for
handling drill string components from this point on.



mast. The rotary gear case remains seated against its lower stops at the.drill table,
where it was located for lowering the mast. Move the Orill/Standby/Propel selector
switch to STANDBY.

Sling and lift the drill stem so it is horizontal. Maneuver the stem into the mast struc-
ture for placement into the center stem rack.

CAUTION: Do not swing stem over Operator's Cab. Work stem from the
ground into the mast from the left side of the machine.

When the stem is in position in the mast for piacing it into the center stem rack, then
depress and hold the Stem Release button to open the upper stem latch. Place the
stem into the upper stem holder and then push it into the stem pot. The stem pot will
probably have to be rotated slightly on its suspension to align it with the stem. When
the stem passes the proximity switch in the stem pot, the upper stem latch closes,
locking the stem in place. This latch will also close if the Stem Release button is released.

Remove the iifting equipment from the dril! stem.

CAUTION: Be careful when climbing and working about the mast structure
and machine,

If more than one drill stem is to be loaded, then repeat this procedure, using the mobile
lifting equipment to place each successive stem into one of the empty stem racks until
all the stems desired are loaded. After the drill stems are loaded into the stem racks,
reassemble the safety cable across the rear span of the upper middle portion of the
mast.

REMOVING a drill stem from the stem rack with the mast in its lowered position and
placing it on the ground is the reverse procedure to that for toading it. Always work
safely and use the proper tools.

DRILLING OPERATION can be controlled either “automatically’’ or manually.
Automatic Drill Contro!l (ADC) does not exclude the operator from participation. The
ADC “"automaticaliy’’ limits the drill string downfeed rate within guidelines based on
the perceived bit lcad induced by the rotary and pulldown drives. However controlied,
the drilling performance is dependent upon operator skill and experience. The ADC is a
valuable tool that aliows the operator to more easily obtain maximum machine utiliza-
tion with minimum machine abuse. The drill should normally be operated with its
control in the AUTOmatic mode.



CRAWLER TRACKS on each side Bolt

frame consists of forty (40) separate Washers
shoes. The shoes interconnect with
two, hardened steel pins, each locked
in place by a bolt thru the shoe web.
Every third shoe is a cleated type.

Periodically check shoe pin(s) lock
bolts. Replace missing bolts at once.
Propeliing without lock bolts causes
the shoe pins to work out and
separates the track.

ADJUST TRACK tension by moving
the front roller assembly forward to
tighten or to rear to loosen. SHOE ASSEMBLY

The crawler belt is in proper adjustment when the bottom of track is straight and tight,
with six to eight inches of sag in top strand between front roller and center support
roller. A crawler belt too tight causes loss of power. A loose crawler track resuits in
serious damage as it may climb the drive sprocket.

The front rolier mounts in two adjusting bearing blocks fitted into rectangular openings
at each side of the crawler side frame. Two shoulder pins install thru the adjusting
blocks and rolier shaft and extend thru rear wall of openings. These pins lock rolier
shaft in place and facilitate moving assembly for adjustment.

Two (2) hydraulic jacks are required to make the crawler track adjustment,

Remove the cover plate from each side of crawiler side frame. Place hydraulic jacks,
one at each side, in space behind front roller adjusting block and against shoulder pin.
Operate jack enough to release shims and remove ALL shims. Now blocks freely move
forward or rearward.

IMPORTANT: Move adjusting blocks on each end of rolier shaft at SAME time and
SAME amount tc keep roller shaft at right angles to crawier side frame.

Move adjusting block (front rolier assembly) forward by operating hydraulic jacks. If
weight of tracks will not move roller assembly to rear when jacks are retracted:
carefully prope! machine back and forth until block reieases.
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The latch will AUTOMATICALLY ciose when the drill stem passes the proximity switch
in the pot, when lowering it into the iower stem holder or pot. The latch also cleses
when the stem release button is released.

A spring locked pawl inside the lower pot prevents the stem from turning when
separating threads at the top of the drill stem.

BIT POT is used to help remove or add & drill bit to the drili string. The tool is placed in
the drill table opening, after removing the drill bushing, anc the bit is lowered into it.

The shape of the top plate of the bit pot conforms to the shape of the bit to prevent the
bit from rotating when it is added or removed from the stem. Be sure that the bit pot
seats into the locking keys on the drill table.

WINCH and lifting tackle is used for lifting requirements such as loading and unioading
the stems into the rack(s). Another use is to support the weight of the break out tong
when used. The hydraulic winch, located on the drill tabie, is controlled from the
operator’s cab. A wire rope is reeved from the winch thru two sheaves mounted on the
mast head. The working end of the winch rope swivel connects to a fifting hook. When
not in use, the winch line should be hooked to the lug provided on the ieft side of the
drill table.

HOUSE VENTILATION SYSTEM — The machinery compartment or house is pres-
surized to protect machinery from dust and dirt. The operating pressure is approx-
imately .25 to .50 inches (62 to 125 Pa) of water.

Clean air for house pressurization and sufficient air for the air compressor(s) intake and
hydraulic cooler exhaust is furnished by a DynaVane fan and filter system.

The multi-blade filter fan is axially mounted on an A.C. electric motor. The self-
cleaning filter is a reverse flow, vane type filter. Dust is carried away by bleed air thru
the discharge tube,

The only maintenance required is disassembly and cleaning at least once a vear.

When operating the machine in an extremely humid atmosphere, moisture laden dust
may coliect at the air cleaner impingement plate. In such humid conditions, inspect air
cieaner frequently. Break out any deposits with compressed air stream, or disassemble
and clean the unit. Reverse the fan motor rotation for this cleaning operation to pro-
vide an exit path for the deposits removed.

NOTE: Uniatch and/or open machinery house door carefully when the house is
pressurized (filter system operating).



CAUTION: NEVER DISASSEMBLE AN ACCUMULATOR WITHOUT FIRST
RELEASING GAS PRECHARGE BUT FIRST, OIL PRESSURE
MUST BE REDUCED TO ZERO.

CHARGE PRESSURE SWITCHES activate a timing relay to provide the operator with an
audible and visual alarm when the charge pressure drops below 155 psi. If the
pressure drop exceeds 10 seconds, the hydraulic pump motor shuts down
automatically.

MAIN HYDRAULIC SYSTEM MANIFOLD mounted on the deck just below the two main
pumps and transmission. This manifold provides the mounting base for three, four
way mode selector valves, two crossover manifold valves, two inline filters and eight
test ports.

This modular concept eliminates the requirement for numerous lines and fittings.

MODE SELECTION CIRCUIT — The three mode selector valve spools are shifted
hydraulically by four way, two position solenoid operated pilot valve, mounted on each
selector valve,

The charge pump on the right hand pump supplies fluid to pilot valves to shift the
mode valves when the solenoid(s) is de-energized. Shifting occurs both on energiza-
tion and de-energization of the solenoid.

WARNING: When shifting from each mode, prope! to hoist/pulldown or pull
down to propel, the main pumps must be in the unstroked
neutral position,

All three valves work together, the pilot valves for number 1 and number 3 on ener-
gized during propel. While the pilot vaive for number 2 is energized during
hoist/pulldown.

PROPEL MODE, Valve 1 and 3 are open thru port A to T and Port B to P; so number 1
pump drives the right hand propel motor thru port 2 and number 2 pump drives the left
hand propel motor thru port 1 in reverse prope!l mode. Valve 3 returns the charge
pressure 1o the main pumps. See Color Chart A,

The rotation direction and motor speed is determined by main pump stroke. Steering is
accomplished by stroking each pump individually. See Color Chart B.

HOIST/PULLDOWN MODE, valve 1 and 3 shift so ports P and T connect and ports A
and E are blocked; valve 2 shifts so port B is open to P and port A open to T. The fiow
from both pumps combines and is directed to the hoist/pulidown motors. The flow
(hoist mode] from both pumps combines and is directed to the motors and return to
valve 2 thru ports T to A to the common return line.




COST OF HYDRAULIC FLUID — The overall cost picture reveals that the extra cost of
a premium hydraulic oil is very small when compared to the cost of downtime that will
result if proper hydraulic fluids are not used and these fiuids are not maintained. The
wrong hydraulic fluid can result in difficulties such as:

8.

Premature wear in hydraulic components.
Fitter clogging.

High contaminant leve! in hydraulic fluid.
Early breakdown of the hydraulic fluid.
Premature failures.

Sticking valves.

SPECIFICATIONS — We recommend that the following information be made availabie
to your petroleum supplier to assist him in selecting the proper fluid for your Marion
hydrostatic drive,

Final acceptance of all fluids supplied to this standard will be based upon satisfactory
performance in the application for which it is intended, and does not relieve the
hydraulic fluid supplier of responsibility for performance of brand name products.

NOTES:
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4. Mecheanica!l damage or failure.

(6}

Internal or external leakage.
6. Dirt, water or siudge in the system.
7. improper adjustment.

8. Overheating.

NOTES:

s



SYSTEM WILL NOT OPERATE IN EITHER DIRECTION

Check Low Filt to
Git o Proper
Level Level
]
OK
! ¢ <
Check for ‘l-nagt.:(to‘ Have an Eiec- .
Etectrical > trician Check Repsir or
mgg; t\loalves for the cause Repiace
T
OK
v Defective
. . Inspect Check .
ggggfé? Enéav::xal Machine Performs > Repair or Valc\)res in Main Repair or
on Moog Valve OK Manually Replace System Filters Repiace
dK Yes }
v Detective
L
Check oK Does System inspect Pres: | o tnspect | inspect
Charge > Build to Full No o sure Override, IF\qAalmf Moog
Pressure Pressure? Reset if Req. V:l:/ees Vaive
L
Defective
Defective
) tnspect Charge P.'séec' oK
Low in Relief Valve at Repair or
Neutral Pump (shim if Replace
necessary)
. Inspect Charge Replace
Low in Check OK Reli k
o | Relief at Main Pump
T orRee” Fiossure Manifold (shim and/or
: rs it necessary) Motor
Dirty Defective A
4 O.K
Repiace R . inspect
Filter epair or tt—————— Defective Moog
Elements Replace Valve
Low in 1\ A
Neutral, OK
Forward
or Rev. ' Inspect
Defective Charge
Pump
OK
{nspect Charge inspect inspect
Szgﬁtm oK Relief Valve at | OK Suction oK Suction
Gauoes 1 Pump (shim if Line Check
¥ necessary) Hose Vaives
T T T T
Too High Defective Kinked or Defective Defective
| i
Y N S Y v
Replace .
Suction Repair or Repiace Repair or
Filter Replace Hose Repiace
Elements




There is a gasket between the charge pump and
end cap that should be replaced.

The charge relief valve can be inspected by remov-
ing the hex. plug, spring and poppet. Remove the
shims from the counterbore of the hex. plug. Do
not alter these shims uniess new parts are used, in
which case the vaive must be re-shimmed to the
proper setting. '

The removal of the charge check vaives reqguires
the use of a drag link socket,

These check valves are cartridges and are inter-
changeable with each other. It is suggested that
these check valves be replaced in pairs.
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All O-RINGS need replaced as matter of fact. If spares are not available, reuse old rings
only when free ot cuts or other damage and are of circular cross section. Overheating
causes some section set and this is unacceptable.

SHAFT SEAL is generally replaced, but reuse original if seal lips are free of cuts or
excessive wear and garter spring is intact. Front cover and motor case fit together
with a light interference fit and running surfaces for retaining rings must be smooth.
Motor face mounting case fret marks are caused by incorrect fitting on installation or
loose mounting bolts. This causes front cover screw failure.

Check RETAINING RINGS smooth and free from metaliic particles.

SOCKET CAP SCREWS holding front cover to motor case are fitted with locking nyion
insert and show some resistance to turning during assembly, otherwise replace. If any
one of a set of screws holding front cover, cylinder head or valve housing is broken,
replace all screws in that component. Never assembie motor and run with screws
missing or loose. ‘

Check OLDHAM COUPLING for wear on tongues to allow no more than plus/minus one
degree relative movement between valve and crankshaft.

Cleanliness is important. Keep all parts very clean before reassembly. Wash all metallic
parts with kerosene (parafin) and oil. Avoid use of cleaning materials likely to leave lint
or other impurities on motor.

MOTOR ASSEMBLY begins with bearing refit on motor. Heat bearing cones in clean oil
at 160 degrees C. for 10 minutes. Then drop squarely on appropriate journal of cold
crankshaft. Ensure cone is fully home by immediately tapping it with tubular drift.

Press rear bearing cup in squarely from valve end of motor case to a position .300 inch
below surface.

If motor has no shim plate, press front bearing cup fully home into bearing plate. Fit
neoprene plugs and just snug these up with screws, Smear screws with loctite. Fill
recess between lips of shaft seal with grease and lightly coat the 0.D. with loctite
hydraulic seal. Press seal into bearing plate.

tf motor has shim plate, press front bearing cup into front cover until it protrudes about
three inches from front of front cover.

N
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28. If drive shaft extensior is splined, coat splines with clean, heavy grease. If drive
shaft extension has a keyway, use tape or thin shim material to protect lips of the
seals as flange plate slides down shaft. See Fig. 18.

27. Slide flange plate down shaft until flange contacts dowels in pump body. Place
hands, one on sach side of the flange and press into position. The flange shouid
slide into position with very littie resistance. If it does not, lift flange slightly and
check sealing strips to see if they have slipped out of position causing
interference between sealing strip and the bearings. See Fig. 19.

28.

29.

30.

Lubricate the threads on cap screws with SAE-10W oil. With washer, install cap

screws and torque each one to 80-80 ft.-ibs. (109-123 Nm).

Using a wrench, check to
see if the drive shaft will
turn. Shaft will be tight
but should turn freely with
a maximum of 25 ft.-lbs.
(34 Nm) torque.

If shaft does not turn
as stated, disassemble
pump and examine parts
for burrs or foreign
material causing buildup
or interference between
parts.Check for top isola-
tion plate (with all sguare
corners) being installed in
bottom of gear bore, in-
stead of top.

R




3. Acts as a lubricating fitlm between the rotors, aliowing one rotor to directly drive
the other, which is anidler.

After the air/oil mixture has been discharged from the compressor, the oil is separated
from the air. At this time, the air flows to your service line and the oil is cooled in
preparation for reinjection.

OIL SYSTEM, FUNCTIONAL DESCRIPTION — The oil cooling system {water-cooled
version) consists of a shell and tube heat exchanger, water-flow regulating valve, main
line filter, extra-fine bearing lube filter, thermal valve, oil stop valve and interconnec-
ting piping. Air-cooled models are schematically the same as water-cooled .models
with the exceptions being a radiator-type cooler and a fan used in place of the shell and
tube heat exchanger and the water flow regulating valve.

M—— Low Oil Pressure Switch

Fan r .

| ~
k - Bearmg = 1 Fift 1)
ﬂ 1 Fllter 'er7»—-——\—‘
——-—\\ I
! Servuce _/l i __D___l = I 5
- Indicator Oil Stop Valve\
1 Cooler \ -
—_ _ Thermal N\ Sump
Valve —\ — Receiver
\= — - —= = ’
[Z2 Air/Oil [ Ol

COMPRESSOR OIL SYSTEM DIAGRAM (AIR-COOLED SHOWN)

The pressure in the receiver/sump causes oil flow by forcing the oil from the high
pressure area cof the sump to an area of lower pressure in the compressor unit.

Qil flows from the bottom of the receiver/sump to the thermal valve. The thermal valve
is fully open when the oil temperature is below 140 degrees F. (60 degrees C.). The oil
passes thru the thermal valve, the main filter and directly to the compressor unit where
it lubricates, cools and seals the rotors and the compression chamber.



PURPOSE OF CONTROLS:

Contro! or Indicator

Purpose

HOURMETER

LINE PRESSURE GAUGE

SUMP PRESSURE GAUGE

DISCHARGE TEMPERATURE
GAUGE

BEARING FILTER MAINTE-
NANCE INDICATOR

SEPARATOR MAINTENANCE
INDICATOR

OIL SIGHT GLASS

SEPARATOR RETURN
LINE SIGHT GLASS

Records accumulative hours of COMPpressor opera-
tion; wuseful for planning and logging service
schedules.

Continually monitors service line air pressure,
Located on ary side of receiver downstream from
check valve.

Continually monitors receiver/sump pressure at
various load and/or unloaded conditions.

Monitors temperature of air leaving the
compressor unit. For both air and water cooled
compressors, normal reading is approximately
170-195 degrees F. (76-90 degrees C.).

Indicates when a bearing filter element change is
reguired. A red signal is indicated when the
pressure drop thru the filter is excessive.

Indicates when separator element change is re-
quired. A red signal is indicated when pressure
drop thru the separator is excessive. Do not clean
the separator elements.

Monitors oil level in the sump. Proper oil level is
apparent when you can visually notice oil thru the
sight glass. Check the level when the machine is
shut down. DO NOT OVER FiLL.

Used to indicate oil flow in the return line. When
the compressor is running at full load, oil flow
should be visible in this sight glass. There may be
little or no flow when the compressor is running
unloaded, but a sluggish flow from the return line
at full load indicates a need 1o clean the return line
strainer.

5—-12



TO INCREASE CAPACITY FROM A REDUCED LEVEL:

1.

With compressor running at full load (Sullicon lever is against full load stop screw),
locsen the full ioad stop screw jam nut. Turn the full load stop screw clockwise until in-
let vacuum corresponds to desired capacity s shown in chart on page 5—237. The in-
let vacuum is read on & gauge mounted on the instrument panel.

Tighten the jam nut.

Check to see that the Sullicen return spring is holding the lever against the full
load stop screw. If not, tighten the spring adjusting screw accordingly.

If that pressure is not 110 PSI (759 kPa) an adjustment is required in the pressure switch.
Follow instructions below for adjustments of both the pressure range and differential.

1.

Remove cover to pressure
switch.

Turn the range adjusting screw
to the high pressure setting. Tur-
ning the screw counterclockwise
lowers both the high and fow
pressure settings equally.

FOR DIFFERENTIAL ADJUSTMENT:

Differential is the difference bet-

ween high and low pressure settings.

1.

Turn the differential adjusting
screw to the lower (reset) set-
ting. Turning the screw
counterclockwise widens the
differential by lowering the
reset (lower) setting only,

ALLEN BRADLEY PRESSURE SWITCH

Terminal -

Terminal —
C

Contact

Block

Range
Adjustment

Differential — 1=
Adjustment
crew

After the control pressures have been adjusted, the “‘unload’’ sump pressure must be
adjusted. This i1s best done by closing the service line shutoff valve, allowing the
pressure switch to open and causing the control system to go into the unload phase of
operation. When the Sullicon Control lever is in the unload position, turn the stop-
screw untit the sump pressure gauge reads 70-80 PSI (482-551 kPa). The stop screw is
turned clockwise to increase pressure and counterclockwise to decrease pressure. Cycle
the control system several times and recheck air pressure settings.

(64
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SPECIAL NOTES

1. Assembly of the gaskets can be made easier by dipping the gaskets in water or
the fluid to be sealed. Do not use other rubber lubricants.

2. Self-restrained gasket installation: To simplify instaliation of a self-restrained
gasket, install the lower half of the gasket first, leaving the split area in the steel
retaining ring free at the top. Stretch the gasket and split area of the retaining ring
until they slip over the pipe into position. Refer to Step 4.

3. Flexmaster joints are not intended to support end loads caused by internal
pressure or other forces causing pipe separation.

PRESSURE REGULATOR VALVE MAINTENANCE — Pressure regulator

valve

maintenance normally reguires the replacement of the internal diaphragm, use repair
kit No. 41742 and follow the procedure below for proper instaliation.

1. Loosen the locknut and turn
the adjusting screw
counterclockwise until the in-
ner spring tension is relieved.
The adjusting screw should
turn freely when the spring
tension is relieved.

2. Remove the spring chamber
from the body to allcw access
to internal parts.

3. Next, remove the spring button
and spring the dampener,
located inside the spring. The
damperer will stay inside the
spring as it is removed. Leave
the dampener inside the spring
as there is no need to remove it.

4. After removing the spring,
remove the gasket stop and
brass gasket.

PRESSURE REGULATOR VALVE

N
(Y Seat Disc
Seat
Y " Gasket
, < Diaphram
Z . T TY) Gasket
ti\ === Diaphram

U NG

\\\ &~ Lock Washer

Diaphram
Gasket

(brass) i -~ Ppressure
Gasket - s Plate Nut
Stop ’ = Dampener
|
. LA
g g:ngber-\\’ T E Adjustment
L= Spring
SN2
Lock Nut —(e | ‘ . )
— & : @‘——‘ Spring
Adjusting N Button
Screw SN

‘s

. At this time, remove the pressure plate nut and disassembie the pressure plate,
diaphragm, diaphragm gasket (rubberized asbestos), seat disc and seat ring.






NOTE: Unusually dusty or dirty atmosphere, high humidity and extreme temperatures
alter the effective life of a lubricant. Therefore, it shall be the responsibility of the
owner/operator to determine the most effective lubricantinterval according to existing
environmental conditions for all components, bearings (plain and anti-friction), gears,
gear cases, etc,

CHECK LIST for initial lubrication start-up and any inspection following:
Clean up spilled petroleum products immediately.
Remove promptly any petroleum product that gets on your skin,

Don't use gasoline, naphtha, turpentine, or similar solvents to remove oil or
grease from your skin.

Don't use dirty wipe cloths,

Avoid breathing oil mist or soivent vapors.

Don't wear oil-soaked garments.

Remove grease accumulation around bearing and gears.
All grease piping connected and filied.

Prope‘r lube supply to ali bearing and lube points.

Proper oil level in all gear cases.

Open and semi-enclosed gear teeth coated with lube.

Automatic lubrication system with adequate lube supply.
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It should be kept in mind that the componens fit on the shaft and the fit on
the key are the important points in doing & good job of holding the compo-
nent on the shaft. The locking plate simply serves to hold the nut on the
shaft. With the correct fit between the tapered bore and shaft there is no
load on the nut and locking plate.

REMOVAL

1. When removing the component from a motor armature, always use a suitable
pulier to avoid causing damage to either the component, motor frame, bearings or
armature shaft. Do not heat the component before pulling and do not use wedges
between the component and the bearing cap. In order tc prevent damage to anti-
friction bearings, avoid the use of siedge hammer on the puller.

Mark

-Micrometer

SHRINK FIT MOUNTING DATA

Micrometer depth gauge being
used 10 measure component ad-
vance. Note that lineup marks,
used to locate gauge, component
and shaft are in identical posi-
tions for ““Hot"" or “’Cold”
measurement.

ADVANCE AND TEMPERATURE CHART

Motor Motor Temperature
Frame Size Shaft Hub Advance Difference
w GE Dia. {inches) Deg. {F) Deg. {C)
802 802 1.75 .019 10 .029 230 128
803 803 2.00 .023 10 .033 230 128
804 804 2.00 .023 10 .033 230 128
806 806 2.50 .028 10 .038 215 119
808 BO8 3.00 .028 10 .038 180 1086
810 810 3.25 .033 t0 .043 190 1086
812 812 3.62 03310 .043 170 94
814 814 4.25 .038 10 .048 165 g2
816 816 4.62 .038 t0 .048 155 86
818 818 5.00 .043 10 .053 155 86
720 820 5.88 .043 to .053 135 75
722 822 6.25 047 to .057 135 75
724 824 7.00 .047 to .057 120 67
- 828 8.50 .052 to .062 110 61
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PREHEAT AND POSTHEAT — When practical preheat the entire part, when not
practical a soaking preheat is required for a minimum of 3 inches from the weld joint in
all directions.

Preheat temperatures indicated are minimum; maximum preheat and interpass
temperatures should not exceed those listed for over 2.5 inches by more than
100 degrees F. Avoid excessive concentrated tempersture which could cause distor-
tion, embrittiement or other detrimental effects.

Weldments containing conditions of high restraint may require the use of high preheat

or the use of lower strength electrodes, or both, as specified by Marion Welding
engineer,

CRCOSS REFERENCE OF MATERIAL SPECIFICATIONS

NEW OBSOLETE
cs CA, CB

CL5 CLS

CN CN, CJ

CC2A CC2A, CC2B, CC6, CD, CD1

CK CCe, CK, CK1, CK8, CFC2

CL4B CL4B, CL3, CL4, CL4A

CFE CFE, CFC, CFC1, CKF, CKF1, CFD, CFD1, CL2, CO, CO1
CC2A-Q CC7,CC10, CC11, CC12

Cck-Q CK2B, CK3, CK4, CK5

ckas CK2, CK6, CK7

NOTES:



F TYPE COUPLING INSTALLATION

1. Mount cover with seal ring and hub on shaft.
Press or shrink hubs on respective shafts so
hub face is flush with shaft end. Tighten set
screws on BOTH hubs on sizes 3thru 11,

e T

1 MOUNT COVER, SEAL RING
AND HUB ON SHAFT

2. Check gap and angular alignment. Set coupling
for normal gap. Align shafts by placing spacer
block equaling gap between hub faces, and at
right angles to it. Check using feelers,

Maintain normal coupling gap where poOssi-
ble. To insure best performance, DO NOT
EXCEED minimum and maximum gaps. Con-
sult company if limited axial fioat is needed.
Provide for shaft end play in coupling gap
when using sleeve bearing units., Once
; mounted, position free unit so coupling gap is
2 GAP AND ANGULAR between minimum and maximum fimits with
ALIGNMENT BOTH shafts in extended or retracted posi-
tion. With gap set and shafts aligned, tighten
unit foundation bolts and RECHECK alignment.

3. Check paraliel alignment so a straight edge
rests squarely on BOTH hubs at right angles.
Fasten foundation bolts and RECHECK align-
ment and gap.




GV TYPE COUPLING INSTALLATION

MOUNT FLANGED SLEEVES, SEALS AND HUBS —
Refer to step 1. Place flanged sleeves WITH seal
rings on shafts BEFORE mounting hubs. DO NOT

DAMAGE SEALS. Mount hubs on respective shafts,
as shown, so counterbore face is flush with shaft end.

A
Thrust
Piote
Mo
\
B INSTALL THRUST PLATE
IN LOWER HUB
C.

NOTE Lonper
shonk fowore
oop eng

A  MOUNT FLANGED SLEEVES,
SEALS AND HUBS

INSTALL THRUST PLATE IN LOWER HUB — Tap
thrust plate into counterbore until fully sested and
stake in place. Position eguipment. Refer 10 steps 3
and 4. IMPORTANT: With coupling aligned, pack
lower flanged sleeve with grease and correctly posi-
tion sieeve and gasket. DO NOT DAMAGE GASKET.

INSERT CENTER PLATE WITH THRUST BUTTON
DOWN — Center plate in counterbore of lower flanged
sieeve. IMPORTANT: Pack upper bub teeth with

grease and then complete assembly per steps 5 and 8.

T
{imsert center piore
with thrust

butten DOWN

Fump greose into
BOTH 1op ond
bottom sieeves

C  INSERT CENTER PLATE WITH

THRUST BUTTON DOWN

MAINTENANCE — Lubricate couplings at least once every six months. Lubricate more
frequently when exposed t0 excessive moisture, extreme temperatures, rapid revers-
ing or shock loads or excessive misalignment.

COUPLING INSTALLATION DATA

Coupiing Size | 310 15 20 25 30 a5 | 40 45 50 55 80 70
GAP (Hub Separation: | [ 1/ 116 /8 | 316 |56 1 176 1k 516 | 5716 | 5/96 | 5/16 |3/8
n{tmm) 132} 4.8) | 16.5; (8! {8.5)
GV TYE |76 T/E | 9/1€ | 816 i 111617/8 1 1 i 11/8 |13/8
(1%.5) {74.5) (271 122: (26) (26; (26} {29} {3%)
Cperaing i Otiser 008 005 010 01c 012 L1z 01 01z | 0z .01z 012 012
Algnment i 127 254 305
| Angular | .005 |.005 | .01C | D10 018 015 |.02C 020 | D20 | 030 {.030 |.030
in (mm) ! 127 25¢ 381 | i 508 762
Grease —Ips tkg'! b G 1€ [ 1/8 378 12 374 1 ;'. 26 | 23/B131/2 14176 175/8B |14
) .02 S 17 2 3 K ] T 1.6 2.0 3.4 €3
GV 1178 114 172 374 1378 23/8 & 51/4 1 €3/4 |B1Z2 | 111/4}231/8
05 1 2 3 £ K 14 2.4 3.0 3¢ 5.0 10.5
G&GV 10 Flange Toroue /it | 85 i7C 170 | 420 1420 | B4S 1845 | B4E 1490 | 1490 | —— ==
i N 107 162 18z | 474 (472 G54 |Gb4 95¢4 1682 | 1682
G&GV 20 Fiange |Toraue invic | 82 145 360 72C | 720 ;1280 {1280 | 1280 | 1430 | 1430 {143C 12180
! N Q€ 164 | 4DE | B1Z [ 81z | 1456|7456 | 145€ | 1814 | 1614 | 167¢ 2436







Rectifiers normealily fail by shorting, but the effect depends upon the circuit. With
rectifiers used to convert A.C. to D .C., shorting provides A.C. in output; detected by a
multimeter on the output circuit. Shorted, blocked rectifiers aliow current flow when
the wrong polarity of voltage is detected.

Rectifier failure detection using the ohmmeter works, but the low voltage batteries in
the meter do not always give a good test. Best results show up using the high
resistance scale, but even this may not be conclusive.

The best test for rectifiers uses D.C. voitage at least 1/4th its rating. Connect a resistor in
series with rectifier to limit current to a safe value. Connect resistor andrectifier across D.C.
voltage, then read voliage across resistor. Reverse rectifier and measure resistor voltage. A
good rectifier gives voltage across resistor with only one polarity.

Many other failures occur and often good intuition and ingenuity is needed to find them,
The trouble discussed thus far usually results in complete and permanent malfunction,

Perhaps more common and more difficult to find are intermittent failures resulting in
only partial power loss. These trouble types distinguish a good troubleshooter from an
average one.

Start as before, interviewing operator, oiler and witnesses. Try in questioning to deter-
mine the exact nature of trouble. When complaint indicates partial power loss, find the
effect under various lcad conditicns and determine the cause of this effect.

Often a cause for weakening may be determined in a similar manner as locating complete
failure. Select & starting point and compare measurements taken against recorded
data. Compare honestly. A slight difference shows due to aging, temperature or an
inaccurate instrument along with failure. Tests under one condition might not give a
true problem indication. For example, tests at stall do not indicate no-load voltage is
incorrect. Likewise, test for proper motor field voltage ONLY with controller {(master
switch) in proper position. in addition, check that stall current or no-load voltage varies
properly with master switch position, since trouble could be failure of master switch,

In locating trouble of the weakening kind, one needs to know the various devices
functions used to augment or increase power under certain conditions. Master switch
contacts fall in this device class. Motor field contactors increase field strength under
certain conditions. Conversely, current or voltage feedback circuits limit certain
guantities 1o acceptable values. Failures resulting in decreased or increased outputs
generally come from failure in these supplementary circuits.

Help here comes from knowing the effects certain changes have on performance.
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power has been removed and the circuit grounded. Feeling of excessive heat may
indicate an overioaded condition and should be corrected.

TIGHTENING operation should be done on all connections that has worked loose due
to vibration, etc. Loose parts are a definite hazard because they may fall out of place
and damage nearby components. The importance of firm mounting and tight connec-
tions cannot be overemphasized. Always replace missing or broken bolts of proper size
and use the correct tools.

ADJUSTING should be done when inspection indicates that it is reguired to maintain
normal operating conditions. Specific adjustment is contained in the ‘’Mechanical
Adjustment Section’’ of this manual, the electrical manual -or the component
manufacturer's manual.

LUBRICATION refers primarily to the application of CORRECT LUBRICANT in the
CORRECT AMOUNT to bearings and other rotating parts. !t also means the application
of a light oil to door hinges or other sliding surfaces. Use only clean and proper
lubricant.

Planned maintenance, common sense and good judgment is less costly and more
effective than panic maintenance. Action taken on recommendations made on the
following suggested inspection Check List, or Lists by your maintenance department,
should reduce repair, maintenance cost, and increase production,

Whenever a problem is indicated, the inspector should briefly explain it on the
maintenance report (end of this section) along with his signature. Then, an authorized

person should explain briefly a solution to the problem. Now, set a date and time to,
and above all, CORRECT THE PROBLEM.

NOTES:
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