VILTER MANUFACTURING CORPORATION

SECTION III ~ SERVICE

I. MAINTENANCE SUGGESTIONS

When first starting a compressor, it is essen-
tial that it be allowed to pick up the entire
load gradually. It should be run for a few
minutes only and then stopped for a cooling
off period. It is then restarted and run for
a longer time and again allowed to stop for a
cooling off period, Each running period can
be lengthened until the operator is assured
that no moving parts are heating up excessively.
When the compressor operates with normal rune
ning temperatures, it can be run for whatever
length of time the load requires.

Careful checking of a refrigeration system for
leaks and proper operation of all components
upon installation will start the system on its
"best foot" towards a long life of satisfactory
service. In order to insure this desired
trouble=free operation, however, a systematic
maintenance program is a requisite., Therefore
the following suggested maintenance schedule
is brought to your attention:

4, Daily
Clean suction screen bag.
Discard when the bag remains clean,

B. Weekly

1. Check Halocarbon refrigerant systems for
leaks with a halide torch or G. E. Leak
Detector for first four weeks of operation.

2. Check 0il levels.

3. Check o0il pressures.

4, Check Refrigerant levels in vessels.

5. Check filters in air handling units,

6. Check low temperature coils for defrosting.

7. Check all gauge and temperature readings.

C. Monthl
Repeat the weekly schedule (steps 1 thru 7).

1. ILubricate each piece of equipment in
accordance with the manufacturers instructe
ions. As a guide, bearings requiring oil
should be given attention at least once a
month, and those requiring grease at least
once every six months.

2. Check drive for tightness -and alignment.
Drives should have coupling bolts tight-
ened,

3. Check cooling towers and evaporative conw
densers for scaling or algae. Check
sprays and screens for clogging. Consult
manufacturers of water treatment supplies
for corrective measures for scaling and
algae problems,

4, Check calibration and operation of all
controls, particulary safety controls.

D. Yearly

Repeat tpe weekly schedule (steps 1 thru 7)
and the monthly schedule (steps 1 thru 4).
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5. Check entire system thoroughly for leaks,

6, Drain water from condensers and cooling
towers and check tubes. Check carefully
for damage by corrosion or scale,

7. Remove all rust from equipment, clean and
paint.

8., Check motors and ‘fans for shaft wear and
end play.

9, Check operation and general condition of

electrical controls.

Clean all water strainers. :

Check drains to make sure water will flow

away from equipment.

10.
11.

fhere are any number of reasons why leaks may
ievelop in a refrigeration system such as drying
out of valve packings, yielding of gaskets, im=
proper replacement of valve caps, and loosening
of Jjoints due to vibration, For these reasons,
the need for periodic leak testing cannot be
over-emphasized. By the same token, when any
service operations are performed on the system,
care should be exercised to insure that all openw
ed flanges are tightened, all plugs which were
removed are replaced with Teflon tape or a suit-
able thread filling compound, all packing glands
on valve stems tightened, and all valve caps are
replaced, Then, when operation is restored, all
Joints opened or any valves moved during the
servicing should be checked for leaks,

E. Year Around Operation

When refrigeration equipment is operated 24 hours
a day all year, it is highly recommended that a
yearly check of all internal compressor parts be
made, While the highest material standards are
maintained throughout the VMC compressors, con=-
tinuous operation and any presence of dirt may
prove injurious to the machine, To forestall
needless shutdowns or prevent possible machine
breakdowns, the machine should be opened yearly,
and the condition of the valves, rings and bearw
ings checked, In this way, a small amount of
time spent checking machine conditions once a
year may prevent extensive shutdowns later with
subsequent product loss and expensive repairs,

F. Seasonal Operation

In those instances such as air conditioning
systems where there is seasonal operation of
equipment, special consideration must be given to
the equipment. When the equipment is shut down
for any length of time as over the winter, the
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refrigerant should be "pumped down" and
stored in the receiver, Experienced refrige
eration personnel only should perform this
operation., The receiver should never be fille
ed to more than 80% of its capacity and after
filling, it should be thoroughly checked for
leaks.

When starting up a system after a seasonal
shutdown, only enough refrigerant should be
allowed to enter the system to pressurize it
for leak testing.

In this way, any leaks that may have developed
during shutdown may be found with a minimum
of refrigerant loss and it cannot be empha-
sized too strongly the importance of checking
for leaks before a system is put back into
operation., Omly after you are sure the system
is "tight" should the full supply of refrig-
erant be allowed to enter, After the system
has operated for several hours another leak
check should be made.

G. Service Contracts

The Vilter Manufacturing Corporation offers a
variety of manintenance, inspection and re=-
pair services. There are plans available for
almost any need and it is highly recommended
that owners avail themselves of this opportun-
ity, If a Vilter branch office is not avail=
able in your area, other contractors and re=
frigeration dealers should be contacted,
Provisions for a service contract should be
carefully considered by the plant management.
This is especially important for owners of
small plants, where qualified personnel are
not available to perform the preventive mainw
tenance which is recommended to insure a realw
ization of the long life built into each piece
of Vilter equipment.

PREPARATION OF COMPRESSCR FOR SERVICING
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The first step in servicing a compressor is
to remove the refrigerant from it.

A, Removing Refrigerant from Compressor

If the compressor can be run, close the
suction stop valve and allow tle machine

to pump itself out, Cycle the machine
several times until the pressure remains
constant at approximately 2 psiges On
systems operating at higher suction pressw
ure, it may be necessary to reset or block-
in the low pressure cutwout so that the
compressor will pull down to 2 psig. When
the pressure is constant at 2 psig, stop

B.

the compressor and close the discharge valve,
open the electrical disconnect switch, and
pull the fuses, Do not work on the compres=
sor until the switch is off and the fuses
are pulled,

Blow off the gas caught between the discharge
valves and the discharge stop valve by re-
moving 4" pipe plug at the stem end of the

discharge stop valve.

If the compressor cannot be operated, open

the disconnect switch, pull the fuse and close
both suction and discharge stop valves. Then
blow out the compressor by removing %" pipe
plug at the stem end of the guction stop valve.
Release the gas caught between the discharge
valves and the discharge stop valve in the

same manner described above, That is, by re=
moving the 4" pipe plug.on the stem end of the

discharge stop valve,

Before opening the machine, allow it to warm
up to room temperature. When the unit is
pumped down or where the refrigerant is allw
owed to blow off, the temperature of the
machine drops. If the machine is opened be=-
fore it has warmed up, condensation will take
place on the metal surfaces. This moisture
is detrimental to the operation of the comw
pressor and can lead to system operating
difficulties and rusting of parts.

Removing 0il From Compressors

It is not necessary to remove the oil from the
compressor to service it, When oil removal is
desired, proceed as follows:

The slight positive pressure in the crank=
case forces the oil from the charging valve.
Place a can or cans of sufficient capa=-
city under the oil charging valve and

open the valve gradually. The oil should
then drain into the can. If the pressure
in the crankcase had been reduced to 2
psig, there should be little foaming of

the oil.

LII, CYLINDER HEADS

A, Cylinder Head Removal

To remove a Cylinder Cover (Ref, 105) of a
VMC 320 compressor, proceed as follows:

Remove all but two of the Cylinder Head
Capscrews (Ref., 107). The two remaining
should be opposite each other on the long
axis of the head. See Figure 17,
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When the capscrews are loose enough to
be turned by hand, or when there are
only two or three threads engaged in
the compressor frame, the springs will
be fully opened and there should no
longer be any danger of the head flying
off. While supporting the head, take
out the two capscrews and 1ift the head
off. See Figure 19.

The two safety head springs may now be
removed, Care should be taken when re-
moving the heads on the side banks of
the compressor so that the safety head
springs do not drop off.

Figure 17

Slowly and alternately, loosen these

two remaining capscrews making certaln
that the head follows. If the head
remains stationary after the two cap-
screws have been loosened a few turns,
Jar it with a lead hammer or other sult-
able means to break the gasket seal,
freeing the head. Continie to evenly Figure 19
loosen the capscrews, dissipating the

energy of the two Safety Head Springs

(Ref. 401) See Figure 18. B. Cylinder Head FKeplacement

Before replacing the head inspect the gasket
surfaces of both the frame and the head for
burrs, dirt, gasket material or other foreign
material which would prevent a tight seal.
Center the two safety head springs on the dis-
charge valve guards. With the two capscrews
again 1ln place on the head, put & new Cylinder
Cover Gasket (Ref. 106) lightly coated with
grease or oil, in place on the cylinder head
over the capscrews. The grease will hold the
gasket to the head while it is being rein-
stalled. Lift the head with capscrews and
gaskets into place over the safety head
springs. The capscrews are long enough so
that two or three threads should engage with
the frame when the springs are fully extended.
Turn the two capscrews until their threads
catch and tlghten them down evenly, compress-
ing the springs and bringing the head down to
the frame. When the head is tight against the
frame, insert the remaining capscrews and
tighten into place.
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When finally tightening all the cap screws,
alternate on opposite sides in going around
the head. For best results and even tight-
ness, go around the head at least three
times to a final torque value of 95 ft. 1lbs.

IV, DISCHARGE VALVE ASSEMBLY

A.

B,

Discharge Valve Disassembly

In order to service the discharge valves on
the 300 VMC series compressors, the heads
must first be removed. Refer to Part III of
this section for procedure to be followed in
removing the heads, Once the cylinder heads
and springs have been removed, the Discharge
Valve: Guard and Seat Assembly (Ref. L402-407)
may be taken out by lifting it off 1its seat,
To disassemble the disecharge valve assembly,
remove the self-~locking nut (Ref. 402) on
the hexagon socket, flat head, cap screw
(Ref. 407). The Discharge Valve Guard (Ref.
403) and the Discharge Valve Seat (Ref., 406)
will then separate and the Discharge Valve
Plate (Ref, 405) can be removed. Take the
Discharge Valve Springs (Ref. 404) from
their sockets in the guard.

Discharge Valve Assembly

Clean-all parts thoroughly with a sultable
parts cleaner and lightly coat with clean
compressor oll before proceeding.

There are several patented cleaning agents
on the market which are also sultable, One
of the best and least expensive is mineral
spirits., Aside from having excellent clean-
ing properties, this solvent leaves a thin
coat of oil after evaporating, which pre-
vents corrosion.

Hold the valve guard wlth the spring holes

up and insert the six helical springs.

Place the valve plate over the springs with
the lapped side up so that the lapped surface
of the plate will mate with the lapped
surface of the seat. Position the valve seat
over the valve plate with the lapped seat
down., Squeeze the parts together and insert
the screw. See Figure 20. Place the entire
assembly in the shown position on a workbench
and place a hexagon key wrench in the screw.
Torque the nut in place to the value shown in

Figure 20

V. SUCTION VALVE ASSEMBLY

A, Suotion Valve Disassembly

The Suction Valve Plate (Ref. 412) and Suction
Valve Springs (Ref. 410) are held in place by
the Suction Valve @uard (Ref. 409), whioch is
attached to the cylinder liner assembly by

six .hexagon socket head cap screws {Ref, 408).

See Figures 19, 21, 24 and 25,

To remove the suction valve plate when the
e¢ylinder liner assembly is not in the com~
pressor, loosen and take out the six cap
screws and 1ift off the suction valve guard,
the suction valve plate and the "O" ring
(Ref. 411)., The procedure for removing the
suction valve plate when the c¢ylinder liner
assembly 1s in the compressor is essentially
the same as explained above. Extra care
should be exercised however when taking the
guard off to prevent any of the six suction
valve springs from falling into the suction

chamber.

Table 1. Torque Values - Discharge Valve Assembly

Table 1, letting the hexagon key wrench bear Compressor Items 402 & 407 Sizes | Torque Value
against the workbench,
& 320 VMC 1/2"-20 75 Ft. Lb.
Be certain that the valve plate doesntt be-
come "pinched" between the valve seat and the 340 vMC 5/8"-11 150 Ft. Lb.
valve ard while tightening. .
gu g né 350 YMC 1/2"-20 75 Ft. Lb.
300 VMC SERIES - SECTION III -4 - 4-90 Replaces 11-8k
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Figure 21
Suction Ualve Assembly

Make sure al) parts are clean and lightly
coated with cleon compressor oil beiore
proceeding. To reassemble place the d,
with sprﬁ pockets up, on a fiat sur ce.
On 320 Low Suction 350ES WL
Coapressors the springs are inserted into

the spring pockets care should be Figure 23

taken to prevent the spri s from droppmg

out. On High Suction Compressors The Valve Sprmguls then secured in the guard
the Suction Valve Springs are toperod. the by pushm? isting with the tip of a

large end is inserted into the sgrmg pocket hen ploce the suction vulw plote,
of the Suction Guard and the smal) end goes lapped side up, on of the springs. The
towards the Suction Valve. vatve plate shuuld oto freely, without

binding. See figur o

This is so that when the liner is inverted and
placed on the guard, the lapped surfoce of the
me will mate with the la seat of the liner.
ri the liner ond place it on the guard. Now,
pinching the two g:'ts together, invert the entire
Finer ussoubiy e 23. Tighten the six
capscraeus and washers, the copscrews are secured
with Loctite 242 threod |oc\or ond tightened to
ft. ibs., making sure the suction vaive plate
is not pinched within the assembly. Place the
"0" ring in its groove.

To replace the suction vaive plate when the
anar liner is in the machine, assamble
suction valve guard ond suction valve
ssrv s as ex loined above and position the
d. Then, holding the
usse-bty us shom in Fl?ur . place it
on the liner and install the six capscrews
and washers, the crews ore secured uith
Loctite 242 thread locker and tightened to
Y ft. tbs. Again, the valve plote should be
checked to make sure it is not “pinched”.

@1993 Uitter Manufocturing Corporation

Figure 22
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Figure 24

UI. PREPARATION FOR INTERNAL SERVICIMG

A. Removing Hondhole Cover

If the instructions of Part IT of this Scetion
on Preparation of The ssor For Servicing
have been foltouwed corrccun it shoutld be
possible to remove the Handho!

without incident.
and the machine out, discomnect, ond pull
the fuses as instructed. If desiced, the oit
con be drained, but it is not necessary.

Loosen the Handhole Cover Capscrews (Ref. 110)
holding the cover in ploce ond remove ofl ex-
cept one on the bottom and one on the top. If
the gasket sticks to the cover ond frome, hold

the cover tighttly in Elnce ond jor it loose
with a (eod . must taken vhile
loosening the cover to see that neither of

the mati wfmsmhrudordmged -
venti zgtigm fit on reassembly. After m

cover is toose, support it and remove the
remaining two copscrews. Lift the cover off
ond lay it to one side.
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VII.

« Cover (Ref. 108)
If not, refer to that section

B. Repiocing Hondhole Cover

Before the hondhote cover is reploced on
the mochine, inspect the gasketed surfoces
for burrs, dirt, gasket material or other
foraign material.” The surface must be
thoroughty clean so that a tight seal will
be assured.

Toke a new hondhale cover gasket (Ref. 103)
ond coat it lightty with grease or oil,
Place capscreus t h one hole on the top
ond bottom of the cover and slip the gasket
over thom. Put the cover in place against
the cronkcase opening, ond turn the cnx;
screws in to support the cover. Put t
remaining capscrews into plece and drow
tham up.” In drawing these up, do not pull
them up one at a time. Tighten eoch one

a little at a time,.afternating on opposite
copscrevws. Eoch of the copscrews should
be drawn up evenly to assure a tight
{oint. Go around the cover a minisum of
hree times for even tightness.

CYLINDER LINER ASSEMBLY

A. Cylinder Liner Disassewbly

To compietely remove o piston, connecti
cod or cylirécr tinar Fgoa a 300 Series’ac
Compressor, it is essential that the cylinder
head, safety heod springs, discharge vaive
assembly ond handhole cover all be removed.
Refer to Parts III, TV, AND UI of this sec-
tion for instructions.

The alimr Liner (Raf. 413) Piston (Ref.
S12-516) and Connecting Rod (Ref. 517-522)
should be removed from the mchimLmetm,
as a unit. Loosen and remove the Nut
and Plain Nt (Ref. S17 ond SI8) ond washers
Ref. S19) on the cormecting rod. It s?guld
than be possible to pull the rod o

hond . Igomt, tlgutopping uitﬁ brus:y
or babbitt bar 15 permissible.

Loosen tuo of the screus holdir? the suction
vaive to the tiner about four or five
turns.  Uith two screwdrivers, pry the (iner
out using the betuween the screws and

the liner to (ift with as shoun in Figure 25.

Once the “0" ring has cleared the frome, the
tiner, piston ond rod con be token from the
wachine by hond, as a unit. See Fi 26.
Tre Cytinder Liner Seat Ring (Ref. 913) con
now be tifted out and the Connecting Rod
Boits (Ref. S20) con be pushed out of the rod.
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Figure 26

VIII. PISTON AND CONNECTING ROD ASSEMBLY

A, Piston and Connecting Rod Disassembly .

The piston and connecting rod should be
removed from the compressor with the cy-
linder liner assembly. Refer to Part VII
of this section for the proper procedure.

Once the liner has been taken out of the

machine and placed on a sultable working

area the piston and connecting rod can be
pulled out from the bottom of the liner,

See Figure 27.

Figure 25
It is a good practice to replace the rod
. cap at this time to avoid possible mixing
CAUTION: of parts. The rods and caps of all 300
Series VMC Compressors are match-marked to
When handling the liner with piston and rod ald in reassembly, but it is best to keep
inside, do not let the plston rise to the the parts togethexr as much as possible.
top of the liner or the upper compression
ring of the piston will "cateh" in the groove To separate the rod from the piston, the
between the liner and suction valve guard. Piston Pln (Ref. 515) must be removed.
This would be harmful to the ring and would This is accomplished by removing the two
necessitate removal of the suctlon valve guard. Piston Pin Snap Rings {(Ref. 514} from the
pin hole on each side of the piston with a
B. Cylinder Liner Assembly pair of pliers and sliding the pin out.
: Sliding the pin out can sometimes be accom-
{See Part VIII of this Section) plished with "thumb pressure”, but a brass
rod and hammer may be used. If the Rings
{Ref. 512 and 513) are to be removed, the
easiest way 1s to wrap pieces of shim
stock around the piston and carefully
work the rings out of their grooves onto
them. See Figure 28, They can then be
worked down over the pilston. Caution
must be exercised to prevent breaking the
rings.
8-73
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Figure 27

B. Piston and Connecting Rod Assembly

If inspecticn shows that the rod bLearing sur-

faces are worn, it i1s necessary tc replace

the bearing insert. Before assembling bear-
ing inserts by pressing into place, check to

see that the notch in the rod is clear.

Caution: The bearing inserts should never be
spread open by hand or any other means to pro-

v.de for a tighter fit In the rod. IIf the

bearing insert does not fit properly in the
rod and falls out during the assembly, cither
the bearing insert or the rod Lls Incorrectly

made. Use 8 bearing insert that flits.
When installlng the bearing insert in the

connecting rod make certaln there 1s no ol
on the connecting rod or the back slde of

300 VMC SERIES - SECTION III

1
the

-8 -

Figure 28

bearlng insert. After the bearing inserts have
been Inserted into the rod and the rod eap,
these parts can then be lightly coated with
oil just prior to inserting the parts into the
compressor., With this procedure, there will
be no possibility of forming an insulating
layer on the back side of the bearing insert.
Such a layer would prevent a proper removal

of heat that normally flows through the bear-
ing and into the rod. Also, by lightly oiling
Just prior to inserting the parts into the
compressor, there is less danger of dust and
other dirt particles getting onto the bearing
surfaces.

The piston and piston pin should also be check-
ed for wear. If the pin is loose in the piston,
both parts should be replaced. The pins are
matched to the piston and are not interchange-
able. Also, lt is best to replace rings in
sets. That is, do not use old and new rings

on the same plston.

The 300 Series VMC Compressor has three rings
per plston -~ two compression rings and one oil
ring. When replacing the rings check the
grooves to make sure that they are clean.
Particular attention should be paid to the
grooves for the oil ring so that the slots in
the oll ring grooves are claer. The easiust

Wway to replace the rings on a piston is to wrap
pleces of shlm stock around the piston and slide
the ring over them. Care should be taken when
sliding the rings onto the shim stock not to
force them The rings are brittle -and may snap.
A tool is also available to ald in the installa-
tion of rings and should be used 1f available.

8-73
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The two compression rings are chamferred on
one side on the inner edge, When installed,
the chamfer should be up, as shown in Figure
29, This chamfer allows the ring to flex on
the down stroke, soraping the walls, giving a
tighter seal and controlling oil loss, The
oil ring can be put in either side up. Rotate
the end gaps on each ring so that they are on
oppogite sides of the piston,

Invert the liner and put it on a bench
or table, Lightly coat the inside sur-
face of the liner, the outside surface
of the piston and rings, and the bear—
ing surface of the rod and rod cap with
clean compressor oil, Place a ring
compressor around the piston and tighten
to draw the rings into their grooves,
See Figure 30,

INSTALL COMPRESSION
RINGS WITH CHAMFER FACING

TOWARD T0P OF PISTMA\
-

\ \ A COMPRESSIUN

RINGS

\ OIL RING

et PISTON

Figure 29

The piston pin should not slip easily into
its hole, but it must not be driven in either,
Light tapping with a block of wood and a
hammer is permissible when putting the piston
pin in place, Be sure the hole in the rod

is aligned with the holes in the piston so
the pin can slip through.- When the pin is in
place, install the two loock rings, one at
each end of the piston pin.

If the original rods have failed requiring
their replacement, check the crankshaft
bearing surface, If there are any slight
imperfections due to the rod failure, remove
by polishing with fine oroous cloth. Then
olean the bearing surface with cleaner and
lightly coat with clean compressor oil.

Clean all parts with a suitable cleaner be-
fore proceeding,

Figure 30

Position the piston with »ing compressor
over the liner and tap the piston down un=
til the rings are inside the liner, See
Figure 31,

Do not push the piston all the way down
into the liner or the upper compression
ring will "oatch" in the groove at the
top of the liner, .

Replace the two connecting rod bolts on

the rod, making sure that the beveled part
on the head of the bolt bears against the
beveled portion of the rod, Insert the

liner seat ring and lightly coat it, and

the portions of the frame where the liner
fits, with clean compressor oil, Hold the
liner with piston, rod .and bolts as shown
in Figure 32, and place 'in the compressor
as a unit, making sure the match number on
the rod is facing the handhole side of the

OETGSSOI‘.

8-73
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Pigure 31

The liner may have to be tapped into position,
but care should be taken when doing this to
see that the rod is free and not bearing
agalnst the cranksharft.

Reach inside the machine and pull the connect-
ing rod down untll it seats ont the shaft,
being careful not to let the connecting rod
bolts hit the shaft.

Place the rod cap (with the insert bearings in
place) over the bolts with the match numbers
on the cap als¢o facing the handhole side of
the compressor. The cap match number should
line up with the match number on the rod if
the rod was correctly positioned.

300 VMC SERIES - SECTION III

Figure 32

All 300 Series VMC connecting rod bolts are
secured with one washer, one plain steel nut and
one spring steel locknut (commonly referred

to as a "Palnut"). The plain nut!s tightening
torque is 18 to 21 ft. 1bs.

After a plain nut has been placed on a rod bolt
and torqued to the specified value, turn a
“palnut" onto the rod bolt with the open end of
the hexagon pointing away from the plain nut.
(Caution - open end of "Palnut" MUST point away
from plain nut). The "Palnut” should be turned
until mating parts are pulled together and act-
ual tightening Jjust begins. Final tightening
and locking is then achieved by giving the
Ypalnut" an additional 1/3 to 1./2 (maximum)
turn. Although the plain steel nuts may be re-
used, new, unused "Palnuts must be used each
time the connecting rods are reassembled to

the crankshaft. If used "Palnuts" are install-
ed their locking feature is lost and a loose
connecting rod may result. After each rod is
installed, rotate the crankshaft by hand to

make sure that everything is free and that

there is no binding of the rotating parts.

NOTE: A shallow tool socket (Vilter Part Num-
ber 2040A) having a 3/8" square drive for use
in this assembly operation, is available. This
tool allows the "Palnuts" to be gripped and
tightened more conveniently.

10

The cylinder liner assembly must be removed

from the machine and the suction valve assem-
bly, piston, and connecting rod removed from

it before the Lift Ring Assembly can be taken of
Refer to Parts V, VII and VIII of this
section for the proper procedures.

8-73
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Figure 34

To reassemble the 1ift ring components of a
non-unloading cylinder, invert the liner and
place on a bench. Replace the ring retainer,
Invert the 1ift ring with holes so that the
gmaller inside diameter is up. Hold the
1ift ring with holes in place against the
ring retainer and drive the roll pins in,
being careful not to drive them against the
Figure 33 liner,

X. CRANKCASE OIL SCREEN ASSEMBLY

To remove the Lift Ring (Ref. 416) hold the

liner horizontally, forcing Lift Ring back A, Crankcase Oil Screen Disagsembly

against the springs. Work the Lift Ring Retainer

(Ref. 417) from its groove with a screwdriver To remove the Crankcase Oil Secreen (Ref. 111)

while holding the 1ift ring back. See Figure 33. for cleaning or replacement, the handhole

Once the retainer is out of its groove, slide it cover must first be removed. Refer to Part

off the liner. The 1ift ring, 1ift pins (Ref. VI of this section for the proper method,

415) and Unloader Ring Springs (Ref. 414) can When this has been accomplished, remove the

then be removed, Crankcase 0il Screen Hold Dowm Spring (Ref.
\ 112) by snapping it out of the holes in the

300 Series VMC Compressors with single cylinder crankcase ribs. Pull the screen from the

unloading will have a slightly different 1ift 0il connecting pipe and remove. To clean

ring arrangement on one liner. A cylinder with the screen most effectively, wash it in

this liner does not unload and will not have 1ift mineral spirits and blow clean with an air

pins or springs. The 1ift ring is inverted and hose.

held firmly in place by roll pins. To disassemble

this type, pull the Roll Pins (Ref. 418) from the B. Crankcase 0il Screen Assembly

Lift Ring with holes {(Ref. Y416) and remove the

1ift ring and ring retainer. Position the screen on the connecting pipe

inside the compressor.
Lift Ring Assembly

With the liner inverted, place the 1ift pins
with the springs around them in their holes.
Place the 1ift ring on the pins with the inside
shoulder towards the retainer so that the small
edge will catch on the ring retainer when it is
in place. Holding the 1ift ring back against the
pinsg, slide the ring retainer over the liner into
its groove. See Figure 34.
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COUPLING

A, Coupling Removal

Remove the bolts extending through the Flex—
ible Coupling (Part VIII of section I) and

laminated discs and note the arrangement of
bolts, washers and nuts as they must be re-
placed in the same order. Tie a string or

wire through one bolt hole of each laminated
ring to retain the dial position of individ-
ual discs. Remove the flanges by light tap-

ping with a lead hammer, or in stubborn
cases, by heating the flanges.

B. Coupling Replacement

Inspect both driving and driven shafts and
flange bores, making sure they are free of
burrs. Mount the flanges on the shafts by
1ight tapping with a lead hammer. If light
tapping does not work, heat the flanges in
hot water or o0il and quickly position on

the shafts. Make sure the distance between
flanges is equal to the distance showm, for
particular type, in Part VIII of section I.
Reassemble the coupling and check for proper
alignment as outlined in Part VIII of section
I.

XIT. SHAFT SFEAL ASSEMBLY

STYLE "C"

»

*e

NOTE:

300 VMC SERIES - SECTION III

Figure 35
Spring Holder 5. Carbon Ring
Spring 6. Floating Seal Seat
Neoprene Bellows 7. Seal Ring
Retainer 8, Shaft Seal Cover

On style "C" seal, carbon ring
raised face that must seat against the
negprene bellows (;) , and a large raised face

that must seat against the floating seal
seat @ .

has a small

On style "R" seal, carbon ring (:) hag a flat
face that must seat against neoprene bellows

and a raised face that must seat
against the floating seal seat (:) .

Style "C" shaft seals and style "R"” shaft
seals are interchangable as camplete assem-
blies only.

A. Shaft Seal Disassembly

Before the Shaft Seal (Ref. 208) Figure 35
can be removed, it is necessary to remove the
compressor half of the coupling as outlined
in Section III-XI. Once it is off, loosen
and remove all but two of the Shaft Seal
Cover Cap Screws fRef. 211) holding the
Shaft Seal Cover (Ref. 210) to the Front
Bearing Housing {Ref. 205). The two remain-
ing capscrews should be diametrically opposite.
Slowly and evenly back out the two remaining
capscrews. The cover should follow as the
screws are loosened due to the force of the
spring in the seal., If it does mot follow,
tap around its edge until the gasket seal is
broken., It is very important that the cover
be removed evenly so that the seal is not
distorted or the carbon washer broken., With
the cover removed, the seal assembly can be
withdrawn., The "O" ring and floating seat
will come out with the cover and in some
instances, the carbon washer will adhere to
the floating seat and come out also. Be ex~
tremely careful not to break the carbon
washer as it cracks very easily., Withdraw
the bellows assembly from the shaft, making
certain that the sharp edge of the keyway
does not cut the neoprene bellows. After
the seal has been removed, clean out the
chamber with mineral spirits or any other
suitable parts cleaner, Clean the com
pressor shaft also, and pay particular
attention to see that there are no scratches
or foreign particles on the surface. After
cleaning, coat the surfaces with compressor
0il so that they won't rust.

B, Shaft Seal Assembly

While it is possible to replace components

of the seal, it is not recommended that this
be done. If a machine is torn down to be
serviced, the entire seal should be replaced,
If it is necessary to replace either the
carbon washer or the floating seat, replace
both at the same time. The neoprene "0" ring
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and neoprene bellows should also be replaced
each time the seal is removed,

Before the seal is replaced, inspect all
the o0il holes on the crankshaft to make
sure they are not plugged and clean the
surface of the floating seat with a soft
lintless cloth, Coat the entire seat with
clean compressor oil, After the sealing
surface of the seat has been cleaned, care
must be taken not to touch it with the
fingers, Clean the Shaft Seal Cover and
place the floating seat in its recess in
the cover, taking care not to damage the
"O" ring as the seat is inserted and making
certain that the polished side of the float=-

ing seat mates with the carbon washer., Both

300 VMC SERIES ~ SECTION IIX

the seat and the recess should be oiled for
eagsier fitting when doing this. Check to
see that all surfaces are clean and free
from any foreign material,

Place the spring holder and spring in
position on the shaft. Place the neoprene
bellows and retainer on the shaft and slide
on as far ag the retainer will go., Extra
care should be taken when doing this not to
cut the bellows on the edges of the keyway,
Coat the bellows assembly and the shaft
liberally with oil, Clean the carbon geal
ring thoroughly with suitable cleaner and
inspect it for wear, cracks or dirt,

Once the sealing surface is clean, do not
touch it with fingers., Coat the sealing
surface of the carbon ring lightly with

clean campressor oil and place it in position

on the shaft with its notches aligned with

Figure 36

the notches in the retainer.

In order to properly position the seal,
place the ghaft geal cover without a
gasket over the shaft and insert two

cap screws, one on each side, (See Figure
36). Be careful to hold the cover firmly
in place while installing and tightening
the two cap screws, If the cover is
allowed to back out, there is a possi-
bility that when the carbon ring is
pushed back in, misalignment of the
carbon ring along with possible breakage
may occur., After tightening the two

cap screws, walt 30 minutes for the
neoprene bellows to adhere to the shaft,

Remove the shaft seal cover, If the
carbon ring adheres to the floating seat
and comes out with the shaft seal cover,
carefully remove the carbon ring and
reinstall the seal retainer. Lightly
coat a new shaft seal cover gasket (Ref,
209) with oil and place it in position
on the cover. Reinsgtall the cover,
using the same care to firmly hold the
cover in place while installing all of
the cover cap screws,

After the cap screws have been installed,
tighten them up evenly so that the cover
is pulled squarely against the machine,
Go around the bolts at least three times
to make sure the cover is drawn up tight—
ly and evenly., The final torque should
be 20 to 22 ft. 1bs.

XITT, OIL PUMP ASSEMBLY

. =13~

A, 0il Pump Disassembly

To remove the 0il Pump Assembly (Ref.
322), prepare the compressor for inter—
nal servicing as outlined in Part VI of
this section. Loosen and remove the
four 0il Pump Cap Screws (Ref. 324)
holding the pump to the bearing housing.
Gently rock the pump up and down to
break the gasket seal and remove the
pump.

B, 0il Pump Assembly

Inspect the gasket surfaces of the bear—
ing housing and oil pump, making sure
they are clean and free of dirt and

burrs. Lightly oil a new 0il Pump Gasket
(Ref. 323) and position it on the pump
making certain that no part of the pump
inlet and outlet is covered by the gasket.
Place two cap screws through mounting
holes in the pump and through the gasket.
Position the pump on the housing and
tighten in place using all four cap scres,
making sure that the pump is not put in
upside down and that the drive key is
properly positioned on the shaft., The
"S" sghould be to the left when the pump
is properly positioned.
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XIV. CRANKSHAFT ASSEMBLY

A. Introduction

The crankshaft (Ref. 201) of the 300 Series
VMC Compressor can be removed from either
end of the machine. However, it is recom
mended that 1t always be removed from the
suction end. The motor will not have to be
moved if the shaft is withdrawn from the
suction end and there 1s more room to work
at the suction end.

B. Removing The Crankshaft

To remove the crankshaft from the suction
end, first remove the oil pump as outlined
in Part XIII of this section. Also remove
all pistons and connecting rods according
to Part VII of this section and the shaft
seal according to Part XII of this section.

Loosen and remove all the Rear Bearing Hous-
ing Cap Screws (Ref. 325) holding the Rear
Bearing Housing (Ref. 301) to the frame. B :
Place two of the cap screws in the jack Figure 37
screw holes at the top and bottom of the

housing. Turn these down until the gasket

seal 1s broken,

If the rear bearing (Ref. 204) is not frozen
to the shaft, continue to back the rear bear-
ing housing from the frame keeping the shaft
in place., When the rear hearing housing 1is
free, slide it off the shaft. The shaft will
then be supported by the Front End Bearing
(Ref. 204) only, which is permissible with-
out damage to the bearing. With one hand in
the handhole on the center of the crankshaft
and one hand outside on the end of 1t, slowly
draw the crankshaft out of the front or seal
end bearing. See PFig. 37.

When the shaft is free, balance the counter-
welght portion of it on the pump end or rear
bearing housing surface of the compressor.
Remove the shaft from the pump end of the
compressor, now using both hands at the out-
side. JSee Fig. 38.

Figure 38
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The Thrust Washer (Ref. 202) and Rear Bearing
Housing Shims (Ref. 203) can now be removed by
1ifting them froam their recess in the rear
housing,

If the pump end bearing 1s frozen to the crank-
shaft, draw the rear bearing housing from the
frame as explained above, letting the shaft
follow. Before the housing ls completely free,
however, be certain that the shaft is support-
ed inside the machine so that undue stress is
not imposed on the seal end bearing when the
front housing ls completely free. Remove the
crankshaft, with housing attached, as explain-
ed above.

If the front bearing is frozen to the shaft, a
wheel=puller can be used or the shaft may be
withdrawn from the seal end of the machine in
essentially the same manner as explained above,

C. Bearing Removal

The main bearings of the 300 VMC Series Com-
pressor are pressed into the front and rear
housings at the factory. If lnspection re-
veals that either the front bearing or the
rear bearing are badly worn and need replace-
ment they may be replaced only 1f adequate
facilities exist to remove the bearing and
press-fit the new bearing into the housing
without damaging the bearing housing or the
bearing

The rear or pump end bearing houslng is re-
moved In conjunction with removlng the crank-
shaft as explained above. Once the shaft has
been removed, the front end housing can be
taken off. Loosen and remove the elight Front
Bearing Housing Capscrews {ief. 207) holding
the front housing to the frame and insert two
of them In the Jjack screw holes at the top and
bottom of the housing. Pull the housing from
the frame by turning the Jjack screws until the
gasket seal 1s broken, whlle supporting the
houslng at the bottom.

Pull the houslng from the compressor and re-
move the Thrust Washer (Rof. 202) by lifting
it from the housing.

500 VMC SERIES - SECTION III .15 =

D. Crankshaft Replacement

The general procedure for installing a oranke
shaft is to {a) install the front or seal end
bearing, (b) insert the crankshaft, and (c)
check shaft end=play clearance and install
rear or pump end bearing,

+ o Install Front Bearing

Inspect the gasket surfaces of both the

front housing and the compressor frame,
making certain that they are clean and free
of burrss Lightly coat a new Bearing Housing
Gasket (Ref. 206) with grease or compressor
0il and place it on the housing. Imsert two
capscrews in the housing and insert the
housing in the frame. It may be necessary,
when replacing the housing, to tap it in
with a lead hammer,

Replace the remaining capscrews and tighten
all of them gvenly, going around the housing
at least three times, The final torque
should be 50 to 60 ft, lbs, Insert a thrust
washer in the housing from inside the machine
so that the smooth side of the washer with

€ 51X oil grooves wi ace the shoulder
of the shaft and coat 1ts surface with clean
compressor oil, Also coat the bearing sure
face with oil,

« Jo Insert Crankshaft

After the seal or front emd bearing has been
replaced, according to instructions above,
the crankshaft may be installed, Iubricate
all bearing surfaces of the crankshaft,

Place the crankshaft partially in the machine
with the counterweight resting on the comw
pressor frame,

With one hand supporting the shaft through
the handhole and one hand on the end of the
shaft, guide the seal end of the shaft into
the seal end bearing.
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Be very careful when deing this, not to hit the washer and measure the distance between the

bearing with the end of the shaft causing shoulder of the shaft and the pump end thrust

scratches or raising burrs on the soft bearing washer, The measurement should be the same in

surface, both cases and should be taken around the cirw
cumference of the shaft to account for any irregw

Push the shaft all the way into the bearings, ularities on the thrust washers.

so that the shoulder of the shaft is against

the thrust washer, allowing it %o be supported The clearance should be .010" to .020" for all

by the seal end bearing only. No blocking or

€ models of the VMC Series 300 compressors. This
support is necessary,

clearance may be adjusted by varying the number
. L . and thickness of the shims in the rear housing.
3. Adjusting Shaft Fnd-Play and Installing Rear If the clearance is greater than .020", incregse
Bearing. the thickness of the shims and if the clearance
is less than ,010", decrease the thlckness of the
shims. Of course the crankshaft must be removed
and replaced, as explained above, for each ad-
Justment.

If the main bearings, crankshaft, and thrust
washers have not been replaced, the Rear Bear-
ing Housing Shims (Ref, 203) originally on the
machine should still be adequate to provide the
proper end clearance but should still be checke
ed as explained bhelow, Hewever, if any re-
placements of the above parts has been made, a
new ad justment is probably necessary.

After the proper number and thickness of shims

has been determined, tighten the remaining cap-
screws in the rear bearing housing, evenly, go-
ing around the housing at least three times for

. . s even tightness,
The shims used in this procedure are .0l0" and L EE

«015" thick, They fit into a recess in the
rear bearing housing. Clean this recess thorw
oughly with a suitable cleaner, Take three
clean, ,015" shims and place them in the rear
bearing housing., Place a thrust washer in
place over them so that the smooth side of the
washer with the six oil grooves will face the
shaft. 'Grease or oil each of the four pieces
lightly so they will adhere to each other and
keep their place in the housing, Coat the
bearing with clean compressor oil, Carefully
position the housing over the shaft and into
the compressor frame, tapping lightly with a
babbitt bar if necessary. Insert two capscrews
on opposite sides of the housing and tighten
them down, evenly, so that the housing is drawn
tightly against the frame.

Crankshaft end play adjustment and measurement
must be made with no connecting rods attached
and with the seal removed, When these condiw-
tions are met, push the shaft against the pump
end thrust washer and measure the distance be-
tween the shoulder of the shaft and the seal
end thrust washer with a feeler gauge. Then
push the shaft against the seal end thrust

Figure 39
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X, _CAPACITY REDUCTION MECHANISH

A. Copacity Reduction Mechonism Disassembiy

Before the Capacity Reduction Mechanism Assew-
bly (Ref. 501-511) shown_in Figure 39 con be
removed, refer to Parts II, II1, IV, UI ong
VII of this section for properiy removing
parts which must first be token out.

Reach inside the machine, loosen the fittings
which connects the internal capacity connect-
ions to the Capacity Reduction Mechonism ond
puil the connection free. Remove the elbow
ond vasher from the pipe nip&e. Next with
a smai! pipe wrench remove the pipe nippie
from the Capacity Reduction Mechonism. The

] ity reduction mechonisa can now be
tifted out of the compressor.

To further disassemble this mechanisw, a
bench vise of C-clamps are essential. Uith
the aid of o vise, preferabl ze the

y S

Yoke Guide (Ref. &13) ond Yoks (Ref. 506) to-
gether until the Rolts Pins {Ref. SOM) con be
driven out, see Figure 40.

Removing Roti Pins
Figure 40

300 WC SECTION IIX
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Hith a brass rod ond hommer drive the roll
pins out of the arm pins. Lift the Yoke Arms
{Ref. 505) out wnd release the vise slowly, -
dissipating the energy of the springs. Remove
the mechonism from the vise and 1ift the yoke
off. The Yoke Springs (Ref. 507) can now be
taken from the guide posts and the Piston
Assembly (Ref. ond 509) con be pulied out.
The Piston Rings (Ref. 508) can be snapped out
by hond if necessory.

Capacity Reduction Mechonism Assembly

Cieon ati ts thoroughly with a suitobie
cleoner before proceﬂdm%. Replace the piston
rings by sliding them into their groove on the
piston,” if th:oziston i5 equipped with cast iron
piston rings e_sure_the ring gaps are_opposite
each other on the piston. Loat the piston ond
piston cylinder lightly with cleon compressor
oil. Replace the piston in the cylinder by
tipping the piston slightly on one side, catch-
ing the rings in the cylinder, ond radual ly
working them in towards the opposite side, see
Figure 4l.

Replace tha four yoke springs ond position tha
yo:e over the eﬁ pos:s,‘?v_igg_th:omised
portions up. iding the ossembly together,
ploce it in a vise ond squeeze the yoke ond
ke guide towards aach other, exposing the
Zgll gi‘n toies. Replace the you:Ponrnsmby
holding them in place and driving the roil
pins in with a brass rod ond howmer. Rewove
the machonism from the vise ond place it in
the compressor. Tizzten the 178" nipple into
face from inside the machine, replace the
1d down spring, ond tighten the bushing ond
Insert the connect-
fitting ond tighten.

fitting onto the nipple.
ing tine back into t

Replacing Piston
epFigul:g 41
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XVL. SAFETY VALVE

A. Safety Valve Removal

Remove the Discharge Valve (Ref. 121) from
the machine, The Safety Valve (Ref. 124)
is located directly behind it, With a 1=
3/4a" socket wrench and extension, loosen
and remove the safety valve from the come
pressor.

B. Safety Valve Setting

The valve is set to a relief differential
pressure of 300 pounds. This valve sete
ting is made at the factory and should not
be ad justed in the field,

Co Safety Valve Replacement

Clean the safety valve with a suitable
parts cleaner and put thread sealing comw
pound on the first few threads of the valve.
With a socket wrench and extension tighten
the valve into place., Replace the comw
pressor discharge valve,

XVIT, OIL RELIEF VALVE

0il relief is provided via a spring loaded
ball which rests in a machined seat in the
bearing housing.

The 01l relief mechanism in early model 320
VMC compressors was non~adjustable, Later
models (represented by serial numbers 1368
thru 1825), featured an ad justable oil re~
lief in which pressure on the spring loaded
ball could be regulated via an adjustable set
screw,

320 VMC compressors with serial number above
1825, feature an adjustable oil relief valve
congisting of a valve body, valve body gasket,
ad justable stem, packing set, stop rings,
valve gland, and a valve cap with gasket,
Note: Adjustable types are interchangeable,
but the early non-ad justable type is not in-
terchangeable.

A, Adjustment

Remove o0il relief valve cap (Ref. 314) and
its gasket (Ref. 313). Oil pressure is in~
creaged by turning the valve stem (Ref, 308)
clockwise and decreased by turning the stem
counter—clockwise. An integral valve stem
collar prevents the stem from being turned
out too far,

To provide quick response of the compressor
unloader mechanism, it is recommended that
the oil relief valve be set to maintain 40
psi net oil pressure, Net oil pressure should
be held between 35 psi and 50 psi,

Note: . Net oil pressure is calculated by sub-
tracting the compressor suction pressure from
the oil pressure gauge reading while the com-
pressor is running.

300 VMC SERIES - SECTION IIX

B. Disassembly

Remove the whole valve assembly (Ref, 307)

from the bearing housing, using a 1~1/8" wrenoch.
Lift the oil relief spring (Ref. 305) and the
steel ball (Ref, 304) out with a magnet, To
disassemble the valve:

1. Remave the valve cap (Ref, 314) and its gas=-
ket (Ref, 313),- Also remove the large ex~
ternal gasket (Ref. 306) from the lower part
of the valve body (Ref. 309).

2. Completely remove the valve stem (Ref, 308)
from the body.

3. Unsorew the valve gland {Ref. 312) from the
upper end of the valve body, Remove the
four teflon packing rings §Ref. 311) and two
steel stop rings (Ref, 310),

After the valve has been disassembled, inspect
all parts of the oil relief mechanism, paying
particular attention to the gaskets. Replace
worn parts with new ones where necessary, Be-
fore reassembling the oil relief mechanism, be
sure to clean all parts with a suitable re-
frigeration cleaner,

C. Assembly

First, make sure that the oil passage ways in
the rear bearing housing are clear, Then pro=
ceed to reassemble the oil relief mechanism as
follows:

le Drop the steel ball into the oil relief hole
in the bearing housing,

2. Reassemble the 0il relief valve as followst
a) Insert the valve stem into the valve body,
turning the stem until the integral stem
collar butts loosely against the valve

body.

b) Assemble the packing set, stop rings, and
threaded valve gland on the valve stem in
the following sequence: ’
1. Steel stop ring,

2, Solid teflon male adapter ring (flat
side down). . v

3« Three cupped teflon packing rings
{cupped side down),

44 Steel stop ringe

54 Threaded valve gland (wrench flats
u .

c) Press the packing and stop rings into the
valve body, Then tighten the valve gland,

d) Place the oil relief spring over the valve
gtem, slip on a new valve body gasket, and
apply teflon tape to the extermal threads
on. the lower part of the valve body.

e) Place the valve in the oil relief hole in
the bearing housing and tighten with a
1-1/8" wrench,

£) Before starting the compressor, it would
be well to turn the valve stem in (clock=
wise) to ensure positive oil. pressure.

g) After desired net oil pressure is attain—
ed, seat the valve cap gasket in the valve
cap and screw the cap onto the top of the
valve body to protect the assembly,
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C. Assembly (Contirued)

a)

Insert the valve stem into the vaive body,
turning the stem until the integral stem
collar butts focosely aguinst the valve
body .

2A. On Compressors above the following Serial

Numbers 320 WL S/N 5797, 340 WEC'S/N 12162,
350E5 UNC S/N 30522, the follouwing assembly
procedure should be used;

b) Assemble the packing set, stop rings, and
threaded vulvepa;l on the valvengt:a i
the foltlowing sequence: b)

a) Screw valve stem into housing.

Then place one of the packing washers
on valve stem, then place packing on
1. Steel stop ring. stem foliowed by the other packing
washer.
2. Solid tefion male adapter ring (fiat

side down). c) Then insert packing gland and tighten.
3. Tnree cupped teflon pucking rings 3.

Before starting the compressor, it would
{cupped side down).

be well to turn the volve stem in (clockwise)
y. s to ensure positive oil pressure.

. Steel stop ring. .

o T 4. After the oil is warm ond desired net oil

pressure is attained, seat the vaive cop

gasket in the valve cap and screw the cop

onto the top of the valve body to protect

S. Threuded vaive glond (urench fiats up).
c) Press the packing ond stop rings into the

valve body. Then instalt the vaive glond the assembiy.
and tighten.
d)} Stip on a new valve body gasket, ond appily

tefion tape to the external threads on the
tower part of the valve body.

e) Place the valve in the oil relief hole in
the bearing housing and tighten.
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