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tain precautions should be taken prior to re-starting your
tem after completion of a maintenance operation.

the below procedures should be taken prior to re-starring
r system after completion of a maintenance operation.

of the below procedures should be followed if an overhaul
our system was performed.

e of the more bagic repairs do not/require adherence to
of these procedures, however, you should review the below
erial and follow those steps which arewpertinenc.

MOUNTING PUMP & MOTORS

gL greage the spline with non-corrosive grease, then bolt

pump to its flange. Follow the same procedure for moumnt
the motor, first greasing the spline and then bolting the
tor to its mounting flange.

USE GOOD HYDRAULIC PRACTICES

8 interiors of reserveir, connections and fitrings are
fec =lean.

 BEFORE OPERATION

sure all lines and connections are set up according to your
tern layouc,

) BE SURE SYSTEM IS FULL

mpletely fill the reservoir, being sure thar all the fluid goes
ough a mesh or gauze strainer,

) DISCONNECT LOAD

ossible, disconnect the motor so thac the transmission may
started without putting an excessively heavy load on it, Now,
sure the pump control lever is in neutral position,

) STARTING THE INSTALLATION

- Try quick starts and stops; try slow ones,

After the previoug requirements have been met, atart the pow-
er source,

(G) FIRST START

Move your DYNAPOWER pump control lever slowly into the
forward or reverse position. Assuming you do get immediate
motor response, run the system slowly in boch directions for
10 or 15 minutes to bleed all the remaining air from the sya-
tem. If there is no motor outpur, shur off the system and refer
to the Trouble Shooting Chart Section for possible causes, if
motor directicn does not correspond to direction of rotation
degigned for movement of control lever, high pressure lines
must be switched on the pump or mocor. Check control lever
linkage for no binding and complete movement, or stop=to-stop.
Be certain that proper charge pump pressure is artained.

(H) SYSTEM RUN-IN

During the low-speed run-in in both direcrions, noise level of
the pump and motor will decrease steadily as air continues to
bieed’from the system. After about 15 minutes of running, ch-
eck( the fluid leve! in the reservoir. If che bleeding of the sys-
tem“haa’cdused a large drop in the reservoir level, add more
oil to bringsit'up to the point required. Be sure to filter or

-gtrain this added”oil in the manner previously ocutlined.

(1) FULL SCALE RUN-IN

Then, if possible, operare your DYNAPOWER under actual work-
ing conditions. Test (for peak performance under the heaviest
loads you may encounter: check for smoothness of starts and
stops in both directions under jexxreme loads and light loads,
Check for stead-
iness of power flow throughoutsthe entire range of system sp-

_eed, Finally, go over all cornections, checking for possible

leaks and tighten as required., Check the fluid supply in the
reservoir again and refill to proper levei.

Your system is now on full scale operaring status, Remember,
KEEP YOUR SYSTEM ABSOLUTELY CLEAN AT ALL TIMES,
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PRECAUTIONS FOR RE-STARTING SYSTEM




HYDRONIC REMOTE CONTROL INSTALLATION
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& FILLING INSTRUCTIONS

WARNING

Dirt, chips or other foreign material are the enemy of this
Hydronic Remocte Control System. It gets into valves “A" and
"B, cuts piston seals and scores cylinder walls causing the
control to malfuncrion.

Be gure that all rubing and fittings uged:to pipe the system are

absolurely clean and that any container used for the oil 13 clean,

This concrol was both stadic and power tested and operated
perfectly when ic left the factory. It it is properly filled and
hled and che above ingcructions on cleanliness are followed,
it will give crouble free service for many thousands of cycles,

GUARANTEE

This Hydronic Remote Control is gusrante€a for six months

againgt defects in material and workmanship and guarantee is

limited to repair or replacement when the conerol\is recurned

I. DESCRIPTION

The Hydronic Remote Conrrol is a positive remote/positioning
device in which the movement applied to the Master Unibis

duplicated by the Slave Unit at some remote position. Due to
temperature compensation, the relacve position betweenthe
levers of the Master and Slave Units remain in synchronization

even during wide varations of temperature.

compensation for expansion and concraction of the fluid
Wbtained by floating cylinder heads in the Magter Unit. These
.«0ating cylinder heads are connected by racks and pinion so
that they move in and out equally cthus forming equal expansion,
reservoirs om each side of the system. The floating cylinder:
heads are free to move when there i3 no load on the control

but lock immediately when a load is applied. _
I, MOUNTING THE MASTER & SLAVE UNITS

The Units should be rigidly mounted. The Master Unir is de-
signed primarily for tabletop mounting through a hole 1-7/8"
wide by 3-3/4" long. The Master can also be mounted by means
of two holes through the body. Both Master and Slave can be

mounted in any position.

The Unirs should be comnected by two 1/4 inch O.D. tubes of
EXACTLY the same length, The tube ports in the Master Slave,
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to the manufacturer transportation prepaid. [his guarantee is
void if the control is altered, misused or abused with the man-

ufacturer to be the sole judge.

Filler and Bleeder are 7/16-20 threads for SAE straight thread
tube firrings with Q" Ring seals, Be sure tubing and ficrings
are abgolutely clean. The Filler and Bleeder Firung is placed
in the tube connecting to the LOWER connection of the Masgter
Unir. This is the connection farthest away from the handle if
the 'Master is mounted other than vertical (see illustradion),
The Filler and Bleeder Fitting MUST be mounted in the line in
the position shown in the illuscration with gucdon line down and
wich the port marked 'To Master * connected to the lower port
onthe Mastep. It is best to place the Filler and Bleeder Fitting
in the tube 4s close to che Master Unit as possible, preferably
12 inches ord€saibut never more than 36 inches, It should also
be located in such a,manner that che level of the oil in the fil-
ling can is fiever shore than 36 inches below the Master Unit.

1II. FLUID

One quart of Hydroni¢ Remate Control Fluid No. X-232 is.furn-
ished with each Controle X#232 Fluid was developed after ex-
haustive tests and no ocher /0il should be useq at operating tem-
peratures berween -0 degreegand) +200 degree. One quart of
fluid is sufficient for systéms 4p to 30 feet between Master
and Slave. :
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IV. FILLING & BLEEDING WITH S2 SLAVE

1. The entire Hydronic Remote Control gystem can be filled
with oil and bled of air by following the procedure ag shown in
the illustration.

2, Whentheentire system is mounted and all pipe connecrions
aretight the cap should be removed from the connection marked
suction, and the suction line attached. The bleeder tube should
be slipped onto the fitting marked "bleed". Be sure the synchro-
nizing valve "A" in the Master Unit is screwed all the way in-
then loosen it two turns, Do the same with synchronizing valve
'B" in the Slave Unit. Open the bleed valve "C" about THREE
turns and close valve "D" located between bleed valve "C” and
suction in the Filler and Bleeder fitting. "Valve '"D" should not
be forced after bottoming. Valve "A", "BY and 'D" require a
5/32" allen wrench.

3. Now place the suction line and bleeder tube'ina canof CLEAN
oil (see Ill) and start pumping the handle onthe Master Unit
back and forth taking full stroke. It is necessary (o pump quite
rapidly to prime. As sooh as the system is primed_dt will im-

mediatly be felt, then continue to pump the handle of the Master

Unit at a slower rate. Oil will VEry s0oon start coming out of
the bleeder tube as it passes from the Master through the Slave
and back to the Filler and Bleeder fitting, During this process
the slave lever should be moved back and forth slowly through
Its full stroke to quickly remove all air from the slave, At
fi e oil coming out of the bleeder fitting will contain air
£ Master Handle should continue to be pumped and the
5. 2 lever moved until no more air but clear oil comes out
of the bleeder tube. The system is now filled with oil and bled
of air and the next step is to fill expansion reservoirs in the
Master,

4. To fill expansion reservoirs proceed as shown in illustra-
tion, Close valve "C" bur leave vaives "A" and "B" open and
valve 'D" closed as before. Place 5/32" allen wrench in the
screw holding the pointer on the dial of the Master. At this
time the pointer should point to empty and if it does nox, loosen
the screw and move the pointer to empty and again tighten the
screw. Now withthe allen wrench turn the pointer CLOCKWISE
until the pointer points tothe surrounding temperature and con-
tinue pumnping the Master Handle. This will be a very slow
MOLion as you are pumping only enough oil to fill the expansion
reservoirs. If the Master and Slave are more than 10 feet apart
it is not necessary to use the allen wrench to turn the pointer
on dial of Master. Moving handle of Master back and forth
(this wilt be a very short stroke) will move the pointer slowly
without using wrench,

3. CAUTION: Itis very irnportant that the pointer be position-
ed reasonably accurate, otherwise the unit will not operate
satisfactorily through the entire temperature range.

6. As a safety precaution, there are small bleeder holes in
the side of the Master Unit and if the system is overfilled, oil
will leak out of these holes. In this case some oil should be
removed fromthe system by opening valve “C" until the pointer
points to the surrounding temperature,

7‘ Hydronic Remote Control should now be completely
fi nd bled. Remove the bleeder tube from valve "C", Open

valve 'D" five turns. CAUTION do not atremnpt to open valve
"D" past this point or remove as threads have beeb peened to
prevent this, Remove the suction tube and recap the fitting
TIGHTLY.

8, With valves "A" and 'B" still open, it is poasible to move
both the Master and Slave levers into any required relation to
each other. Then close valves "A" and "B" TIGHTLY and the
controls should be ready for operation with the Master and
Slave levers remaining in the relation in which they were get

regardless of time or temperature changes,

9. The relation of the Master handle and the Slave lever can
be changed by opening either the valve "A" or valve "B". When
changing this relation at the Master Unit, valve A" should be
opened SIX turns, Both valves "A" and '"B" must be closed
TIGHTLY in order for the control to operate correctly under
load, .

10, If sponginess is evident between the Master and Slave Units
fr indicates there is still air in the system. This is because it
is sometimes difficulc to get all air out of the Slave when it is
mounted in certain positions. This can be:remedied by re-
peating the filling and bleeding procedure and moving the lever
of the Slave back and forth slowly through its full stroke while
pumping,oil through the system with the Master.

VA SUPPLIMENTAL INFORMATION

1. All Hydronic Remote Controls are filled and operated 1005
cycles to t¢sefor, operation and leakage before shipment, L.
they do not"Operate correctly when installed it is becayse they
are not properly piped and filled or because there is dirt or
chips in seat of valves A & B, Therefore, when installing, use
greatcare to insure that there is no dirt or chips in the tubing
or fittings, If the Master and Slave creep in relation to each
other it is because ofudirty®rchips in seat of valve A or B,
Do not attempt to stop creep by tightening valve A & B tighter
than normal. Alternately opengvalve A & B and flush dirt out
by moving lever of Master, This will generally eliminate trou-
ble unless the valve seat has béen matred by the chip.

2, Always use take-off hole in Sfave lever nearest the shaft
that will give stroke desired, This will keep the load on the
control to a minimum which will, in turn, give greater sen-
sitivity and longer life,

3. In the first 24 hours after the Remote Control has been
filled, the pointer on the Master Unit will drop five to ten de-
grees, This is caused by setting of the seals and obsorprion
of fluid into them. To compensate for this, it is advisable to
set pointer five to ten degrees above surrounding temperature
when fllling unirt,

4. If it 18 necessary to use Flexible Hose in the lines between
the Master and Slave, use only all metal hose such as Titeflex
or Pennflex, Synthetic rubber lined hose or nylon tubing ab-
sorbs considerable quantity of fluid causing the Control to be-
come empty even though there are no external leaks. This
makes it necessary to refill and bleed the gystem periodically
and quite often if much synthetic hose 13 used,
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HYDRONIC REMOTE CONTRCL READY FOR FILLING EXPANSION RESERVOIRS

Seeda atr - oxe 2¢pockeria Slave elimoated by
QISION MOVEmens,

CIRCUTT DIAGRAM SHOWING HOW HYDRONIC REMOTE CONTROL MASTER UNIT
CONVERTS TO A FUMP FOR FILLING SYSTEM WITH OIL AND 3LEEDING AIR.
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HYDRONIC REMOTE CONTROL READY FOR USE

HYDRONIC REMOTE CONTROL SERVICE INSTRUCTIONS

When the Hydronic Remote Control is properly installed wich
all rube fittings dghe and filled with clean oil of the proper
grade, no service should be required for long periods of time.
Need of service will generally be indicared by the Maater and
Slave Units gering out of phase with each other, This is ugually
caused by worn "O"ring seals which mugt be replaced. If che.
screws holding spring cover sub-assembly 3031 have been loos-
ened, the springs will unwind and the Control will malfuncrion.
If this has haoppened before filling, the Conrrol will noc fill
properly. If the screws are loosened after filling, the Unic
will become spongy as if it were not properly filled, To cor-
rect, read Assemnbly of Master Unic,

Lost mocion in Master or Slave levers will generally be be-
tween lever shaif and piston rack teeth, not in lever serrations.

rect by adjusting bushing 3336 as in paragraph 9 Assembly
‘asxer Unic,

‘wuen the Master and Slave Units get out of phase with each
_ other it is becausae of leakage,. either lnmternal or external. To
determine whether the leakage {8 incernal or external it is only

necassary (0 observe the pointer on the Master Unit., I this
pointer has dropped below its normal position for a given sur-
rounding temperature, the leakage is external. If the pointer
is in its normal posgition but the Master and Slave still get out
of phase, It indicates that the leakage is internal, If internal
leakage is indicated, the first thing to do is to inspect by-pass
and check valve 3342 on the Master and by-pass valve 3009 in
the Slave to be sure they are closed rightly, If this does not
correct the trouble, che "O" ring seals on the pistons of the
Masgter or the Slave Unit, or both, are worn and must be re-
placed, As it i3 iImpossible to tell whether the internal leakage
is occuring in the Master or Slave Unit it is necessary to re-
place the "O” rings in both.

It exrernal leakage has been indicated, the first thing ro do is
to examine all tube connections, If no leakage can be found at
these points the Slave should be examined next, Any external
leakage in the Slave can be noted visually at the head end or
around the lever shaft bushing. If there is no visable evidence
of external leakage, ic will be in the Master Unit which shouid
be disassembled to correct the leak,
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JISASSEMBLY OF THE MASTER UNIT

. DBeforestartng to disasgemble the Magter Unn it s advis-
ble to scudy the complere "Disassembly end Assembly Instruc-
long ', Cartain parts are selectively fit and laying them out in
heir proper order during disasaembly is helpful in getting
hern back in their original position,

. ltis advisable, but not necessary, to firsc remove che lever
haft and busiing assembly 3335 and 3336, This is done by
cosening the set screw 1342 in the cover and then pulling the
ever shaft and bushing out of the cover.

. Next remove end cover 3334 by removing four scraws 1344,
ind cover 3023 should also be removed bysremoving the four
crews which hold it in place,

. Spring cover sub- agsembly 3031 should*now be removed In
he following manner: First the screw and Pointer 1543 are
emoved, Next the two screws holding 3031 spring dnd ¢over
jub-assembly to 3004 body plate are loosened alightly.) The
prings in this cover are pre-loaded one full turm in a coungér-
lock+wise direction so when the scraws are loosened the cover
vill rorate one full turn in a clock-wise direction, If the scr2ws
solding the cover are loosened rapidly and the cover allowed
0 soap around this one full rurn, the springs are somerimes
lamaged. Loosening the screws slowly or holding the cover
vith 2 large plier will allow it ro unwind siowly and prevent
lamage to springs,

3. ight screwa holding the body place 3004 to the Maater
3oy are now rvemoved and the plate taken off. The two racks
0Lll, two conical discs 3027 and pirdon shafr 3029 can now be
remaoved by lifting up on pinion shartt 3029. Ar this point, care
should be taken not to interchange conical discs 3027 ag they
are selectively fit, This can readily be done by nor removing
the lower one from pinion shaft 3029, It will only slide off
rowars the tapped end.

DO NOT INTEACHANI
COMICAL Oh5cs 3027,
TO AVOV® TROUBLE

DO NOT REMOVE LOWER
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6. Now piston 3337 and one cylinder head 3025 can be removed
by pulling on the piston rod, This should be done carefully with
no gide thrust od the rod which might scratch the cylinder
we "he other cylinder head 3025 can now be removed by
re. W inco the cylinder bore with a bar and pushing it our,
Great care should be used durtng this eperation noc to screrch
the cylinder wall. A hammer handle or screw driver handle
can be used and they will not injure the cylinder wall.

7. At anytimeduring the disassembly operation, by-pass and
check valve 3242 can be removed aithough Ic ig not necessary
except to examine "O” ring 1532, When this screw is removed
soring 3344 and check valve 1343 will come out with it,

8, Theentire Master Unit is now disassembled and can be ex-
amined. When removing the "O" rings (rom the piston 3337
amd cylinder heads 3025, great care should be used nox to
scratch the bottom of the 0" ring groove,

9. If internal leakage has been evident and was not caused by
screw 3342 being loose, it can only occur past the "0 ring on
the piston. :

e

10. Leakage pastthe piston 'O" ring can occur for three ress-
¢ns. 1. A worn or murilated "O“=ging. 2. Scratehes in the
bortom of the "O" ring groove fyom previcus repair. 3. Scra-
tches cn the bore caused by using dirty oil in the system,

11. [If there are no scratches on the /0" ring groove or the
bore, replacement of the "Q" ring 1533 willsbe all that is nec-
essary. If there are scratches in the "Q" ring groove these
can generally be taken out with fine emery paper. if there are
scrarches inthe bore it i3 necessary to replace the =nrire Mas-
rer Body 2115,

12, If replacement of Body 2115 is necessary it {s advisable
to recurn the entre Unit to che factory, This is because it is
almost always necessary to refit conical discs 3027 in order
to make the re-assembled Master Unit operare properly.

13, if external leakage has beenm evident, it will occur ac the
external or internal 0" rings on cytinder heads 3025 or per-
hapa at 'O ring 1532 on valve 3342, The same examination
and replacement procedure, outlined above for the piston, sh-
ould be used for external "O" rings 1533 on c¢ylinder heads
3025, Leaks past the internal "O” ring 1534 may occur be-
cause the piston rod is scrarched buc this s extreamnely un-
likely because this rod is chrome plated, Leaks ac chis point
will generally be caused by worn "O” rings or scratches in the
bortorn of the groove from a previous repair, [t is almost im-
possible to correct scratches in the borom of the internal gr-
cove and cylinder head 3025 musc be replaced,

14. To replace "O"ring 1532 on valve 3342, if ic Is scratched
or torn, it ia necessary to remove gpring 3344 ard part 3343,
This can be done with a pointed tool, Care ghould be taken not
to bend end of spring as it is cloged in to snap into groove in
valve 3342 and part 3344 to hold it in place.
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15. Regardless of the condirion of the "O” vings,, it is always
advisable to replace all "O" rings except 1542 on valve 3342,
with new ones while the Master Unic is apart, .

ASSEMBLY OF THE MASTER UNIT

1. Before assembling the Master Unic, be sure that all parcs
are absolutely clean and free from grit. All new "O" rings
should be well lubricated, preferably with a light grease, so
chey wiil slide =asilv and not cut when they squeeze into place,
Racks 3011 and rack =nd of piston 3337 should also be lubric-
ared lighely with greasa.

3. Firstslide one cylinder head 3025 into Maater Body so that

it is exactly flush with the end of the Bcxdy aa shown in sketch.
When sliding these cylinder heads in i¢ should be done slowly
so that the "O" ring will not cut when it reachs the end of the
rack pin groove.

CYUNDER HEADS 2025

3. Now slide the piston into the Body from the opposite end,
using the same slow procedure, and position it approximarely
in the center. Now the cylinder head 3025 can be slid over the
piston rod and into the Body, again posicioning it so thac the
end is exacetly flush with the end of the Master Body,

4, The reason for placing the cylinder heads so their ends are
with the Master Body, is because they must always be
distance from the cancer when they are moved in and

oW, vacks 3011 and by placing the pistons flush wich the end

of the Body and assembling the racks into them while chey are
in this position, this condition is assured.

5, Next, place pinion 2029 with lower conical disc 3027 scill
in place. into the Body. Now racks 3011 can be dropped In
place. When che racks are in the right posirion pin 1520 will
drop iato the groove of floating cylinder heads 2025 and chey
will alunfic inra rha rearh of nipion 2029 withour riltine it, Whon

WHEN @ACKS ARE ™ PRCPER
PSHTICN EMOS ‘Wil U P
wifh QUTSDR EDGE CF BODY

6. After cover 3004 is in place, pinion shait 2029 should be

turned counter-clock-wise as far as it will go, This will move .

cylinder heads J025 to cthelr innermost position. The force re-
quired to turn pinion 3025 counter-clock-wise should be only
enough to overcome the drag of the "0O" rings. Uf pinion shait
3029 curns very hard or tends to bind, it i3 because there is
somedirtincthe rack groove or conical discs 3027 or the pesi-
tions of the conical discs have been reversed. This condition
should be corrected until pinion 3029 will turn with a lighe force.

7. Spring and cover sub-agsembly 3031 should now be put in
placesWhen this sub-assembly was removed, the springs will
remain in the cover and should not be taken out. If for any
reasons they were removed from che cover they should be re-
assembled so that they both operace in the same direction and

" are in the”rdsition shown in picture ac lefr,

FOTATE SOING & COVR
QUB-ASSEMALY 2031
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8. Before putting spring cover sub-assembly 3031 into place
it is advisable to again check and be sure that pinion shafr 3029
is turned counter-clock-wise as far as it will go. Now slide
the cover in place on pinion 3029 and put in the two holding
screwa but do not tighten them, Now with a large plier or
scrap wrench, rotate spring and cover sub-assembly counter-
clock-wise one full turn to pre-load the springs, then tighten
the holding screws. Pointer 1543 should how be put into place
and locked with the screw 3o it points (0 "empty“on the dial.
“"Empty” mark may be in any position in relation to Master
Body, depending on its posicion when it was put on pinion 3029,
If the Master Unic is assembled correctly, pinion shaft 3029
and pointer can be turned clock-wise about 3/4 of 3 turn with
a wrench in the pointer hold-on screw. When pressure on the
wrench is released, the pinion shaft should again rotate counter -
clock-wise so that the pointer comes back to “empry”, If che
pointer will not return to “2mpey ” without aid from the wrench
it is because soring cover has nor heen rotared one Fall e




3. ™ ate piston 3337 so rack teeth are in position shown in
vaster Assembly Drawing and replace covers 3023 and 3024.
Lever shafc and bushing assembly 3335 and. 3336 should now
pe placed into cover 3334, Lever shaft bushing 3336 is eccent-
-ic so that it can be rotated to adjust the clearance berween
|ever shaft gear and the rack on the master piston rod, By ad-
justing this caretully it is posasible to sliminate all lash be-
rween lever shait and piston rack without bind. Be sure lock-
ing screw 1542 is tight,

10. If the Masrer Unit has been in service for a long time,
there may be some wear of the lever shait gear and the piston
rack. In this case it is necessary to put the lever shaft back
into the Unit in the same position it was in originally so that
the worn teeth on the lever shaft match the worn reeth on the
piston rack. This can be done by the cut and try process uncil

the bushing can be adjusted for zero lash and no bind.

11. If the by-pass and check valve 3342 with spring 3344 has
peen removed from the Unir it can be'replaced)anytime during
asgembly. When replacing it be sure that the Q" ring is well
Jubricared and that it is pushed in slowly until wie WO" ring is
in place inthe bore. This completes the assembly ‘of the Master
Unir,

DISASSEMBLY & ASSEMBLY OF THE SLAVE UNIT

1. The Slave can be entizely d1sassembled simply by remov-
ing snap ring 1536. This is a spiral lock snag ring and can be
removed by using the point of a knife or 2 small screw driver,
Sry the hook on the end of the ring out and then with a rotary
i n the ring can be spiraled of the groove, Far easy
sembly of the Slave, it is advisable to leave the lever
3 and the lever shaft 3335 in place,

2. After snap ring has been removed the lever shafr 3335 can
be rotated so that the piston will push cylinder head J26 out.
Piston 3005 can now be removed without removing lever shaft
3335, This lever shait and bushing agsembly need not be ree
moved ar all excepx for convenience or inspection.

3. The same procedure and precautions are used in checking
0" rings and grooves in the Slave Unit as in the Master Unit.
If external leakage has been observed at the rack end of the
Slave piston rod and the "O" ring is not worn or there are no
scratches on the piston rod, it is evidenc that the portem of
the "O" ring groove has been scratched on a previous repair

“and Body 2010 must be replaced. The same is true if external

leakage has been observed at the piston rod in the cylinder
head end of the Slave Unit. The external "O" ring on the cyl-
inder head is staric and should never give any trouble anless
it is cut or murilated.

4, Before assembling the Slave Unit, be sure that all parts
are absolutely clean and free from grit. All new "O" rings
should be well lubricated preferably with a light grease, sc
they will slide in easily and not cut when they squeeze into
place, Rack end of piston 3005 should also be lubricated lightly
with gearse, .

5. If lever shaft 3335 bas not been removed, It is necessary
to mesh the fack teethon piston 3005 into this gear. This .can
be verveasily done by "feeling” the piston rod into place. When
the piston is in place the cylinder head 3026 can be puahed into
the _cylinder bore and replacement of the snap ring completes
thie assembly of the Slave Unit,

(f““\\ 3012 (L) 1533 (2)
O ’//,z”/’f:3010 (2)
3026 (1)
1534 (2)
3009 (1)
///A" ' : 1532 (1)
1536 (1)
3005 (1)
3335 (1)
3336 (1)

ASSEMBLY-S2 SLAVE
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DYNAPOWER — —s
Model 45 Pisten Pump et 1

VARIABLE DISPLACEMENT WITH SAE 1-3/4 SPLINE
SHAFT & SIZE D FOUR BOLT MOUNTING FLANGE

1.%!‘!@?55@

Pumps lass control For Petrolaum Sasa Qlla Qctober ), 1967
This dragwing covers the following models
PLAIN TRUNIONS _ PORTED TRUNIONS

45- % PVAIA L AA(Ror L) ang 45-%PVAIAZ2AA(ROr L) Hoving single ported charge pump cover
45-%PVAIA | AB(Ror L) ang 45-%PVAIA2AB(Ror L) Honng dval ported cover with 3/16° by-pass port
45-%PVAIA | AC(RorL) and 45- %PVAIA2AC(Ror L) Hoving dval ported cover with7/8° dy pess-port

A number 1 in place of tha asterisk denotes no cam 3stop is used - A number 2 in place of the
qsterisk denotas a Q%€om stop is usad - 3ae item 33 for port number

B CRRIE

L[

.
O

@
|

N &\3?"__ L

'3
e
e

l j ) Y22}
, 29)(8)(F(31G32) ( N 42) a3
i - 36)(37)X38)(39)20 S P
g Ny e a5
e - SO R ( )
63 b/ E , R

LR =
| SN
A WS A% S =
< T Hi— ]
l = Ll . g g
: Y . ! .; J . Z ‘l E .
§2 = : D7 ©
. - SINGLE
" PORTED
A i COVER
I 81)(60)(13) (59)(5a)(57X(58)55)X54)(53)(52)(51 X50)(a9)aa)a7) a6

HYDRAEESD « - «» A UNIT OF GENERAL SIGNAL CARPORATION - - » YALAMAZAD MICHICAN
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DYNAPOWER

Model 45 Piston Pump
PART NUMBERS

b
g4041a  SHAFT a5-% PvalAl AA(RorL) - PLAIN TRUNIONS

840027 STUD « B Read - 6 Rea

7oes nex wr o3gues s, T G dsen

970492 LOCK WASHER - 3 Reald. " 240120  GOVER - CW (See w4 belowl
940442 MOUNTING FLANGE 462340117  COVER - CCW (Sue it B below)
330002 HOUSING ASSEM (inciudes nem 21 a7 340189 PLATE (See Wt € Delaw)
840063 COVER (See w1 J Belowi =
870440 LOCK 'WASMER - 20 Reaqd

557.3:._;'.:5mp~muau-

; b
— cAP SCREW(Swe soenlic madet o) -
940282  TAD LOCK WASHER - 4 Regd (See wit o nelow! as - % PVAIA | AB(RorL) - PLAIN TRUNIONS
aroial CAP SCREW - 4 Aegd (See «! t Telow) 23 040028 TRUNION - 2 Rea d.
840019 GUIDE - & Regd (Sew it H seiow) g4 871906 O RING (See it L Betow)
430093 CAM ASSEM (inciudes temi 16 A 22) 65 a7267% PLUG - 971618 Tha.
840067 PINg ce. 800333 PLATE - Cw (Ses Wty C B F betow)
a30007 LEVER ASSEM Unciudes em ia) 6.~ 340352 PLATE - CCW {See W13 O A G belgw)
8roQas  PiN . &7 971021  Q-RING (Ses b3 C.O.FGAL Balow)
17 870177  CAR SCREW -2 Read g 590381  COVER-CW {Sea Wit € Below)
8. 870032 MM 840354  COVER - COW(Seq Wit 0 deiow)
13 A70264 AP SCREW 24 Regd. 59 a70230 GAP SCREW - € Reqd.(See kits CAO!
20. ATO492  LOCK ‘WASHER - 4Rsqd.
21 870194 CcAP SCREW -2 Reda o
22 870647 BEARING - 2Ana9 - -
23— TRAUNION (Ses soacific médm no.) 45 - 3% PVAIA | AC(RorL) - PLAIN TRUNIONS
24— G- AING (Sge soesrhizgmean LN 23 9490028 TRUNION - 2 Rea d.
25 PLUG (See soecrti€ made gno.) g4 art919Q 0 ANG(Ses wit L valow)
26 840029 BEARING * 2 Regd ™ 65 A72720 PLUG - T/8-14 Tha.
27 870160 CAP SCREW - 9 Aead 68 < aa03%3 PLATE = CW (See s C 8 F beiow)
28 840031 GASKET - 2 Reqd, (Seqimit L Iniow) 340332 PLATE - CCW(See s DBAG beiow)
29 arQIs50 CAP SCREW - 5 Read. &7 a7miody Q- RING (See hity c,0.F.G 8 L dalow)
30 830000 SEAL ASSEM liaciwass e §3) See RIRK QelOwW 58.~ gaQ734 CQVER + CW (Mot wn wit farm)
31 870642 BEARING gL g 1] GAVER « CCN (Noy n wit tarm)
32. a8Tses! 2 - RING (See wt L Ettow) 69. A7023Q CAP SCREW - 5 Regd.(See vite ¢ aon
. 13, 840150 CAM STOP - For noduis gegnng 49 - 2 _@anly .
314 3roie CAP SCREW - 2 Aeg'd E]
15 330150 BLGCX ASSEM (See nu beraw) 45 - ¥ pvAIA2 AA(RorL)-PORTED TRUNIONS
. t " )
38 3400 S iSes Ses n 2 S momn 9 870220 CAP SCT iW - §Reqd,
33 23004) SPACIA ASSEM /inctages rtem 1B)5ee i £.7/A6 23 840786  TRUNION - 2Resa )
470305 GASKET 201 Amoar - 2a 371912 Q-AING - 2 Read. (Sew kit L selaw)
8703086 - 002 s . 25. 872678 PLYUG - 2 Rea 3.
39 qaz0307 Q03 3 > Sew cits & taru G 8 L 2glo%) 420120  GOVER - G¥{See wir & Datow)
- Seaen 26 ¢ A
1870308 - 004 e - : 340147 ~AOVER - CCN{Sen it 9 Briow)
ag, 871231 O ~ AING (See w1 E,F.G B L betow) 47 B/aQI18% PLATE (See ait £ betow)

41 Q30091 ROTOR (Sen wity €, 7 A 5 detowi

a2 940035 PLUNGER - 2 Tegd. (See nit ) otlow) ?
43 240037 PLUG - 2Reqq, (Ses it J detow) g2 care deiow 45,- ¥BVAIA2 AB(RorlL) - PORTED TRUNIONS
a4 871908 O-RING - 2 Aead (Ses ki3 ) a L beaw! : - .
a5 840036  SPAING (Ses <11 i Betow) : 23 a0 oo awG - 2 i %sas it L beiow!
a6. COVER (Sae soscific madm ro.) 2s/a77678  ALUG - 2 Read i
a7 —— PLATE (See soscific medn Aol “' a71906 0-aING ‘éu art L batow)
48. 3;3035 :\EATE (See wits £.F 3 G deiow) 68, 37267% PLUG - 971518 Tha
a9 870101 TALINING AING . { LATE ;
50 971140  Q-FING (See kuts £,F.G &L batawl §6.< 840322 PLATE :':W_tSu ute € 8 F below)
qa03%2 PLATE - CCW(Sen nirs 0 B G)

s O R AWG (Sex it 1 8L briaw) §7. 871021 ~Q0RING (Ses xis £.0.F.C 8 1 Dulov)
33 870103 RETAINING JING (Ses kit # Betaw) ‘ gg < B40IBY”_JCOVER - CW (Sew wat C hovow)
32 840023 SPRING RETAINER (Sew it H Deiow 3403544 COVER - CCA (Sue mit O betow)
5s. 80022 SPRING (See 0t » batlow) 59, 970230 CAP SCREW - 5 Reqd.(Sew tns cao)
55. 840021 SPRING RETAINER (Sae uif H aeow) »
3; 3338°§ :Lsfg;(;sszu_ « 9 Regd. (Sew nit H Below) a5 - % PVAIA2AC (RorL) - PORTED TRUNIONS

. ' A an ut » Selow)
59 084Q0\23 PLATE (See it H Below) 23, 940756 TAYUNION = 2 Ruq'd.
50 8701Q4 RETAINING RING 24 a7V 912 Q-AING « ZRen’d. (See Wit L palow)
&1 840008 GASKET (See nit ® & L batow) 23 97257 PLUG - 2 Read.
2. 870102 RETAINING 3UNG - 2 Read g4 ar1919 0- RING (See hil L Detaw)
63 Aar0106 SEAL Sew kot L Dulow) . &% 872720 PLYG - 78 -1 Thd,
€4 — Q- AING (Ses soacific model no.) ' 58. 940383 PLATE - C'W{See wis CBF Below)
65. — PLUG  (See specilic mooel no.) © 3403352 PLATE -CCA(Sea Ri1DBG below)
66 —— PLATE (See specific model ne.) &7 Aa71Q24 0-AING (Ses w1t COF.GBL pelow)
67 — O - RING {See 3pecific madel na) &8 < 840784 COVER - CW (Mot in xit torm)
68 —— COVER (3ae pecihe modal na) [4078Y COVER - CC'W (Not 1n kit tarm)
&9 —— CAP SCREW (Sae sowecific madm ag.) 43 A7O230 CAP SCREW - 6 Reqd. (Sas ity C & D)

it no. SERVICE KITS

49K4002 3INGLE PORT CHARGE PUMP COVER - CW AOT - Includes fems 19 A 46

a8K4003 SINGLE PCRT CHAAGE PUMP CQVER - CCW ROT = inciudes vemy 39 3 44

a5K4004 JUAL POAT CHARGE PuUMP COVER - CW AQT - Ingiydes rems 39.66.67.68 8 69

a5Ka00% DUAL PORT CHARGE PUMP COVER - CCW ROT - Inciudes lemy 319.565.67.68 A 69

44K4Q12 CHARGE PUMP REPLACEMENT - SINGLE PORT - Includes (lems 17,39.39,40,41 47,48 8 30

a%M 4147 CHARGE PUMP REPLACEMENT - DUAL, PORT - C'w ROT « Inciyags :1ems 37.58.39.40.M.¢!.50.56 as?
asK4at a8 CHARGE PUMP AEPLACIMENT - QUAL PORT - CCW ROT - 1nciudes itams 37,18,19,40,41,48,50.66.8 &7
asKaga9 AOTATING SROUP - 'ncludes Jamy uo.u,ua.:s.sa.u.ss.sa.s?.sa 21459

A5Ka0% ) PUMP CCVER - Intiuden tami 7,.36,42,43 44 45 A5

45Ka098 SHAFT SEAL - Includes lems 10464

a%ka1a9 SEAL 41T - inctudes dtems 24.20,32,36,39, 40, 44,30, 82.61,63.648 67

rxecIonmmoOaor®

D A g tor C'N (e1acywiie] rotanan ang L s for LEW fcgunigrciochuitel <0101I0R when viewng reqr Cawer

Nate 3 sorted olug 4 wudshuled for uem 43 ohgn guro Control COARECHION 1§ recuwed - 188 SDECIC
cantral aarty drowAg




DYNAPOWER o

Mode! 45 Controls 14-548.9

HORSEPOWER LIMITING TYPE with eEL
LONG DIFFERENTIAL PRESSURE COMPENSATED OVERRIDE

Controls with internat “feed only For Petroleum Bose Qils Qctober |, 1967

THIS PARTS DRAWING COVERS CONTROLS HAVING A MODEL
NUMBER AS LISTED BELOW — and with an input lorgue limit of
80, 120 or 180 pounds feet appeoring in place of the parenthesis.

Model numbers with the prefix 45cP denote con- A t, 2 3 or 4 gppedring in place of the first
trois having two tube connections for use with @  asterisk denotes the orifice size used (see item
SINGLE Or DUAL PORTED GHARGE PUMP COVER of &3 on inside pq?es) — and the following lettar A
a model 45 pump. The grefix a5cM indicetes a B, C, or O specifies the type of actuator. A final
single lube connection required when d REL/EF  fwo digit number at the end of a model number
VALVE TYPE COVER is ysed on@ model 48 motor  expresses the pressure getting in hundreds, such

or a model 4% pump (see inside page). as 30 = 3000PSI, 35 = 3500PSI, 40 » 4000PS|, atc.

No. 45CPAXAIA(—)-%% & 45CMAXAIA(—) - %% -with actuator lever having @ non-adjust. derent.
No. 45CPAXB1A(—)-2% & 45CMAXBIA(—) - Y% -with actuator lever having no detent.

No. 45CPAXCIA(—)-%¥% & 4% CMAXC L K( =) - %% - with actuator lever having arm adjust. detent.
No. 45CPAXDIA(—)-%% & 45CMAXD | A(—)= %% ~with acruaror being a position indicaror.

ACTUATORS

HYDRECO'

*eap SCREW (2) “2AP SGREW (2) DETENT
240149 \ ! 340140 PLATE
* QCK WASHER *_0CK WASHER 340299

—tTe 4)- 870480 '.g' =\ o (4) - 870380 l,-r:"
) CAP SCREW (2) ?\ ; - O LA CAP SCREW () | _)‘
'___| 'l N 870170 \ \ (_._‘ .'_,L‘ 370170 * / 4
R R R
=l e SPRING e "1
: 2840308 BlE
. LAY .
STEEL GALL S~LEVER ASSEMELY Nperent Puate sTeEL aaLL LEVER ‘assémBlY <uam NuT A chew
872307 830094 840298 872307 830187 471089 ar1292
NON-ADJUSTABLE NEUTRAL DETENT ADJUSTABLE NEUTRAL DETENT

CONTROL MODELS 45CPA%A-elc. & 4SCMAxA-efc. CONTROL MODELS 4SCPAXC “efc. & 45CMA*C -elc
ACTUATOR KIT No. 45K4000 ACTUATOR KIT Na 45K4109

INOICATING POINTER - 840628 SCREW(2
LEVER PLATE - 840632

LOCK WASHER (4) CAP SCREW (4)

870480 840140 84049 POSITIONER
NUT - 340625 ';%‘;-_"::R
Wi
x POSITIONER
] SCREW 870480

840626
MOUNTING

PLATE
4 840624

ﬁ | ﬂ T
Al {15

®LOCK WASHER
141 - 70480

CAP SCREW LOCK xNOS

q- ; fiiri  @-s7ois0 840498
, c POSITIONER
smacen ey

@ SEARING - 840034

B‘snsul-:'r- 840088

=t

LEVER WITHOUT DETENT

CONTROL MODELS 45CPAXB-etc & 45CMAxB-efc. INDICATING POSITIONER

ACTUATOR NOT IN KIT FORM CONTROL MODELS 4scPaxD-etc. 8 45CMA%D -efc.

R ACTUATOR KIT No. 45K4035
PANTS WOT CLUDED e xiTy

]




“DYNAPOWER

Model 453 Controls

UARIRNY e

4 L 7 A
/ k] e tr /7 A
. _ E art numbers for the four ca
: ashars are
@ o shown cn page | — select ac-
cording to the actuator used.
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A 4SKA028 SEAL KIT (Inctuces dems 14,27, 30,39, 48, 50,63, 70 & 7).
B 48K413T KIT to comverr ‘0 30 inpul toraus et (denared wm model na) -
C. ASK4136 KT 1o comvert ia 120 ingut torque it (encied in model na.) CONTROL MODEL NO. OENOTES REQUIRED ENO CAR .
0. 48K4I38 KIT 1o convart 1 180 inout tordue iwmet (denoted in model na.) 3‘4 840568 For Modss 43CORANANE0 8 ASCANNNNND] -Sae &t . -
NOTE-Kits 8,08 D soen incloge itews 27, 30, 35, 36, 3% 50, 53, 70 aned 9 840700 For Modets SECPRRINIZ0 @ ASCAMNNERIZO)-Sae kit C.
respectew rhems. 22, 29, 33 ond 34 awpenamy om ihe 10Du 1rdu: 840700 For Meass 45CPWmB0 4 ASCNH N S0~ Sew 1t O,
35, a71937 RETAINING RING(Use oniy wih 38 3 16)-Ses i3 B,C & o.
I. 878074 TUBE FITTINGS - Sew item 2, 316, 941207 SPACER ~Can Da ussd d3 suocierent 1 item 37.
2. 930136 TUBE ASSEMBLY linctudes ilems |, 3 & 4) 37, 940695 LAMINATED SHIM = Not rqtL whan oress. st o8 3000 PS
T 876100 TUBE FITTINGS - See item 2. 38, 870160 AP SCREW (4 REQD)
4 PORTED HEX PLUG - See item 2. 39, 970118 UIP SEAL - See kit A & item 42
5, 871904 0-AING SEAL 40, 840125 WASHER
&. 472493 PIPE PLUG 4l. B7070% SELF-LOCKING NYT
7 840602 TUBE FITTINGS (2 AEQ'D) - Sea vem 8. 42. 830028 SEAL PLATE ASSEMBLY Uncrudes item 39).
9. A30138 TUBE ASSEMELY (2(REQ'D) - incrucws items 7 & 9. 43, 840299 CYLINOER COVER
9; 876074 TURE FAITTINGS (2 RECDI) - Seasitem 8. 44, §70709 SELF-LOCKING NUT
10. 2403148 PORTED HEX PLUG (2 REQ'Q) 48. 840237 PISTON
11. 871908 Q<AING SEAL (2 REQ'D) 48, 871133 O-RING SEAL (3 REQD) - See his A,
I GTO0S6) HEX NUT (4 REQ'D) | 4T. 870480 (LOCK WASHER (3 RETD)
13, 870480 LOCK WASHER (4 REQDQ) 48, 870220 CAP SCREW (3 REQ'D)
14, 871011 Q-RING SEAL(2 REQD.) - Ses mit 4. 48, 072%23 STEEL aaLL
19. 840304 STUD (4 REQQD) 40, 840274 BOOSTER GASKET (2 AEUTI)=Ses s A.8,C & D.
16. 840298 CYLINDER TUBE a1, 872493 PIPE PLUG
I7. 830080 TRANSFER TUBE ASSEMBLY 82 840613 ORIFICE SPRMING
18: 840818 SLEEVE SPAING CONTROL MODEL NUMBER DENOTES ORIFICE SIZE 8 PART MO
19. 840249 VALVE $SPOOL . Mone ued - Modsle 43CPW e B A%CMM s
20. 840565 VALVE SLEEVE 43< BA0KI2  O82 o - Modets 43CPMZMc. B 4SCMNC e
21, 840206 SPAING SUIDE B40614 052 dm - Moosis 43CPN 3erc B 4SCMRIme
CONTROL MOOEL NO DENOTES REQUIRED WLYE SLEEVE ASST 840838 042 da - Moses 43CPNdge A ASCMNdwe
22 330149 For Models 4SCPWMANNSQ A 43CMuRMNRS) - See aw O 34, 572493 PPE PLUG .
830182 For Madeis SSCPAMMNNIZ0 & AACMERNNMIZ0 - Sew Wit G 83.7840863 CiM FOLLOWER
B30183  For Madeis 45CPYNuumiBO A& 4SCMUNMuNIBO - See-wt 0. (86, 872492 MPE PLUG
2%, 830018 CONTAQL VALVE 47, 4403133 CONTROL HOUSING
24. 870140 CAP SCREWS (4-REQ'Q} a8, _M40729 ADJUSTMENT CAP
25, A70480 LOCK WASHER (4 REQD) 49 870440) LOCK WASNER (3 REQO)
25. 840087 MHOUSING COVER 80, 370790 CAP SCREW () REQ'D)
27. 940088 GASKET (2 REQ'D)- Sew nts 4,8,C A0 $L: OTI364 _ADJUSTING SCREW
28, 470230 CAP SCREW (2 REQ'D) §2. 8710877 JaM NuT
CONTROL MODEL MO. DENGTES REQUIRED MORSEPUWER SPAtNG 63, B70480 LOCK WASHER (& AEQO)
29 BA0BD6 For Mocets SSCPUMNANN DO & ASCMRNNNNSO - Separ B 44 Pt linchiged enh rem &7)
4 a40TOZ For Models SSCPNNRNMIZ0O B 43CMuMMNui20 - See vt C 65, 840034 GASKRET - Sew nis A,0,C A D
840706 For Moasis SCPUNNANIBO B 4SCMuanAnB0~See i O 68, 840208 WASHER
30, AT ? O=RING SEAL - Sew mis 4,B,C o O 7. 830067 AOO ASSEMELY, Uncivdes rems 64 & T2
). 849731  SPRING RETMNER : (1.} BUSHING (mcruced win vam 57)
32, 872493 PIPE PLUG 69, 840%64 CAM FOLLOWER PIVOT
CONTROL MODEL NO. DENOTES REQUIRED DOWEL FPIN TQ. 871011 O-RING SEAL - Sewmt A, 85.C 8 0.
3 871048 For Modets ASCPUMNNNIQ 5 3CMwwannI0 -~Sewwt 8. 71, 870100 RETAINING RING - Sew At A, B,C A O,
N 840701  For Moders 45CPUNNNMIZO 8. 4SCMMNMRNIEO « Sea nt €. T2. LINK {incheded [wih uem 67)
840701 For Mogws 4SCPRNANMBO & ASCMMNWANIBO - See kit Q. 73, 840089 CLEVIS PIM
,
Connection for Control Models Connection for Control Models
with prefix 45CM with prefix 45CP
Usad with ¢ RELIEF VALVE TYPE COVER  Used with SINGLE cr DUAL PORTED

S —
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—ypreco:  DYWAPOWER

Model 48 Piston Motor

PARTS ORAWING
14-528.9
SHEET 1

FIXED DISPLACEMENT W.TH SAE 1-3/4 SPLINE
SHAFT & SIZE D FOUR 80LT MOUNTING FLANGE

Far Petroleum Base oils

November 1, 1967

This drawing covers the following model

48-| MFALALA A - X% Horing system relief volve pockage with standord shuttle

lace of tne asterisks in the model number indi

A two digit number in P
3000 PSI, 35 = 3500 PSi, etc,

the relief valve setting, such as 30°=

24)(23)(16)5

plugs

cales
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-~
29) (28)(29) //27 26) (25
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/
/
ol oy
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9) (33) 7)(34)(25)(36)(37)(38 Qy
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840201
840199
870492

870194

840210
840245
870264
840806
870480
870230
840019
840282
870181
830219
871904
840146
40018

] 0013

470045
830088
871908
841113
871146
872495
870648
830003
871256
870150
870642
830000

omm OoOOm>
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DYNAPOWER

Model 48 Piston Motor
PART NUMBERS

SHAF T

FLANGE

LOCK WASHER - |12 Reqd.

CAP SCREW - 6 Req'd.

HOUSING

COVER

CAP SCREW - 6 Red'd.

SLEEVE

LOCK WASHER - || Regud"

CAP SCREW - 5Raq'd.

GUIDE - 4 Req'd.(See kit B)

TAB LOCK WASHER - 4 Reqd.(Se¢e kit B)
CAP SCREW - 4 Reqgd.(See kit 8)
SHUTTLE ASS'Y. (See kit F)

0 - RING - 3Reqd. (See kits D & G)
PLUG -~ 3 Reqd. (See kit D) '
RETURN PLATE (See kit B)
PLATE (See kit B)

ROLL PIN

CAM ASS'Y - Includes item 19
0-RING - 4 Reqd. (See kits D,E,F & G)
PLUG - 2 Reqd. (See kit F)

0-RING (See kils D & G)

PLUG - 2 Req'd.

BEARING

PISTON ASSY. - 9Reqd. (See kit 8)
O - RING (See kit G) ’
CAP SCREW - 10 Req'd.

BEARING

RETAINER ASS'Y. - Includes item 32 (See kit C)

3. 870102
32. 870106
33. 840008
34. 830150
35. 840021
36. 840022
37 840023
38. 870103
39. 840073
40. 870653
4. 871140
42. 840808
43, 840138
44, B40037
45 872675
46. 871906
47. 870101
48. 840035
497840134
50/ 84081 |
517 840144

87066 |

870662
52.¢ 870663

870664

870665
53. 871115
54. 840812
55. 8727086
56. 870360

SERVICE KITS

Kit _No.
45K4017
45K 4049
45K 4098
45K 4126

45K4127
45K 4140
45K4152

SHIM KIT = Includes item 52 (5 each)
ROTATING GROUP KIT - Includes items 11,12,13,17, 18,28, 34,35, 36,37 & 38
SHAFT SEAL KIT = Includes items 30 8 33
RELIEF VALVE PACKAGE - Includes ilems 8,9,15,16,21,23,39, 40, 41, 43, 45,
46,50,51,52,53,54,55 & 56
ROD- LESS RELIEF VALVE -includes items 21,42 8 44
SHUTTLE VALVE KIT ~ Includes items 14, 21,22
SEAL KIT - Includes items 15,21,23,27, 32,33,39,40,41,46 8 53

RETAINING RING - 2 Req'd.
SEAL (See kit G)

GASKET (See kits C & G)
BLOCK ASS'Y. (See kit B)
SPRING RETAINER (See kit 8)
SPRING (See kit B)

SPRING RETAINER (See kit B)
RETAINING RING (See kit B)
GASKET (See kits D & G)

BACK -UP RING - 2 Reqd. (See kits 0 & G)
O -RING - 2 Req'd. (See kits D & G)
PLUNGER (See kit E)

SPRING

PLUG - 2 Req'd. (See kits D & E)
PLUG (See kit D)

O - RING (See kits D & G)
RETAINING RING

PLUNGER

SPRING

VALVE (See kit D)

SPRING (See kit D)

SHIM - 003
SHIM - 005
SHIM -~ 010> See kits A & D.
SHIM- 020
SHIM = 030

O=RING (See kits D & G)

CAP"(See kit D)

LOCK "WASHER - 2 Req'd. (See kit D)
CAP SCREW - 2 Req'd. (See kit D)



This applies to Type T10 FALK STEELFLEX
TAPERED GRID COUPLINGS. It is designed
to operate in either the horizontal or vertical
position without modification. Its preformance
and life depends largely upon how it is ser-
viced. Carefully follow instructions for opt-
imum preformance and trouble free service.

INSTALLATION — Only standard mechanics
tools are required to install Falk Steelflex
Couplings. For best results, clean all parts
thoroughly and align coupling for minirmum an-
gular and parallel misalignment. Set the ¢coup-
ling gap, permanently fasten unit foundation
bolts and then re-check alignment.

LUBRICATION - Adequate lubrication is es- .

sential for proper operation of the coupling.
It is recommended that the coupling be check-
ed once a year and lubricant added if required.
The following specifications apply to lubri-
cants for Falk Couplings which are lubricated
annually and operate within ambient temper-
atures of O degree to 150 degree F,

DROPPING POINT — 300 degree F. or higher.

CONSISTENCY — NLGI No, 2 with worked pen-
etration value in the range of 250 to 300,

SEPARATION & RESISTANCE — Lowoil sep-
aration rate and high resistance to separation
from centrifuging,

FALK STEELFLEX COUPLING
TYPE 710-607

ﬁ%ﬁ Pr@c%.T NAME OF PART RNEO(1

* | pP-329 | COUPLING ASSEMBLY | 1
1] P-329-1 | SEAL 2
2 | P-329-2 | COVER 2
3| P-329-3 | HUB 1
4| P-329-4 [GRID ' 1
5 | P-329-5 | GASKET 2
6 | P-329-6 | BOLT ASSEMBLY 4

P-329-7 | LUBE PLUG 1

. Not [Nustcrated.

LIQUID CONSTITUENT - To possess good lu-
brication properties equivalent to a high qual-
ity,/well refined petroleum oil.

INACTIVE - Should not corrode steel or cause
swelling/or deterioration of neoprene,

"CLEAN —(Free from foreign inclusions.

Serni-permanent lubrication, with up to three
years between lubricarion checks, may be ob-
tained thru the use of-still-bottom" asphaltic
based lubricants with’a viscosity of 2000 SSU
at 210 degree F. Atnormal temperarures, this
lubricant is tacky and, therefore, not easily
pumped. Couplings should be hand packed, or

. the grease heated and poured into the coupling.

Some of these greases are available with a
cutback solvent which facilitates use in a gre-
ase gun, These greases, however, are not re-
commended for applications that exceed 100
degree F. ambient,

A list of lubricants meeting the above spec-
ifications is available from your local Falk
Representative, Authorized Falk Distributor,
or directly from the Factory.,

LUBE FITTINGS—A standard grease gun with
a 1/8 NPT fitting, or any standard lube fitting
including the Alemite No, 1610B, Lincoln No,
5000 or Universal No, 800 may be used in the
1/8 NPT hole in the covers.
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1

%_5] ';AK%T NAM_E_C)F PART {E‘%._ ﬁ ';Algr NAME OF PART ﬁ%.

1| P-267 | MAGNET ASSEMBLY 1 6 | P-618A] BUTTON HEAD BOLT
ASSEMBLY
2| P-268 | ARMATURE ASSEMBLY| 1
71 P-269 | SPLINED HUB 1

3| p-616 | SPLINED ARMATURE

. ADAFPTER 1 8 | P-572 | RETAINER RING 1
4| P-617 | AUTOGAP SPRING 1 9 | P-571 | BUSHING 1
51 P-618 | RETAINER RING 1 10| P-571A] BUSHING CAPSCREW 3
* Not Illuscrated. * | pP-619 | WARNER BRAKE AS5Y.} 1
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o INSTALLATION INSTRUCTIONS

The installation procedure for the splined armature assembly
is ay follows:

STEP 1. Place the armature-splined adapter assembly on a STEP 3. Slide the complete assembly on the shaft and place it
flat surface, segments up, Take the splined hub, cetainer cimg in contact with the magnet,

groove first, and press it through the autogap springfand splin-
ed armature adapter,

’ . . STEP 6, Tighten the bushing capscrews, taking a few turns
STEP 2. Insert the retainer ring in the yroove. at a time on each capscrew. As the capscrews are tightened,

the armacure will back away slightly from the magnet, After
STEP 3. Slide the armawre-adapter assembly up against the the capscrews are completely tight, there should be a clear-
retainer ring. ance of about 1716" between armature and magnet,

il v et e bushane o the retomer rie side o D STEPR 70 Arrer the bushing ia sevured on the =i, puashoih,
e e The Clearaned holes o the hashiog Pl 1u-t armaure deainst the magnet face, Phen reloase the armaroe -
oo tappe ol s thie spluscd e, and o 1327 wap will be automatically artne!,




| MAINTENANCE

quires fase, repetitive cyele operation,

When a Warner Beake is propurly assembled and installed,
no further servicing, . tubrication or maintenance should be
required throughout the life of the unit, As with any fric-
tion-type Jevice, some inicial care should be given to weare
rate, ds minor adjustments in actuation time can some-
times grearly extend the life of the unic,

Slight changes in torque, made with the control potencio-
meter may greatly and easily extend the life of your unic

by increasing the acruation time, Keep the inpur voitage to .

the magnet as low as possible when maximum capacity is
nut required. Once the right speed has been established,
precautions should be taken to prevent machine operators,
or other personnel not familiar with*wear characreristics,
from changing the potentiometer setting arbitrarily for ef-
tecting minor operating changes. A good rule to remember
is che quicker the stop, the shorter thedlife.

WEAR PATTERN: Wear grooves appear on\the armature
and magnet surfaces. This is a normal wear condition and
does not impair functioning of the unit. Never machine eith-
er the armarture or magnet contact surfaces to remoye gro-
oves or score marks resulting from wear,

Remachining the face of a worn armacure is not recom-
mended. If 2 replacement armature is to be used with 2

ul magnet, it is necessary to-remachine the worn mag-
‘ace. In refacing a magnet: (1) machine only enough
' WSterial to clean up the complete face of the magnet, (2)
hold the face within ,005" of parallel with the mounting
plate; and (3) undercut the molded facing material .002" -
.00+ " below the metal poles, Normally the magnetr and arm-
ature, as a mating pair, will wear at the same cate. It is
the usual recommendarionchat both components be replaced
at the same time,

I'EAT: Excessive heatandhigh operating temperatures are
vauses of rapid wear, Units, therefore, should be ventilated
us cificiently as possible, especially if che application re-

FOREIGN MATERIALS: Otland yrease accwdentally reach-
ing the friction surfaces may be removed by wipumg with a
rag dampened with trichlorethylene, {n performing this op-
eration, do not drench the friction matecial, If the friction
macterial has been sacuraced with vil or grease no amount
of cleaning will be completely cffective. Once such a unit
has been placed back in service, heat will cause the oil to
be boiled to the surface resulting in further torque loss,

TORQUE LOSS: [fabrake slips or loses torque complete-
ly, the inicial check should be the input voitage to the may-
net as follows:

90 VOLT SERIES: Connect 2 DC voltmeter with a range
of 0-100 or more directly across the magner terminals.
With the power on and the potentiometer turned up, an ap-
proximare maximum reading is 100 volts, although 83 to 95
is sarisfactory. The reading should drop as the potentiometer
control is adjusted,

The above check normally is sufficient. Furcher checks may
be made as follows: a low range ammeter, when connected
in series with one magnet lead, will normally indicate ap-
proximacely . 35 amperes for the 90 volt units. These read-
ings ‘are with the power on and the potentiomcter control
in the maximum position.

Ohmmeter checks should be made with the power off and
the circuitsOpen (to be certain, disconnecrt one lead to the
magnec). Ayerage resistance for the %0 volt series is 200
ohms. A very high or infinite resistance ceadipg would in-
dicate an openfcoil.

[£che above checks indicate chac the proper voltage amd cur-
rent is being supplied tofthieymagner, mechanical parts sh-
ould be checked to assure that chev arce in zood vperating
condition and properly insgalled:
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® HYDRECO INDUSTRIAL DISTRIBUTORS

ALABAMA

Activation Incorporated (H)
A/C (205) 787-9661

Homer Urquhart-- Carl Scott
1026 Lomb Avenue, 5. W.

P. Q. Box 3990

Birmingham, Alabama 35208

ARIZONA

Sweetland Company (H-D-5)
T. Stott

3033 North Central Avenue
Suite 211

Phoenix, Arizona. 83012

CALIFORNIA

Sweetland Company (H-D-5)
A/C (213) 685-7200

Ralph Moss

5574 East Washington Boulevard
Los Angeles, California 90022

Sweetland Company (H-D-S)

A/C (415) 421-2662

Eugene Sweetland— Tenney Campbell
Donald Davie

Folsom Street )
‘ rancisco, California 94105
COLORADO

Electro-Hydraulics Company (H-D-5)
A/C (303) 244-2996

A/C (303) 244-3111

K. E, Carlson — R, A, Mitchell

4426 Vine Street

Denver, Colorado 80216

CONNECTICUT

Stewart-Hunt, Incorporated (H-D-8)
A/C (203) 745-3688

H.C. Lancaster

Box 279

657 Enfield Street, Rt.5
Thompsonville, Connecticut

FLORIDA

Hydraulic Supply Company (H-D)
A/C (305) 888-2414

Harold Inglis — R. ], Hutchinson
Tom Kent

680 Kenmore Drive

Miami Springs, Florida 33166
(Send all material and inquiries
to Miami)

Hydraulic Supply Company (11-D)

C (305) 295-4617
. Witter
"Montgomery Street

r.0, Box 15482
Orlando, Florvida 32808

GEORGIA

Activation, Incorporated of Georgia (11-1))
A/C (H04) 755-6601

Leo Gray -- Troy Grooms — Mike Sasser
Warren Sharp

P, O. Box 11048

1252 Murphy Avenue,S. W,

Atlanta, Georgia 30310

HAWAII

Hawaiian Fluid Power Corporation
1314 Kaumualii Street
Honolulu, Hawaii 96817

ILLINOIS

Midwest Hydraulics, Incorporated (H-D)
A/C (312) 921-8140

A/C (312) 711-8142 (Home)

David Malasky - James W, Kelley

Mike Biondi — Gene Kosciolek

Wally Lipowski

3500 West North Avenue

Melrose Park, Illinois 60160

(Referred OEM purchase orders to
abdve))

Midwest Hydraulics, Incorporated (H-D)
A/C (Bl5) 964-9641 :
Pierce Barker —Jan\Proudfoot

Tim Schoen —Reed Overstreet

29 Airport Drive

Rockford, Illinois 61109

(Referred OEM purchdse/orders to
Melrose Park)

INDIANA

Tec-Hackett Engineering, Inc, (H-D)
A/C (219) 742-8261

Ed Hughs — Don Petexson — Lewis Finch
646 Growth Avenue P, O, Box 57

Fort Wayne, Indiana 46801

Tec-Hackett Engineering, Inc, (H-D)
A/C (317) 923-8538

" Don Naylor

P, O, Box 55564
Indianapolis, Indiana 46205

Tec-Hackett Engineering, Inc. (H-D)
A/C (219) 753-3305

Rupert Esser

P.O. Box 4

Logansport, Indiana

Tec-Hackett Engineering, Inc. (H-D)
A/C (317) 282-7735

John C. Dale

2800 Oaklyn Avenue

Muncie, Indiana 47304

Tec-Hackett Engineering, Inc, (H-D)
A/C (219) 389-6877

Ronald Witherby

P.1, Box 2146

South Bend, Indiana 46624

IOWA

Midwest Hydraulics, Incorporated (11-D)
A/C (319) 323-2638

George Goecke -- Richard Dorman

325 Union Arcade

Davenport, lowa 52801
(Referred OEM purchase orders to
Melrose Park)

KANSAS

Baker Engineering Company (H-D)
A/C (316) WH3-0213

F.Earl Baker

1111 South West Street

Wichita, Kansas 67213

LOUISIANA

Pneumaric & Hydraulic Company (H-D)
A/C (504) 343-6693

Paul Nugent — Leo Tullier

2500 North Street P.O. Box 352

Baton Rouge, Louisiana 70802

MARYLAND

Dees Hydraulics Company (H-D-S)
A/C (301) 243-1407

Charles M. Dees — A, R. Donnelly
George Hayes — E. J. Bond

2731 Greenmount Avenue
Baltimore, Maryland 21218

MASSACHUSETTS

Stewart-Hunt, Incorporated (H-D-S
A/C (413) 253-5615

James Stewart

North Valley Road

Amherst, Massachusetts 01002

Stewart-Hunt, Incorporated (H-D-S)
A/C (617) 272-4411

Larry Hunt -- Richard K, Whiting
Dick Cloutman — Bob Maclnnis

8 Garfield Circle

Burlington, Massachusetts 01803
(For speedier delivery send all 1st
ClasssMail to P. O. Box 68
Lexington, Mass. 02173

MICHIGAN

L. R, Twyman & Associates (5)
A/C (313) 647-1000

L. R, Twyman (Pres.)

N. D, Kulsavage (Sales Mgr.)

Don Wahlberg — Lloyd Brasher
John MacLennan — Curt Swineford
Hal Twyran ~ Floyd Weir
P,Q.-Box 220 4114 Telegraph Rd.
Bloomfield Hills, Michigan 48013

Scherer Fluid Power Company (H-D)
A/C (616) 327-7048

James C. Henning

10336 Portage Road

Portage, Michigan 49081

Scherer Fluid Power Company (11-D)
A/C (313) 298-2800

John |, Scherer — William T. Phillips
Garland D, tHlolmes -- Geo. Kokalis
Robert Lorimer

711 North Main Street

Royal Oak, Michigan 48067
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Hydra-Powr, Incorporated (H-D)
A/C (612) 377-1377

Maynard Benson -- Geo, Krause
4903 South Cedar Lake Road
Minneapolis, Minnesota 355416

MISSISSIPPL

M & 1 Supply (H-D)

A/C. (601) 355-0704

Wilburn Dacus — Steve Reilly

900 South Roach Street P.Q. Box 3215
Jackson, Mississippi 39202

MISSOURI

Missouri-Midwest Hydraulics, Inc. (H=D)
A/C (314) 968-2220 or 968-2221
Wheaty Zelnio

9929 Manchester Road

St. Louis, Missouri 63122

Horespower Control Systems (H-D-5)
Div. of the Foster & Felter Co.

A/C (Bl6) 471-6363

R. W.Harris, Jr.

1815 Walnut Street

Kansas City, Missouri 64108

I&ASKA
! Hydraulics (H-D)

oy (402) 344-4434

Glen Brand — Neil Prettyman
Don Sheppard — Tim Chew
2332 South 25th Street
Omaha, Nebraska 68102

NEW JERSEY

Van-Air & Hydraulics, Inc. (H-D-5)
A/C (609) 665-3336 N. .

(215) 923-2575 Phila.
William Van Fossen ~ Robert Test
Robert R. Ries
525 East Woodlawn Avenue
Maple Shade, New Jersey 08052

Hydro-Air, Incoporated (D)
A/C (201) 688-6600
Robert E, Plitzenmeier

480 Chestnut Street

Union, New Jersey 07083

NEW YORK

R. C. Nea] Company, Incorporated (H-D)
A/C (716) 856-1110

Richard ], Misener — James Larkowski
Bruce M, Miller

76 Pearl Street

Buffalo, New York 14202
. Neal Company, Incorporated (D)
_ (607) 734-5168

....6 Suhriven Street P.Q. Box 526
Elmira, New York 14902

Hydro-Alr, Incorporated (D)
A/C (516) 731-3978
Edward R, Schweser

22 Saddle Lane

Levittown, New York 11756

Stimmel Hydraulics, Incorporated (H-D)
A/C (212) 361-0710

Herb Frie - Joe Pelka — Leonard Stimmel
37-24 33rd Street ,
Long Island City, New York 11101

R.C. Neal Company, Incorporated (H-D)
A/C (716) 254-0220

M. W, Nulton — William Meegan

99 Ridgeland Road

Rochester, New York 14623

R.C. Neal Company, Incorporated (H-D)
A/C (315) 437-255%

A.D. Williams

200 Boss Road

Syracuse, New York 13211

NORTH CAROLINA

Livifigston & Haven, Incorporated (H-d)
AYC (704) 377-6551

John Méretield — Frank Kish — Wilse Wallace
1119’East A0cth P.O. Box 4391

Charlotte, North Carolina 28204

Livingston & Haven, Incorporated (H-D)
A/C (919) (286-0583

Keith Christian

2500 Guess Road

Durham, North Carolina 27705

OHIOQ

The Paquin Company (H-D-5)
A/C (513) 761-7550

John Hughey — Harold Maines
6901 Longview Street
Cincinnati, Ohio 45216

The Paquin Company (H-D-5)
A/C (216) 851-4100

Don Woodruff — Norm Paquin
Fred Wyss — Don Johnson
13405 St. Clair Avenue
Cleveland, Ohio 44110

OKLAHOMA

Womack Machine Supply Company (H-D-8)
A/C (405) 631-1589

Gordon Arfsten -~ Don Brock

2809 South Western

Oklahoma City, Oklahoma 73109

Womack Machine Supply Company (H-D-3)
A/C (918) 582-5288

Bob Boswell — W_H, Wagner

3] North Peoria P. O, Box 50156

Tulsa Oklahoma 74120

OREGON

Sweetland Company (H-D-S)
A/C (503) 288-7001

Art Charboneau

1212 Northzast 63rd Avenue
Portland, Oregon 97213

PENNSYLVANIA

Automation Equipmant, Incorporated (11-1))
A/C (412) 695-7392

John Parks — John Swoager

Main Street & Route 30

—

Imperial, Pennsylvania 15126
SOUTH CAROLINA

Livingston & Haven, Incorporated (H-D)
A/C (803) 744-3334

Malcolm D. Haven — John Flint — Hal Watt
P. O. Box 4887

Charleston Heights, South Carolina 29405

Livingston & Haven, Incorporated (H-D)
A/C (803) 232-0096
Richard Teague .
P, O, Box 6192, Station B 411 East North St.
Greenville, South Carolina 29606

(For Trucks, Air Express Shipments:
2800 Azalea Drive, Charleston Heights,
South Carolina)

TENNESSEE

Livingston & Haven, Incorporated (H-D)
A/C (615) 524-9879

Bill E. Rosenstengel

P. O, Box 4333 3408 Western Avenue
Knoxville, Tennessee 37921

Air Draulics Engineering Company (H)
A/C (901) 743-2282

W, M. Bowen, Jr.

2206 Dunn Avenue P.O. Box 14723
Memphis, Tennessee 38114

TEXAS

Wornack Machine Supply Company (H-D-8)
A/C (214) 357-3871

John Chance — R. C. Womack — Charles Hedges
Les Polly — Ralph O. Womack

2010 Shea Road

Dallas, Texas 75235

WomaCk*Machine Supply Company (H-D-5)
A/C (817) 335-5701

Erick Boyd £9Wayne Myers (Mgr.)

1226 South’Main P,O. Box 2134

Fort Worth, Texas 76104

Womack Maéhine Supply Company (H-D-5)
A/C (713) 748-6400

Dan Ellis — Neal Smith

4006 Dennis

Houston, Texas 77004

Womack Machine Supply Company (H-D-S)
A/C (806) 763-7001

Paul Ammon — George Williams

1302 Erskine

Lubbock, Texas 79403

Lynn Elliott Company (H) (Special)
A/C (713) 449-1571

Leon Ince

Pike Road P.O. Box 428

Missouri City, Texas 77459

Womack Machine Supply Company (H-D-8)
A/C (512) 732-8251

Eddy Pabon (Gen, Mgr.)

Gene Riley (Outside Sales)

2202 Blanco Road

San Antonio, Texas 782)2
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A/C (214) LY-0157

2724 E, Erwin Street
Tyler, Texas 75701

UTAH

The Rains Company (H-D)
A/C (801) 355-1768
Phillip K. Rains

756 South First West Street
Salt Lake City, Utah 84101

VIRGINIA

Cardwell Machine Company (H)
A/C (703) 275-1471

John Boehling — Ron Burnett
Cardwell & Castlewood Roads
P.O. Box 1359

Richmond, Virginia 23211

Industrial Supply Corporation (H)

A/C (703) 355-8041

C. H.Baker

1905 Westwood Avenue P.O. Box 6356
Richmond, Virigina 23220

|
wothack Machine Supply Eastern, Inc. (H-D-3) WASHINGTON

Murri Hair -- Malcom Johnson — Robert G. Ford $weetland Company (H-D-8)

A/C (206) 763-0515

R. E, Schulke

222 South Lucile Street
Seattle, Washington 98108

WISCONSIN

Midwest Hydraulics, Incorporated (H-D)
A/C (414) 476-3981

Ed Burkhardt - Jerry Anderson

Allen Hartwig — Steve Spasoff — Verne Sidle
11610 West North Avenue

Milwaukee Wisconsin 53226

(Referred OEM purchase orders to

Melrose Park)

CANADA
BRITISH COLUMBIA

Stratoflex of Canada, Limited (H-D-5)
A/C /(604) 531-5651

L. W, Marshall (Resident Sales Engineer)
13677 Marine Drive

White Rock, -British Columbia

NEW BRUNSWICK

Stratoflex of Canada, Limited (D)
A/C (504) 692-9159

A.B, McLean

19 Fourth Street

St, John, New Brunswick

ONTARIO

Stratoflex of Canada, Limited (H-D-S)
A/C (416) 251-3145,6,7& 8

W, 8, Matthews — K. Tsujimura

James McGuinness — Ron Milne

395 Evansa Avenue

Toronto, 18 Ontario

Stratoflex of Canada, Limited (H-D-5)
A/C (613) 722-2268

C. Salton

598 Wavell Avenue

Ottawa, Ontario

(H) Hydreco Distributors
(D) Dynapower Distributors
(S) Systems Distributors




AIRCRAFT CO.
SALEM, ORE.

NOJ *  NAME OF PART | TyrE OF BEARING | » R0l " NAME OF PART TYPE OF BEARING | «
B SW[\I_E_L BLOCKS BRONZE (A) 11| /BASE BEARING (Upper) ANTI-FRICTION  [(a)
2| HINGE BUSHINGS BRONZE |(A) 12| BASE BEARING (Lower) ANTI-FRICTION  [(A)
3| CAR SPINDLE BUSHINGS | NYLON OR BRONZE [(A) - 13| DRIVE SHAFT BEARINGS ANTI-FRICTION  [(€©)
4| SPLIT HUB BUSHING BRONZE (A) 14| ' COUNTERSHAFT BEARINGS ANTI-FRICTION  [(C)
.5| BCCENTRIC TUBE BUSHING © BRONZE . |(A) 15| GEAR CASE y - ANTI-FRICTION (D)
6| CLUTCH THROW-OUT:BUSHINGS BRONZE - |(A) 18| "SAFETY CABLE ASSEMBLY STEEL (A)
7| cLutcH swiFTER RiNG BEARING|  ANTI-FRICTION [(A) 13| ca STEEL )
8| ECCENTRIC HUB BEARINGS ANTI-FRICTION [8) 18| CLUTCH ROLLERS & SHAFT STEEL (E)
9| CLUTCH BOWL BEARINGS ANTI-FRICTION  |B) . 19| ROD ENDS- STEEL |3)
10| GEAR CASE UPPER BEARING ANTL-FRICTION () 20 CONTROL STAND - _ STEEL (£)

- =LUBRICATION INTERVAI. THE ABOVE TABLE OF LUBRICA‘FIDH |NTERVAI.S REFER TO ‘AVERAGE OPERATINB CUNDITIONS WITH GREASE SEALS INTACT.

(A) DAILY: OR EVERY EIGHT HOURS DUR!NG HEAVY OPERKATIONS? KEEP LICHT RINGS CLEAN AND FREE' OF CON;I AMINANTS SLCH
_ AS GREASE, OlL'ETC T
(8) LIGHTLY EVERY TWQ WEEKS™

.

CHANGE OlL IN HYDRO-SHEAVE EVERY 4000 HOURS OR ONCE A

(C) EVERY THREE MONTHS™ . ) YEAR,USE 10W ABOVE 10 DEGREE F, & 5W BELOW 10 DEGREE F.
. , OIL IS TO BE HEAVY DUTY TO MEET A.P.L SERVICES CLASS M, 5
‘ (D) CHECK EVERY MONTH. CHANGE EVERY YEAR. USE E.P.90 , . )
4 ) QEAB‘LQBE. LUBRICATE DRIVE CHAINS EVERY TWO WEEKS WITH AN APPRCV -

. _ ED LUBRICANT SUCH AS ROTANIUM POWER- -
{E) KEEP ALL MOVING PARTS OILED DAILY. . EVRON PINION GREASE iigon EQUIVALENT. "LUBE NO. 91663, CH

NOTES:

= USE A MULTI-PURPOSE WATER RESISTANT GREASE WlTH AN
ACCEPTED EXTREME PRESSURE ADDATIVE SUCH AS CHEVRON
«R.P.M. MOLYGREASE NO.1 OR MOBIL GREASE SPECIAL IN ALL

PRESSULRE FITTINGS. . REFER TO THE ALLIS-CHAT MRS ADED (T o e

WHEN GREASlNG SWIVEL BLOCKS, RAISE THE SWEEPS TO RE

LIEVE PIN PRESSURE AND EMABLE THE LUBRICANT TOCOMPLET
ELY SURROUND THE SWIVEL PIN;




NOTE: -

LOCATION OF MONSTER

_MACHINE ALONG WITH THE PART
NUMBERS FROM THIS: CATALOG.,

WHEN ORDERING PARTS, PLEASE
SYSTRIVSY SERIAL NUMBERS

MONSTER
AL HQ W 1000
A WRY S AT el

THE NAME PLATE, SPECIFYING THE SERIAL NUMBER, 1S ALSDO WELOED
ON THE RIGHT HAND SURFACE OF THE LEFT HAND

CAPACITY AND SPEEDS OF THE RIDE, IS LOCATED ON
THE UPPER FRONT CAGE CHANNEL FACING THE CORNER POST OF THE CAGE.
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LUBRICATION
INSTRUCTIONS

e S daant

10(9) (8)(14)(7)

22 ]

L

~LUBRICATION INTERYAL: THE ABUVE TASLE OF LUBRICATIONNTERVALS REFER TO AVERAGE OPERATING CONDITIONS WITH GREASE SEALS INTA

NO. DESCRIPTION CF PART BEARING/TYPE s NoJ DESCRIFTION OF PART BEARING TYPE |
1 | SWIVEL BLOCKS < 47 CANTI-FRICTION / |(A) © 11 | GEAR CASE UPPER BEARING ANTI-FRICTION

2 | ECCENTRIC HUB - - - ANTI-FRICTION®", }fB).12 | GEAR CaSE ANTI-ERICTION |
3 | ECCENTRIC TUBE UPPER BEARING | ANTI-BRICTION 8y 13 | CAR SPINDLE BUSHINGS NYLON OR BRONZE

4 | HINGE PN BUSHING _ . U BRONZE~ - "[{A) /4% | MAIN DRIVE CHAINS

5 | HINGE COLUMN UPPER BUCHING - |. . BRONzE. . . lta). 15 |fHYORD sugave .. . .

6 | HINGE COLUMN LOWER BUSHING BRONZE .. <. (X7 * 16 [ ‘SEIDER"MGIOR GEAR BOX ANTI-ERICTION

7 | ECCENTRIC TUBE LOWER BEARING | ANTI-FRICTION: ©[8) 17 | DRIVE SHAFTAUFPER BEARING ANTI-FRICTION

-} DRIVE SHAFT BEARINGS ANTI-FRICTION {C) 18 | DRIVE SHAFT LOWER BEARING ANTI-FRICTION

9 | HYDRAULIC DRIVE INNER BEARING | ANTI-FRICTION - :J(C) 19 | SPIDER DRIVE.CHAINS - .
10 { HYDRAULIC DRIVE OUTER BEARING| ANTI-FRICTION (8) 20 | SPIDER HUB ASSEMBLY ANTI-FRICTION :

(A) DAILY OR EVERY EIGHT HOURS DURING HEAVY OPERATIONS™

{B) LIGHTLY EVERY TWO WEEKS™

{C)} EVERY THREE MONTHS™

(D) CHECK EVERY MONTH, CHANGE EVERY YEAR. USE E.P.%

(E) KEEP ALL MOVING PARTS OF THE CARS AND SUFRORT RODS
OILED DAILY.

(F) CHANGE OIL IN HYDRO-SHEAVE EVERY 4000 HOURS CR ONCE
A YEAR. USE 10W ABOVE 10 DEGREE F. & SW DELGW 10 DE-
CREE F. OIL IS TQ 88 HEAVY DUTY RO MEFET A. P, I, SPECIFI-
CATIONS CLASS M. 5.

(G) LUBRICATE DRIVE CHAINS EVERY TWO WEEXS WITH AN .
ROVED LUBRICANT SUCH AS CHEVRON PINION GREASE M
ROTANIUM POWER-LUBE NO. 916865 OR EQUIVALENT.

(H) USE A COMPCUMDED GEAR LUBE WITH AN E.P. ADDATIVE
COMPLY WITH AGMA-7 E.P. OR AGMA-8 E. P. SPECIFICAT

NCTES:

= USE A MULTI-PURPOSE WATSR RESISTANT GREASE WITI-
ACCEPTED EXTREME PRESSURE ADDATIVE SUCH AS CHEY
R.P. M. MOLYGREASE NO. 1 OR MOWIL GREASE SPECIAL [N
PRESSURE FITTINGS.

KEEP LIGHT RINGS CLEAN AND FREE OF CONTAMINANTS 3
AS GREASE, Oll. ETC.




THE RECOMMEMDER OPERATING: PROCEDURES FOR STARTING. , RUNMUING AWD
Q STOPPING: THE MOUSTER RIDE ARE RS FOLLOWS i

START INGS

ROTATION — AETER THE LAST GWEEP OR CAR HWAS BEEM (DADED AND
SECURED , RDVANCE ROTATION CONTROL (BUER. IN A SLOW, EVEL MOVEMENT
TO ATTAIN THE MAXIMUM ROTATION RPM. N NOT (E9e THAM Y 0F | REVOLUTION .

{CROSS BARMS —— WHILE MADYAMCIMG RoTATION CouTRDLceueez , START CROYS
JARMS ROTATING. AND CHECK VISUALLY ERCH SWWEERP AS IT PARASSES.

'ECCE‘MTRLC.'-— '""w-: ECLENTRIC 19D STARTED 1M THE SAME MRAMUER ps TRE

TROTHET\OM. u\mu‘mm A STEADY AOUAMCLEMEMNT OF THC’. C.OH'I'RDL R‘b TU REACH
CFULL RPM. 1M LUET\LESS THAM ’a’q oF 1 re_euox..unou. : :

FZ.UUM ING-..

THe MHMMUUL faram AMD DIREC.Tlow‘: LOOKIMC e, Dowu FR.OM THE. ToP OFf THE
RICE F\RE. Fl‘:': FOLL.OLUS .

- o c:ccemmc. — :'n RPM CLOCKWISE
- s  RotATIOM B RO COUNTER: C,Loc.x.wlst_
CRoss HRM‘.‘» _ \5 RE M C.L,OCA(.U.H‘SE.

.\' . FOR REU&:R%E OPCF’-RT!OM REDUC..E ROTATION AND ec_ce:u‘rmc, ‘:‘:PEEDS 2]
MIKTLOM OF 50% . OO MOT excee:o 'vueacse: SPEEDS .

férr o PP'uucx |
IN STOPPING USE REVERSE RPPLICATION OF STARTIUG. PROCEDURE .

. MONSTER OPERATIMG PROCEDURES
™ JRAWN BY: [SCALL: [NO. REQ D | MATERIAL
LA —~ Y -~ ! —
DATX: NEXT ASBY - 208 NO.:
- 19-777 - =00 By NO. Drg. No P“4“77

l.L-b-d
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SALES & SERVICE

Toll Free outside Oregon
. {(800) 547-9156

Eyerly Inc.

P.O. Box 12155

2050 Turner Rd. S.E.

Salem, Oregon 97309

503-399-7706

. Inspect for weld cracks and sfruclural damage
. Check support rods for equal tension, If bent replace. inspect

threads for cracks, check thrust washer for wear.

. Inspect swivel block needle bearings yearly, check for worn

thrust washers, check attaching pin and nuts for tightness.
Check for proper lubrication,

. Check safety cable for condltion, broken strand, corrosion

and adjustments, Cable should not bear weight of sweep
when extended. Attaching points should move freely. Cable
should be replaced i sweep Is dropped.

. Check bolts for conditlon and correct tightness. Boit should

be replaced if torqued to max, after removal. Inspect condi-
tion of pillow block - hinge pin, it damaged or loose - replace.

. Check condition of attaching pins & fastener, Pin should be

cotter keyed and not hair plnned. Inspect for hole enlarge-
ment and repair if needed.

. Inspect for loose bolts. If bolls are torqued to max. Bolt

should be replaced after removal. Inspect safety pin for fast-
ener, Fastener may be halr pin or cotter key.

. Check for loose 9r worm chain; repair or replace. Make sure

chaln does not rub guards, adj. as needed. Check all sprocket
fasteners or securing members.

THE MONSTER
INSPECTION CHECK LIST

J.

Zr

Check oll level in gedr housing, change yearly. Inspect oll
level of fluid clutch and torque arm snubber in spider gear
drive,

Check all rotating hubs for play and rough bearing. Repalr as
necessary. )

. Check all hyd. attaching pins & bolt for wear or looseness.

Replace or tighten as needed. Inspect drive belts for wear,
cracks or looseness. Repalr as necessary.

. Check for wear in bushings, joints, hinges and linkage.
. Inspect spindle for wear and fastener for condition.
. General Information:

400 Ibs. per car.
Rotation 8 RPM ccw
Spiders 15 RPM cw

Do not operate over 50% of recommended APM In reverse.
Note: (1) The monster requires a routine checking {or loosen-
Ing bolts. We recommend every 30 days of operation.

(2) Many causes of mechanical repalr have resulted from
faiture to follow the recommended lubrlcation lrequency or
fallure to follow the lubrication chart. We cannot overstress
the importance of following the factory lubrication instruc-
tlons. :

Eccentric 11 RPM cw

JANUARY 1978 PRINTED IN U.S.A.
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Carnival Ride Examined
fter Teen-ager's Death

HALLANDALE, Fla.—State investiga-
tors yes@erday examined a carnival ride

THE WASHINGTON PosT

The fair's other rides and shows were

operating as usual,
e of six arms of the whirling “Giant

topus” or “Spider” ride broke apart and
crashed to the ground Wednesday eve-
ning, authorities said. Each arm supported ‘ 5. 1988
four cars, and aboyt 40 people were in the Fatoay, Novesen 25
cars that fel] nearly 10 feet, authoritjes
said. At least seven People were injured.

Investigators believe the dead girl was
in a car connected to another arm and was
struck by the falling part of the machine,

ASSOCIATED PRESS
Fla, where one was killed, six hurt.

: Investigators view partially collapsed ride at Hallandale,




U.S CONSUMER PREODUCT SAFETY COMMISSION

WASHINGTON. D.C 20207
December 9, 1988

IMPORTANT SAFETY NOTICE CONCERNING EYERLY ATRCRAFT CO.
*MONSTER RIDE"

Dear State Ride/0Official:

The U.S. Consumer,Safety Commission is a federal regulatory
agency established pursuant to the Consumer Product Safety Act,
to protect the public against unreasonable risks of injury
associated with consumer products.

As you may be aware, an accident recently occurred
involving a "Monster" ride manufactured by Eyerly Aircraft
Company and operated as a mobilé-fide by James Strates Shows in
Broward County Florida. 1In this AnCident a sweep broke at the
outer tip of the weldment on the lofng side reinforcing gqusset
(Location 6 in technical drawing #P-760). In discussing the
problem with a number of State amusement”Pide inspectors and the
Commission’s own technical staff, we believe the critical areas
involved may be identified by using the “atfached technical
drawing (#P-760) and the bulletin and appendixspreviously
supplied by Eyerly Aircraft Company in documents dated September
27, 1982. 1In addition to the testing recommendé€d in the
bulletin, further testing may be required such as dye penetrant
testing preceded by non-abrasive paint removal.

You should be aware that the Commission staff will be
notifying all known owners and operators of the "Monster" ride
once they have been identified. In the meantime, if you are
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aware of a "Monster" ride in your jurisdiction please call me at
(301) 492-6608 with that information. If you have any questions
or care to discuss our recommendations further, please feel free
to contact me.

Please note that this document contains information on a
specific ride in a way that allows the public to identify the
manufacturer or private labeler. The information has not been
provided to the appropriate firm for comment in accordance with
section 6(b) of the Consumer Product Safety Act (15 U.S.cC.
2055(b) and must not be released to the public under any
circumstances, Section 29(e) of the Consumer Product Safety Act
(15 U.S.C. (2078 (e)), however, authorizes the Commission to share
this information,with federal, state and local agencies. In
accordance with /that section, no agency to which the information
in this bulletin ds‘\provided may disclose it to the public until
the Commission has“Complied with the applicable requirements in
Section 6(b). Since the Commission has not provided Section 6(b)
notice to the manufacturer or private labeler of the ride listed,
it is a violation of federal law to disclose this information to
the public. It is to be used by appropriate amusement ride
officials only.

We appreciate your assistance in this matter of mutual
concern for consumer safety.

James A. DeMarco
Compliance Qfficer
Division of Corrective Actions
Directorate for/Compliance and
Administrative Litigation

Attachments:

Technical Drawing P-760
Bulletin
Appendix
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