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INSTRUCTIONS FOR SETTING UP AND OPERATING THE 
MATTISON HIGH-POWERED PRECISION SURFACE GRINDER 

PLEASE SEE THAT OPERATOR READS THESE INSTRUCTIONS AND HAS ACCESS TO 
THEM AT ALL TIMES·: ALSO THAT SUBSEQUENT OPERATORS SEE THEM. 

FOUNDATION: A firm, substantial foundation is necessary for best re
sults and particularly for a machine which must do work of a high de
gree of accuracy, such as a SURFACE GRINDER. It should be of concrete, 
of ample depth, and isolated from vibration. Where the soil is mushy 
or filled-in it should be deeper and made wider at the bottom. Machine 
should not be backed against a wall but should have room enough allowed 
to draw spindle out to rear 0 

LEVELING MACHINE ON FOUNDATION: Note the three (or five on large ma
chine) round pads on base as shown on foundation print. These are the 
main support of the machineo Remove all bracing blocks and place a 
precision level on the chucks or machi ne t able if there is no chuck, and 
shim at necessary points until mach ine is level in all directions. Put 
bracing blocks in place and tighten e a ch one just enough to brace ma
chine, but not enough to di sturb t h e l evel position. 

CONNECTING WIRES TO MACHINE : Ch eck motor name plate to see that it 
corresponds to your current . Pla ce a three pole · switch (not furnished 
with machine) in the main line wires at some convenient place near ma
chine. Internal connections ar e already made s o it is only necessary to 
connect the line wir e s to the t erminals on machi ne. 

CHUCK CONNECTIONS: If machine is equipp ed with Magnetic Chuckg it must 
be operated by direct current. If direct current is not available, a 
motor-generator set or rectifier must be used. 

GROUND WIRE: As a safety precaution, it is advisable to ground the ma
chine by connecting a wire from brass connection near cable box to steam 
or water pipe. 

LUBRICATION: Upper works and vertical ways are lubricated by Bijur One
Shot Lubricator, see chart covering this attached to back of these 
instructions. 

Front bronze bearing and rear ball bearings on spindle are oil lubricated 
from pressure lubrication system at rear of wheel slide assembly. 

The front bearing is pressure fed and the rear ball bearing runs in a 
circulated bath of oil. 

This system is interlocked with a pressure switch so that it is impos
sible to run spindle motor until lubricating pump has built up 8 to 10# . 
pressure, thus insuring that bearings are well lubricated. 

Oil level should be checked every day before starting machine and should 
be about 1/4" below top of oil f'illing cup "A", ( shown on Page 2}., when 
machine is idle. 

At periodic intervals of' approximately 500 hrs. the oil tank should be 
completely drained and refilled with one quart of fresh clean oil. We 
reconnnend "Universal Spindle Oil" 150 s.u.v.@ 100° F. or its equivalent. 
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OIL PRESSURE ADJUSTMENT: Pressure 
system as adjusted at factory should 
never be disturbed, unless spindle 
motor fails to run. If this should 
happen, it will be necessary to 
change pressure setting at relief 
valve and may be accomplished as 
follows: After starting lubricat
ing pump adjust needle valve "B" 
for approximately 70 drops per min
ute. Next loosen lock nut on re
lief valve "C" and turn adjusting 
screw to the right slowly until 
pilot light on control panel glows. 
Then give screw an additional 1/2 
revolution to the right and lock 
with nut. At no time should the 
adjustments of the pressure switch 
be tampered with as they have been 
properly adjusted at the factory. 

Cross Slide is arranged for grease lubricat ion with fittings mounted 
on wheel guard. Grease twice each 8 hour shift. 

If hydraulic pump motor has grease cups, give each cup one turn once 
a week. 

For table ways use a good grade of machine oil Density 300 to 900 s.u.v. 
100° F. See that plenty is fed to them by the force feed pump which is 
located near the hydraulic pump. Note indicator on front of machine 
which should read 4 lbs. or over pressure for normal operation. The 
adjustable regulating valves on the pump govern the supply. The oil 
level gauge at front on base indice.ted the oil level .in the tank of the 
pump. Be sure there is always oil in the tank. Clean filter at rear 
right hand end of base every month. Keep hydraulic tank full of oil 
of viscosity as shown on plate near pump. 

FLOODING OF TABLE WAYS: If machine is left running for considerable 
length of time with table stationary, too much oil will be pumped up and 
will overflow the ways. If machine is to be idle for a time, stop it. 
If oil appears in base of machine, check this point. 

STARTING THE MOTORS: Before starting, be sure the wheel turns freely 
and is high enough to clear the chuck, fixtures, work or anything that 
is on the chuck or table. Note the push buttons at front of machine 
marked "Table Spindle Lubrication and Spindle". These controls permit 
starting the spindle motor or table movement independently. Spindle 
will not start until spindle lubrication has been started and pilot 
light is on. 
TABLE MOVEMENT: Table control lever at front is moved slowly to the 
right to start the table. Move it to the left to stop table at any 

.given position. Table speed can be regulated from about 30 ft. per A_ 
minute to 100 feet per minute. The speed is controlled by regulation of .,.-; 
the hydraulic pump. To operate, loosen the control lever button; regu-
late by turning the wheel to give desired table speed. Tighten control 
button when speed has been properly set. Table speed is also controll-
able by throttling the front controi lever for inching table slowly in ·· 
setting to work, over-running for loading, unloading and dressing the 
wheel. Do not throttle for regular grinding. 
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_T_A.;.;;B;.;;;L;;.;;;E;;._;T;;;.:R;.;;.I=.P::..;::.S are easily set to regulate the table travel a cc or ding to the 
work. To over-travel table without disturbing the trips, stop table with 
start and stop lever j ust before trip strikes table revers i ng lever. 
Raise trip lever by hand and allow table trip to pass reversing lever. 
Table can then be moved to extreme end postion. 

RAISING THE GRINDING WHEEL: Note shifter lever located at the side 
of large wheel at front of machine. To raise grinding wheel, pull 
this lever forward into position marked "Power Feed", then push button 
marked "Up" located on front cover. Pulling lever forward disengages 
t h e hand operating wheel. Lever must be pulled forward to engage gears 
before pushing either motor start buttons. 

LOWERING THE GRINDING WHEEL: Pull the same lever forward to disen~age 
hand feed and at s ame time push motor control bu tton morked "Down. 
Power may be used for bringing the wheel near the work and final set
ting is done with the hand wheelo 

POWER OPERATION OF WHEEL CROSS SLIDE: Before the hydraulic cross feed 
of wheel spindle will o~er r te, it is ne cess ary to turn selector switch 
on control panel to "on' pos i tion. Allow one half minute for control 
tube to warm up. 

HAND OPERATION OF WHEEL CROSS SLI DE: Note lever back of hand wheel on 
upper right hand s i de of wheel slide housing . This lever must be moved 
to the ri gh t as far as possible to di sengage the hydraulic power and per
mit cross feedi ng with h and wheel. Hand cross fe eding will be required 
only when grinding shoulders, slots, etc., where it is not practical to 
cross feed with hydraulic power. After hand feeding, simply move the 
lever back to the left for engaging the hydraulic power cross feed. 

/ SHOULDER GRINDING: When grinding shoulders on side of wheel, grinding 
channels, radii, bevels and contours, cross feeding must be done by 
hand. A graduated dial is provided in connection with the hand wheel to· 
indicate the amount of cross feed as r equired. On this type of work it 
is important that the side of the wheel be relieved with a hand dresser 
to provide clearance in the cut. Also it is advisable to slow down the 
table feed to about 60 fe et per minute to obtain best results on side 
grinding . Tighten wheel slide lock handle to eliminate backlash. 

FAST TRAVERSE CROSS TRAVEL: For rapid travel of wheel slide to extreme 
forward or rear position simply place the table reversing lever in a 
vertical position. To stop wheel at any desired point return table 
reversing lever to normal position. Direction of cross feed travel will 
be determined by position of reversing lever · for cross feed. 

CONTROL OF CROSS TRAVEL: The amount of cross travel of the wheel is 
determined by setting of the two pawl levers on the ratchet at front of 
machine just right of the t able start and stop lever. These pawls 
should be set so the wheel travel will reverse according to the width 

· of the work being ground. On flat work of narrow width it is important 
that the wheel travel a sufficient distance to bring the entire width 
of the wheel into service so the wheel may wear evenly across the full 
width. Also the wheel should overrun the wo~k an equal distance at front 
and back edge of the work(about one half the width of the wheel). Re
versal of wheel cross travel by hand is accomplished with the vertical 
reversing lever on control panel, just left of the ratchet and pawl 
housing. 
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SETTING FOR DOWN FEED: Place shifter lever in position marked "Hand 
Feed11 and use the large hand wheel for bringing the wheel slowly into 
the work until it sparks faintly. The table should be operating when 
this setting is made. One turn of the large hand wheel lowers the a. 
grinding wheel fifty thousandths (.o5o). A large adjustable dial • 
graduated in thousandths loc a ted under hand wheel may be used for 
rough work or where limits are all not so close. 

MICROMETER SETTING: Move shifter lever into position marked Micro 
Feed and turn micrometer dial loc a ted on top of hoist unit, to left 
until stop is reached. After this stop is reached turn sarae micrometer 
dial to right or clockwise the amount it is desired to lower wheel; 
then begin feeding wheel into work with large handwheel, a small amount 
each pass until stop is encountered. The micro dial is graduated in 
.0001. One complete turn of micro di a l allows wh eel to be lowered 

.002
11

• -

MOUNTING GRINDING WHEELS: All wheels should be mark ed by a scratch or 
file mark on inside diameter of bore. When putting wheels back on wheel 
sleeve always spot this mark at top and center of hub on wheel sleeve. 
This procedure will locate balance and periphery of wheel in relation 
to last previous dressing and will requ ire a minimum of wheel loss in re
dressing. Be sure wheel is well tightened on t h e sleeve and entire 
assembly is well balanced. If not we l l tightened, the inertia and 
momentum in starting and stopp ing may cause a shift in position. 
CAUTION: Do not use paper washers supplied by wheel manufacturer. 
Wheel should bite into lead facing s of flanges. Make sure the wheel 
sleeve lock bolts are tight. With the use of extra wheel sleeves, grind
ing wheels may be locked permanently on sle eves, and wheels c h anged by 
removing entire assembly of wheel and sleeve.· To remove assembly, 
loosen hexagon nut on spindle and use wheel puller to remove sleeve 
from taper on spindle. 

DRESSING THE WHEEL: Place diamond in holder ' provided at right hand 
end of table. Then set the extreme right hand t able do g so t h at tabl e 
will stop with the diamond app roximately 1/4" to l eft of center of wheel. 
Then by operating wheel dresser lever located just below tabl e reversing 
lever the wheel will travel a cross diamond. The knurl e d lmob to the r ight 
of wheel dresser lever controls the spe ed of wheel travel while dressing . 
Rotating knob to the right decreases spe ed and ro tating to lef t inc r e a ses -
speed. Use faster speed for co arse dres s i ng or rough i n g and use s l owe r 
speed for fine dre s sin g or finish grinding . For high production dres si ng 
where extreme accuracy is not required, the diamond holder mounted in 
vertical slide may be used. 

COOLANT TANK: The coolant tank is loc ated out s ide to the 1 ef t r ear o f 
base. It is made up of four compartments. The first and second com
partments catch li ght or float i n g gr i ndings, and are provided with an 
underflow outlet to third compartment which is provided wi th an over
flow to the fourth compartment from which is pump ed the cl e an coolant 
to wheel. Cool a.nt tank should be clean ed of grin dings as often as is 
necess ary. Where shoulder, contour or straight l ine gr inding is done A. 
(without cross travel of whee l) or where v ery fine surface f ini sh is W'' 
required it is advisable to .install a coolant filter to p r event poss i bil-
ity of grinding s being brought up which may cause streaking on the work. 
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REMOVING SPINDLE MOTOR: If for any reason it should be necessary to re
move the spindle motor refer to drawing showing the spindle bearing 
and motor assembly. These are shaftless motors, built-in, and are easily 
removed. 

CLEANING MACHINE: Machine should be thoroughly wiped clean at least once 
each week. A soft rag or waste dipped in kerosene will remove accumulated 
grindings and dust and preserve appearance of machine. Care should be 
exercised that dirt is not wiped onto table ways or cross-slide ways. 
Grindings will be found to accumulate in water return trough at rear of 
table. These grindings should be removed as often as necessary rather 
than let them return to coolant tanko 

GUARANTEE: Any parts of our own manufacture which fail due to fault in 
material or workmanship within one year from date of installation will be 
repaired or replaced free of charge FoO.B. Rockfordo Old parts to be 
returned for inspection to determine cause of failure. Units purchased 
complete for installation in the machine, such as hydraulics, chucks, 
ball bearings, motors and electrical equipment are subject to the stand
ard guarantee of the manufacturers thereofo No credit will be allowed 
for expense incurred for repairs done without our knowledge and consent, 
and guarantee will be forfeit e d if repairs or changes are so made 0 

IRREGULARITIES OF FINISH A1~D MACHINE OPERATION WHICH CAN BE CORRECTED BY 
OPERATOR. 

1. CHATTER OR VIBRATION MARKS IN FINISH. 

A. Grade of wheel too hard for material being ground. 
B. Wheel in need of dressing. 
c. Wheel out of balance. 
D. Wheel loose on sleeve. 
E. Cross slide gib loose. 
F. Bearings too loose. 

WARNING: Make certain that chatter marks are not caused by 
A, B, C, D, or E before adjusting bearings. To adjust 
bearings see detailed instructions for adjustment on · 
Page 9. 

2. LONGITUDINAL LINES IN FINISH CAUSED BY EDGE OF WHEEL. 

A. Cross slide gib too loose or in need of greasing. 
B. Wheel dressed too finely and not free cutting. 
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REMOVING SPINDLE MOTOR: If for any reason it should be necessary to re
move the spindle motor refer to drawing showing the spindle bearing 
and motor assembly. These are shaftless motors, built-in, and are easily 
removed. 

CLEANING MACHINE: Machine should be thoroughly wiped clean at least once 
each week. A soft rag or waste dipped in kerosene ~ill remove accumulated 
grindings end dust and preserve appearance of machine. Care should be 
exercised that dirt is not wiped onto table ways or cross-slide ways. 
Grindings will be found to accumulate in water return trough at rear of 
table. These grindings should be removed as often as necessary rather 
than let them return to coolant tank. 

GUARANTEE: Any parts of our own manufacture which fail due to fault in 
material or workmanship within one year from date of installation will be 
repaired or replaced free of charge F.O.B. Rockford. Old parts to be 
returned for inspection to determine cause of failure. Units purchased 
compJete for installation in the machine, such as hydraulics, chucks, 
ball bearings, motors and electrical equipment are subject to the stand
ard guarantee of the manufacturers thereof. No credit will be allowed 
for expense incurred for repairs done without our knowledge and consent, 
and guarantee will be forfeited if repairs or changes are so made. 

IRREGULARITIES OF FINISH AND MACHINE OPERATION WHICH CAN BE CORRECTED BY 
OPERATOR. 

1. CHATTER OR VIBRATION MARKS IN FINISH. 

A. Grade of wheel too hard for material being ground. 
B. Wheel in need of dressing. 
C. Wheel out of balance. 
D. Wheel loose on sleeve. 
E. Cross slide gib loose. 
F. Bearings too loose. 

WARNING: Make certain that chatter marks are not caused by 
A, B, C, D, or E before adjusting bearings. To adjust 
bearings see detailed instructions for adjustment on · 
Page 9. 

2. LONGITUDINAL LINES IN FINISH CAUSED BY EDGE OF WHEEL. 

A. Cross slide gib too loose or in need of greasing. 
B. Wheel dressed too ·finely and not free cutting. 
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3. INACCURATE GRINDING. 
A. Magnetic Chuck bolts loose. 
B. Wheel not dressed evenlv. 
C. Wheel glazed and not cutting .freely. - · 
D. Magnetic Chuck in need of dressing. To dress chuck, grease cross 

slide, dress wheel evenly with diamond and take as light as pos
sible a cut over chuck and let spark out fully. 

E. Nuts holding cylinder rams at either end of table must be loose 
so that table end bracket floats on rams. A Clearance of .003" 
is necessary between table end bracket and cylinder ram nuts to 
prevent rams raising table off oil film on ways. 

F. Wheel slide gib too loose. 

4. SCRATCHY FINISH. 
A. Wheel too soft for material being ground, causing grain struc

ture to break down. 
B. Grinding in coolant. Clean out tank. 

5. JERKY, UNEVEN MOVEMENT OF TABLE. 
A. Cross slide gib too tight. 
B. Air in table cylinders. Drain small quantity of oil from each 

cylinder through small petcock at end of cylinder while table is 
in operation. 

6. INDEXING DIAL INACCURATE. 
A. Vertical slide gibs located on rear ways of columns too tight. 

MATTISON MACHINE WORKS 
ROCKFORD, ILLINOIS 

u.s.A. ' 
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C AUTIO N 

READ CAREFULLY BEFORE ADJUSTING SPINDIE BEARING. 

Remember that with the Mattison Grinder you are operating a machine 
combining such rigidity and high power that care must be taken not 
to force a heavier cut than the wheel will actually make. 

The wheel is the limiting factor and the machine cannot be forced 
beyond the free cutting capacity of the wheel without causing trouble. 

Of first importance is the selection of wheels best suited to the 
jobs in hand. A wheel that is too hard will quickly glaze over while 
one that is too soft will break down unduly fast. 

Even a wheel of proper grain and grit, if not dressed often enough, 
will Joad up and gl-aze over. 

When a wheel becomes glazed, it will not carry through the cut but 
is forced to ride over the surface instead of cutting its way free. 
This generates heat, causing the work to expand and then if the 
operator continues to crowd the feed, a tremendous strain is built 
up on the spindle bearings and cross slide. Thepower and strength 
of the machine will drive the wheel over the work, but a penalty 
must be paid in bearing and slide wear. Use this power for the use
ful purpose intended by proper attention to wheels and their handling. 

Chatter appearing in the work is a thing that may be very misleading 
as to cause. 

A wheel that is too hard for the work, or becomes glazed, will cause 
chatter. LQose slides will cause chatter, dressing a wheel with 
the diamond set too far off the center line of the wheel will cause 
chatter. An overloaded wheel that cannot clear itself in the cut will 
cause chatter. Lastly, a loose bearing will cause chatter. So do not 
make the mistake of jumping to the conclusion that bearings need tight
ening every time a little chatter appears, but first check all other 
possible causes. Overtightened bearings are sooner or later bound to 
stick or burn out. 

The manufacturers will not assume responsibility for damage to wheels 
or bearings caused by crushing overloads due to over-feeding, neglect 
in keeping the machine in proper adjustment, the use. of improper wheels, 
or failure to dress wheels properly. 

Selection of wheels is very important. Do not assume that because a 
certain grit and grade of wheels work well on one surface grinder it 
will do equally well on another make or type. Difference in power R.P.M., 
width of wheel, and operating conditions may require a distinctly dif
ferent make-up of wheels. Ask for cooperation of the wheel manufacturer 
and machine manufacturer in determining the type of wheel best suited to 
the jobs in hand. 
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Operator must learn from experience to detect when a wheel is not 
clearing itself in the cut. A free cutting wheel gives a clear, singing 
sound. A wheel too hard or in need of dressing indicates a degree of 
laboring -- sometimes actually a groaning sound. First be sure you have 
the right wheel for the job, then dress as often as necessary to keep it 
from loading. 

Pay particular attention to wheel dressing. If you are turning out a 
lot more work than previous machine, remember the wheel must be dressed 
correspondingly oftener. If doing more work, the element of time com
parison does not apply but the amount of stock removed is the point to 
consider. 

-IMPORTANT-

DO NOT ADJUST bearing until it is definitely established that there is 
actually play in it. 
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ADJUSTMENT OF PRESSURE LUBRICATED SPINDLE BEARING 

1. Remove L. H. threaded nut on end of spin
dle and pull wheel sleeve from spindle. 

2. Rotate bearing nut to right with bearing 
wrench until it can be turned no further 
by hand. Then loosen all nuts on the 
wedge bolts on R.H. side of wheel slide 
housing directly in back of wheel guard. 

3. Rotate bearing nut to the right, forcing 
bearing into tap·ered sleeve to reduce 
bearing clearance. One revolution of 
nut will reduce bearine:; size .007" in 
dia. 

4. After bearing has been taken up the de-

sired amount, (best results are obtained 
with .002 11 to .003 11 clearance) the nuts 
on the four wedge bolts on R. H. side of 
housing should be tightened and locked. 

5. Next the large nut on bearing should be 
backed off several revolutions until 
resistance is met and lightly locked in 
this position. Occasionally it is a 
800d idea to pull the spindle and light
ly spot scrape the bearing, being care
ful to remove all chips before replacing 
spindle. 

6. Wheel sleeve may now be replaced and 
machine is ready for use. 

·1'\ - . . · •. . . . .. . 

Slide Showing Wheel 
Sleeve Removed 

. ~ ,-.. . - J 

Bearing Nut 
Adjustment 

•· . . 

Wedge Bolt 
Adjustment 

I 
(0 
I 
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INSTRUCTIONS FOR OPERATION AND ADJUSTMENT OF OILGEAR VARIABLE DISPLACE
MENT HYDRAULIC PUMP AND EQUIPMENT ON MATTISON HYDRAULIC SURFACE GRINDER 

1. HXDRAULIC PRINCIPLE AND CIRCUIT: The table and cross-travel are 
actuated by means of hydraulic pressure supplied by a pump, controlled 
by a suitable valve to cylinders under what ia called a four-way, non
differential closed circuit. 

2. HYDRAULIC PUMP: The pump which is located on pedestal at right rear 
of Grinder furnishes oil, under sufficient pressure, to operate the 
grinder table longitudinally and the grinding wheel head transversely. 

The hydraulic pump consists of a variable delivery pressure pump for 
high pressure circuit which actuates the grinder table, and a gear 
pump for pilot circuit which furnishes power for the cross-travel 
mechanism, pressure for the table reverse pilot valve, and super
charging effect on the high pressure. This pump is driven direct
coupled to 1200 R.P.M. motor. Small size machines Vee belt driven 
from 1800 R.P.M. motor. 

Direction of rotation of drive shaft is clockwise when facing shaft, 
and is denoted by direct~onal arrow located over shaft. 

011 volume adjustment hand wheel which controls speed of grinder table 
is located in front of machine to the right of operator, and is regu
lated by turning pump handwheel counterclockwise to increase oil volume 
and speed of table, and clockwise to reduce oil volume and speed of 
table. Directional arrows are installed above handwheel to denote 
direction for increase and decrease of oil volume. 

3. TABLE CYLINDER: Two single-acting cylinders for the table are in
stalled in base of machine directly under table. A ram from each cy
linder is attached to a bracket at either end of table. One cylinder 
moves table in one direction, and the other cylinder moves table in 
reverse direction. 

As there is pressure in one direction only on each cylinder of this 
type, the ram does not require a p1ston and rings fitting in the bore 
of the cylinder, but ls provided with a suitable rider or head to sup
port the end of the ram inside the cylinder. This construction elimi
nates all poss1bl1lity of loss of pressure or slippage inside of cylin
der. Packing, located in end of cylinder for sealing around the ram, 
is a "V" type Self-Sealing Packing. To tighten packing, move the 
table to extreme opposite stroke, remove table end bracket, which will 

·make packing gland easily accessible. 

A 1/4" Oilgear petcock is installed in end of each cylinder for re
moving air bubbles. In the event that oil in reserve tank runs low, 
the hydraulic pump will pump air into system and cause table to move 
with a jerky motion. To remove air from cylinders, run table slowly 
and while in operation place can under petcock and open petcock until 
solid stream of oil, minus air bubbles, come from petcock. This pet
cock can be removed and pressure gauge installed to obtain pressure to 
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cylinder. Cylinder ram should 11float 11 in table end bracket to permit 
self alignment during stroke. When tightening two lock nuts on end 
of ram, leave .003 11 clearance between bracket and lock nuts. DO NOT 
GET THE NUTS UP TIGHT. 

4. CROSS-TRAVEL CYLINDER: Cross-travel cylinder is mounted in vertical 
slide and is direct connected to wheel slide. Piston rod should "float" 
in bracket on rear of wheel slide and should have .003" end play be
tween bracket and nut. 

5. HYDRAULIC CONTROL VALVES: Unit consists of the following: 

A. Table control valve. 
B. Cross feed valve. 
C. Wheel dressing valve. 
D. Wheel dressing speed control valve. 

Table control valve controls starting, stopping, inching and reversing. 
It is located on right front of base under push button control panel. 

Gross feed valve controls intermittent feed and reverse of wheel slide, 
~nd is located in center of base under reverse lever. 

Wheel dressing valve and wheel dressing speed control valve operate in 
conjunction to furnish a continuous, smooth, variable speed movement 
to wheel slide. Both valves are located near cross feed valve. 

6. ADJUSTING COMBINATION VALVE TO CONTROL SPEED OF REVERSAL OF TABLE: 

Acceleration and deceleration chokes are located on top of valve unit, 
two at each end. 

The acceleration chokes should be adjusted first. These chokes control 
the speed at which table starts reverse stroke immediately after table 
has reached its extreme travel. 

The deceleration chokes control the ~peed of table from time reverse 
lever has been tri~ped until table reaches its extreme · travel. 

Adjust acceleration choke first and .deceleration choke last. The cor
rect adjustment of both chokes will cause the grinder table to reverse 
smoothly with a minimum of overtravel and no appreciable change in 
speed of table either before, during, or after reversal. 

"OVertravel11 means distance table travels or "coasts" after reverse 
lever has been tripped. 

7. WHEEL SLIDE CROSS FEED is adjusted from 1/4" per cycle up to the 
width of the wheel. The small knurled knob on right hand side of 
control panel varies the stroke. Clockwise rotation decreases stroke 
and counterclockwise increases stroke. 

\ 
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8. HAND FEEDING OF WHEEL SLIDE is possible with hand wheel on front 
of vertical slide. It is engaged by swinging ball knob lever 1800 
to the right. When engaged for hand feeding, power is automatically 
disconnected. 

9. HYDRAULIC OIL TANK: Reserve oil tank for hydraulic pump is located 
directly beneath pump. 

Oil specification plate for recommended grade of oil is attached to 
outside of pump and motor unit cover. Extreme care should be exer
cised in filling reserve tank, that only clean oil is used. A screen 
filter is installed in opening to tank and should always be used in 
filling tank. 

Oil gauge is provided on side of reserve tank, and oil should show on 
gauge at all times. 

* * * * * * * * w * 

OILGEAR EQUIPMENT IS FURNISHED BY US SUBJECT TO THE STANDARD GUARANTEE 
OF THE MANUFACTURER. 

ATTENTION TO HYDRAULIC EQUIPMENT. 

Inspect all connections at frequent intervals to locate 
any leaks and tighten connection·s if necessary. After a period of 
service the ram packing at ends of hydraulic cylinders will wear and 
need replacing. To repJa ce, run table to extreme of travel, take 
off unit on end of ram outside of bracket attached to table and remove 
bracket from table to provide accessibility. In replacing ram unit, 
do not set up tight. The ram must float in the bracket to prevent any 
cramping that might throw the table out of alignment. Be sure the 
system is always freely charge with oil of the type specified on Oilgear 
plate attached to pump. 

filter gauge. 

5/54 

Replace oi} filter cartridge as soon as indicated by 

MATTISON MACHINE WORKS 
ROCKFORD, ILLINOIS 

u.s.A. 



LIST OF DISTRIBUTORS 
of WHITE & BAGLEY UNIVERSAL SPINDLE OIL 

Recommended for use in Lubricating Front Bronze Bearing 
on MATTISON SURFACE GRINDERS 

Los Angeles Oil & Grease Co., 1333 Willow St., Los Angeles, Calif. 

Moore Machinery Co., 1699 Van Ness Ave., San Francisco, California. 

Mine & Smelter Supply Co., Denver, Colorado 

The N. T. Bushnell Co., 289 State St., New Haven, Conn. 

Sanruel Harris & Co., 11.l+ No. Clinton St., Chicago, Illinois 

The E. A. Kinsey Co., 725 No. Capitol Ave., Indianapolis, Indiana 

Oliver H. Van Horn Co., Inc., 522 Camp St., New Orleans, Louisiana 

Oliver H. Van Horn Co., Inc., 311 Market St., Shreveport, Louisiana 

The White & Bagley Co., 1448 Wabash Ave., Detroit, Michigan 

F. E. Satterlee Company, Minneapolis, Minnesota 

Richards & Conover Hardware Co., Box 889, Kansas City, Missouri 

Mill Supply & Machinery Co., 528 No. Vandeventer Ave., 
St. Louis, Missouri 

Oliver Abrasive & Tool Co., Inc., 60 Pearl St., Buffalo, New York 

Syracuse Supply Company, 314 West Fayette St., Syracuse, New York 

A. V. Wiggin & Co., 326 West Fayette St., Syracuse, New York 

LeValley-McLeod-Kinkaid Company, Inc., Elmira, New York 

•, 

The Cleveland Tool & Supply Co., l427 West Sixt:b St., CJ,evela.nd, Ohio -

The E. A. Kinsey Company, 331 West Fourth Street, Cincinnati, Ohio 

Somers, Fitler & Todd Co., 327 Water St., Pittsburgh, Pennsylvania. 

William K. Toole Company, Pawtucket, Rhode Island 

·Frank H. Logan, 46 Franklin St., Providence, Rhode Island 

Oliver H. Van Horn Co., Inc. of Texas, Franklin Ave. Cor. Austin, 
Houston, Texas 



Bulletin 947100 

INSTRUCTIONS 
OILGEAR TYPE " DS" ONE-WAY VARIABLE DELIVERY PUMPS 

WITH HANDWHEEL CONTROLS 

".-. \ ..,.----FILTER GAGE 

I •: ) --=rr:J 
/ -......____ -F ILTER~---_-,:_ ....._..,. 

,, 
\ •,; - -=ar--' 

FILTER DRAIN 
PLUG 

H IGH PRESSURE 
RELIEF VALVE 

ADJUSTING SCREW 

-

HANDWHEEL 
VOLUME CONTROL 

• 
PORT " B " 
RETURN 

CONNECTION 

PORT "A " 

HIGH PRESSURE / ) 

' ® ®l 
~~~ / 
~ n Q I 

CONNECTION / 

/ ' ~ 

GEAR PU MP 
RELIEF VALVE CAP 

®· LOCK NUT FOR 
HANDWHEEL 

------=--

Figure 1 . Type "DS" Pump-Control Side (53263). 

TO THE USER AND OPERATOR OF OILGEAR TYPE 
"DS" VARIABLE DELIVERY PUMPS 

'he purpose of these instructions i s to both simplify 
nd minimize your work of installing, operating and 

.. iaintaining Oilgear Type "DS" Pumps . Your ac
quaintance with the detail construction, principle of 
operation, recommended application and inherent 
characteris tics of these units will assure satisfactory 
performance , reduce shut-downs and increase the 
life expectancy. 

For publication convenience, instructions covering 

the "Type "S" Handwheel Controls", "Case and Rad
ial Pis ton Units", "Gear Pumps", "Suction Valves", 
"High Pressure Relief Valves" and "Gear Pump 
Relief Valves" are issued in separate bulletins (see 
back cover) . 

We feel confident, that if these instructions are ad
hered to, the Oilgear will operate to your satisfac
tion. 

THE 0ILGEAR COMPANY 
ISSUED FEBRUARY 1954 MIT.WAUKEE 4. WISCONSIN. U.S. A. BULLETIN 947100 
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Figure 2 . Type "DS" Pump - Opposite Control Side (53264) . 

. Some pumps have no ports 50 and 51. On these units port 8, instead of port 26, is connected to port 22. 
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Figure 3. Type "DS" Pump - Bottom View (53269) 
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LOCATION OF PORT 13 
ON SIZES 4,8 6 12 

PUMPS 

0 

22 

COOLER INSTAL LATION DRAWING DS-47905 
W OLER OIL CIRCUIT DS- 947905 
COOLERS ARE NOT F'URNISHED WITH PUMPS. 

PAD FOR EXTRA PORT 18 
ON SIZES 4,8,12 8 20 

P MPS . 

GEAR PUMP 

PORTS 12 8 8 ARE TO 
THE RIGHT OF 25 8 26 ON 

SIZES 100 8 150 PUMPS 

GEAR PUMP RELIEF 
VALVE DRAIN 

GEAR PUMP 
RELIEF VALVE 

2 6 
SIZES 4 88 (BALL PUMPS PRIOR . 
TO 19 50 ) HAVE NO PORTS 50 8 51,/1 
PORTS ea 22 ARE CONNECTED . : 

PRESENT SIZES 12 TO 150 HAVE _.....,.; 
PORTS 50 S 51. PORTS 22 S 26 ------- ' 
ARE CONNECT ED. PORT 8 IS 

1 

' 

PLUGGED. 22 
I I I 

'- · - - - - - - - - -· - .. - - - -- - - - - -- - - - - - - - J 

VOLUME 
ADJUSTMENT 

PAD FOR EXTRA PORT 
19 ON SIZES 4 ,8, 12 

8 20 PUMPS 

'PORT 'A ' RELIEF VALVE 
ADJUSTMENT. 

..-.YULUME ADJUST MENT 
HAND WHEEL 

HIGH PRESSURE 
RELIEF VALVE 

NOTE 

Q 

OL CIRCUIT SHOWS THE PUMP 
LOOKl"IG FROM Tt£ FLAIGE EN 
DOTTED LINES THUS- --
SH OW EXTERNAL PI PE 
L INES , FURNISH E D WI T H 

/ / PUMPS. 

CORED OR DR ILL ED 
PASSAGES ARE SHOWN 
THUS=== 

OPEN PORTS~ 

PLUGG E D PORTS D==-

Figur e 4. Oil Circuit and Port Location Diagra ·n for Type "DS" Pumps (DS-947120-A) (53946_A). 
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PORT DATA 
PORT PUMP SIZE 4 8 12 20 35 60 ,ooj I50-NO. ' PORT DESCRIPT ION PIPE TAP SIZE 

A HIGH PRESSURE CONN . I¾ I I~ 111? 2 ~Ii, 12'h t2~ 
B RE TURN CONN . 314 I 1114 1i;z 2 2~ 21,<z 2\4, 

I CASE DRAIN % I I 11;4 I 1"2 2 2 2 

2 EXCESS RETURN EXHAUST 31a 1;2 314 I~ 2 2 2 2 -
3 GEAR PUMP SUCTION 3/4 I I I 11/4 1114111/4 I '"z 
4 GEAR PUMP PRESSURE l/2 '12 3ts '12 314 3/4 ;314 i314 

5 PUMP SUCTION 3;4 I 1114 I 11-2 2 3 i 3 I 3 

6 'A' RELIEF VALVE EXHAUST 3ts l/4 l/ 4 % I 1114 '11/4 11/4 

1 'B' RELIEF VALVE EXHAUST 3,oa 1/4 l /4 3;4 I IY4 1lt4 11/4 

8 GEAR PUMP REL.V1.Y. EXH. '12 I~ l/2 'l'l 3;4 314 314 ¾ 
9 GEAR PUMP PRESSt.ffiE - - - l/2 3/4 I I I 

10 'A' CORE TO CONTROL CONN 1;4 1/4 l/4 I;? 1/2 ~4 314 3;4 

II 'A' SIDE CONTROL CONN I¾ 3/s 31a 3/4 * * * * 12 GEAR PUMP REL. VLV. EXH. '12 I; ? '12 '12 314 3~ 314 3;4 

13 GEAR PUMP PRESSURE I/? I/ ? 112 1/ :;, 3;4 3;4 3/4 ,3/4 

14 'A' SIDE CONTROL CONN. 1;4 l/4 3/R 3;4 314 314 I I ,~ 'A' SIDE CONTROL EXHAUSl 3ta 3/s '12 3;4 I 1114 IY4 1114 

16 'A' CORE SIZE 71a 1118 ,:;-a ,!}a 21/4 3 3 1 3 

17 'B' CORE SIZE ?ts ii/a ,}a l ~A 21/4 3 3 i 3 

18 'B' CORE CONNECTION 3;9 3;a 3ta '12 * * * I* 
19 'A' CORE CONNECTION 3r'a 319 :3/e :112 * * * * 20 'A ' REL . VLV CROSS . CONN . 1;4 114 j114 3te 1/2 314 314 314 ' 2 1 'B' REL . VLV. CROSS CONN . l/4 l/4 '14 ¾ 1;2 3;4 314 314 

22 STANDARD SUPERCHARGE 3iB 3;9 I~ 1/2 314 3;4 3/4 3;4 

25 AUXILIARY CONN . 1; 2 II; :;, l/ 2 l / 2 3/4 314 3/4 3/4 

26 AUXILIARY CONN . ¾ 1/2 '12 '12 3;4 3;4 3;4 3;4 

27 GEAR PUMP PRESSURE l/2 l /2 l / 2 112 3/4 3/4 3/4 I 

28 'B' SIDE CONTROL EXHAUST ¾ l /4 '12 ?¥4 I 1v4 ,1~ 11/4 

29 OIL FIL TER DR AIN - - - - - 118 l/4 l /4 

I - - I - i i I 

so G.PRV EXHAUST - I - :31s J3fB 1/2 1/2 I/2 iI12 
2_ 1 !ACC ESS. PORT TO PORT 50 - - 1/211/2 3/ 4 % 13/ 4 i 3/ 4 

f 
* BLANK FLANGE UNLESS OTHERWISE SPECIFIED . 

zi1 
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INSTALLATION AND PREPARATION OF PUMP 
FOR SERVICE 

1. PUMPS WITH RESERVOIRS . 

These units are usually fully equipped and ready 
for installation. 

2. PUMPS WITHOUT RESERVOIRS. 

These units are shipped with or without suction 
and discharge tubes in place·. When shipped WITH 
tubes in place, clean external surfaces of pump 
thoroughly . . . especially the bottom surface which 
mounts on reservoir. IMPORT ANT, remove pipe 
tap protector from case drain port 1. This port 
must be open to reservoir . . . no tube is re
quired. When shipped WITHOUT tubes in place, 
clean external surfaces of pump thoroughly . . . 
especially the bottom surface which mounts on re
servoir. Remove all pipe tap protectors under 
pump case. Screw tubes securely into proper ports 
under pump. Numbers corresponding with proper 
ports in case are stamped or printed on the tubes 
furnished by The Oilgear Company . Use pipe com
pounds sparingly. Screw tubes securely in place to 
prevent air being drawn into the systems . Suction 
and discharge tubes should reach to within one or 
two times the diameter of tube from bottom of 
reservoir. IMPORT ANT, port 1 must be open to 
reservoir . . . no tube is required. 

3. MOUNTING . 

Bolt lower flange of pump and gasket to machine 
reservoir or bolt standard reservoir to machine or 
floor. Mount reservoir at least six inches above 
floor level to facilitate draining of oil. Avoid undue 
jarring and abuse in handling to protect tubes and 
pump mechanism. 

4. PIPING AND FITTINGS. 

See Oilgear bulletin on "Piping Recommendations". 

5. POWER REQUIREMENTS. 

Power is required in proportion to volume a nd pres
sure used. Motor size recommendations for specific 
applications can be obtained from The Oilgear Com
pany. Standard low starting torque motors are 
s·uitable for most applications. 

6. DRIVE. 

Pump drive shaft must always rot.ate clockwise when 
facing end of pump shaft. (Special pumps available 
for counterclockwise rotation). See name plate on 
gear pump housing. Use either direct, belt, tex
rope, silent chain or gear drive. Provide an easy 
slip fit for coupling, pulley, sheave, sprocket or 
gear and fasten with set screw. Do not use a drive 
fit. 

7. OIL RECOMMENDATIONS. 

Refer to red oil instruction plate on pump case or 
reservoir or Oilgear bulletin on "Oil Recommenda
tions". Set pump handwheel to about zero stroke. 
Turn drive shaft a few revolutions by hand to be 
sure all working parts are free. Switch electric 
control off and on several times before allowing 
pump to reach full speed. Turn handwheel control 
to full stroke, or a fraction thereof, to fill system 
with oil. AVOID STARTING OR STOPPING OF 
PUMP UNDER LOAD. Pump passages, piping and 
cylinder or hydraulic motor are filled by running 
pump. When cylinders are used, operate machine 
idle and at full stroke of cylinders to enable all air 
to be forced out of the system and replaced by a 
solid column of oil. Add oil to the pump reservoir 
as system is being filled. Be sure the oil level -in 
reservoir never drops below the low oil le·vel marker. 

8. OIL FILTER. 

Approximately 30 gph of the gear pump oil flows 
through the filter flow control valve and filter. Re
place element when filter pressure gage pointer 
reaches "Change Filter Element" area at normal oil 
temperature. Remove top cover of filter case, 
lift out element and open drain plug to drain out 
oil. Wipe filter case clean , close drain plug, insert 
a new element and fasten cover in place. If filter 
gage pointer remains at "0", remove plug in bottom 
of flow control valve and clean out passage and 
plunger groove . 

9. AIR BREATHER. 

On most installations, an air breather is screwed 
into top of oil reservoir. Keep breather case filled 
to the oil level mark with oil. About once every 
six months, remove wing nut and cover from breather 
and clean screen with solvent. Ins tall screen and 
fill to mark with clean oil. 
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PARTS LIST 

OILGEAR TYPE "DS'' PUMPS (SIZES 2 TO 60) 

PARTS NO. PARTS 
NO. PARTS NO. 

Spacer, Flange 91. Gasket, Housing 
1. Flange, Suction Valve 46. 92. Gear , G . P. Driven 
2. Screw, Flange 47. Gasket, Spacer 

93. Bearing, G. P. Roller • 3. Seat, Check Valve 48. Flange, Blind 
94. Shaft, Stub 

4. Disc, Check Valve 49 . Screw, Flange 
95. Shim, Front Rotor Bearing 

5. Cage, Check Valve 50 . Gasket, Suction Flange 
96. Bearing, Front Rotor Gasket, Pintle Cover \ 6. Gasket, Suction Valve 51. 
97. Cover, Gear Pump 

7. Body, Suction Valve 52. Cover, Pintle 
98. Gasket, G. P. Housing 

8. Gasket, Oil Reservoir 53. Screw, Pintle Cover 
99. Flange, Coupling 

9. Case, Pump 54. Screw, Flange 
100 . Ring , Coupling 

10. Gasket, Control Cylinder Cover 55. Flange, Connection 
101. Roller, Coupling 

,, 
11. Cover, Control Cylinder 56. Gasket, Flange 

102. Bearing, Rear Shaft l 12. Screw, Cover 57. Filter, Oil 
103. Flange, Blind 

.11 13. Stem, Indicator 58. Valve, Flow Control 
104. Screw, Flange 14. Bushing, Indicator 59. Gage, Filter 
105. Gasket, Flange 15. Spring, Indicator 60 . Pintle 
106. Retainer , Bushing e 16. Dowel, Slide Block Liner 61. Key, Pintle 
107. Plug, Dummy 17. Dowel, Case Liner 62. Shim, Rear Rotor Bearing 

18. Rotor 63. Bearing, Rear Rotor 108. Plug, Pipe 

19. Eyebolt 64. Plug , Pipe 109. Bushing, H.P.R. V.* 

20. Piston 65. Spacer, Thrust Ring 110 . Plunger, H.P.R. V.* 
21. Cylinder* 66. Ring, Thrust 111. Seat, H.P. R. V. Spring 
22. Slide Block 67. Nameplate 112. Spring, H.P . R . V. 
23. Nameplate , Control 68 . Screw, Rotor Cover 113. Guide , H.P.R. V. Spring 
24. Screw, Drive 69 . Wire, Lock 114 . Gasket, Cap 
25. Screw, Cap 70. Screw, Slide Block Cover 115. Cap, H. P.R. V. 
26. Wire, Lock 71. Wire, Lock 116. Screw, Cap 
27. Collar, Stop 72 . Housing, Gear Pump 117 . Nut, Lock 
28. Pin, Taper 73. Screw, Housing 118. Screw, H.P. R. V. Adjusting 
29. Plate, Control Nut 74 . Cover, Slide Block 119. Shim, Bushing Retainer 
30. Nut, Control Adj . 75 . Cover, Rotor 120. Cap, Blind 
31. Nut, Lock 76. Plate , Rotation Direction 121. Plug, Pipe 
32. Collar, Stop 77. Ring, Slide Block Spacer 122. Plunger, G.P.R . V. 
33. Screw, Control 78. Shim, Slide Block Spacer 123. Plunger, G. P. R. V. Dash pot 
34. Screw, Retaining 79. Screw, Gear Pump Cover 124. Spring, G . P.R. V. 
35. Key, Woodruff 80. Gasket, Screw 125. Shim, G.P.R. V. 
36. Screw, Retaining Plate 81. Housing, Oil Seal 126 . Gasket, G.P.R. V. Cap 
37. Wire, Lock 82. Seal , Drive Shaft Oil 127. Cap, G . P.R.V. 
38. Cover, Control 83. Nut, Bearing Lock 128. Spacer, G.P.R.V. 
39. Screw, Cover 84. Washer, Lock 129. Screw, B .P. R. V. Cap 
40. Handwheel 85. Shaft, Drive 130. Wire, Lock 
41. Gasket, Control Cover 86. Key, G.P. Driver 131. Cap, B. P.R. V. 
42. Bushing, Cylinder* 87 . Spacer, Coupling 132. Gasket, Cap -43 . Shim, Slide Block Liner 88. Shim, Front Shaft Bearing 133. Spring, B. P . R. V. 
44. Liner , Slide Block 89. Bearing, Front Shaft 134. Plunger, B.P.R. V . 45. Liner, Case 90 . Gear, G. P. Driver 135 . Shim, B.P . R. V. 

*Parts 21 and 42, or 109 and 110 a re furnished only as complete assemblies 

When ordering parts be s ure to m ve ser1· al 
b · number of pump. 
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WHEN ORDERING PARTS BE SURE L 
GIVE SERIAL NUMBER OF PUt.1P. T/ 

ITEMS WHICH ARE FURNISHED AS; 
COMPLETE ASSEMBLIES· , * 21 AND 42 • , * 109 AND 110 
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Figure 5. Parts Drawing for Type "DS' ' Pumps (Sizes 2 to 60) (DS-947100-C) (51719-C). 
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SEC,TION C-C, 
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* ITEMS 3 AND 3A ARE FURN ISHED ONLY 
AS A COMPLETE ASSEMBLY 

SECTION A-A. 

* ITEMS 106 a 107 ARE FURNISHED AS 
COMPLETE ASSEMBL~ 

NOT E= 
WHEN ORDERING PART S BE 
SURE TO GIV E SER IAL 
NUMBER OF PUMP. 

Figure 6. Parts Drawing fo1· f ype " DS" Pumps (Sizes 100 and 150) (DS-947101-B) (54085- B)· 
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PARTS LIST 

OILGEAR TYPE "DS" PUMPS (SIZES 100 AND 150) 

NO. PARTS NO. PARTS NO. PARTS 

1. Flange, Auxiliary 35. Screw , Cap 76 . Cover, Gear Pump 2. Gasket, Flange 36. Key, Woodruff 77. Housing, Gear Pump - 2A . Plug, P ipe 37 . Nut, Lock 78. Ring , Slide Block Spacer 3. P lunger , H.P.R.V.* 38 . Cover, Control Cylinder 79 . Bearing, Front Rotor 3A . Bushing, H.P. R. V. * 39. Gasket, Cover 80. Shim , Front Rotor Bearing 4. Seat, H.P.R . V. Spring 40. Gasket, Reservoir 81. Plate, Rotation Direction 5 . Spring, H.P. R. V. 40A. Gasket, Suction Valve 82. Gasket, G . P. Cover Screw 
6 . Guide, H.P.R . V. Spring 41. Flange , Suction 83 . Screw, G. P. Cover 
6A. Nut, Lock 41A. Seat, Check Valve 84 . Shim , Front ShaftBearing 
7 . Screw, H.P.R. V. Adjusting 42. Disc , Check Valve 85 . Gasket, Shaft Seal 
7A. Cap, H . P.R. V. 42A. Cage , Check Valve 86 . Washer , Bearing Lock 
8 . Flange, Blind 43. Gasket, Suction Flange 87. Nut, Bearing Lock 
9 . Gasket , Cap 44. Body, Suction Valve 88 . Housing, Shaft Seal 
9A. Retainer , Bushing 45. Flange, Blind 89. Key , G.P. Drive 

10 . Plug, R. V. Dummy 46 . Spacer , Flange 90. Shaft, Drivt 
11 . Bushing, G.P.R.V . 47. Gasket, Spacer 91. Spacer , Coupling 
12. Sp ring , G.P.R .V. 48. Cap, Pintle Cover R. V. 92. Seal , Shaft Oil 
13 . Plunger , G.P . R. V. 49 . Spring, Pintle Cover R. V. 93. Bearing, Front Shaft 
14 . Spacer , G. P.R. V. 50. Plunger , P intle Cover R. V. 94. 
15 . Cap , G.P . R . V. 51. Shim, Pintle Cover R. V. 95 . Shaft , G . P. Stub 
16. Shim, G.P.R. V. 52. Gas ket, Cap 96 . Gear , G . P . Driver 
17 . Gasket, G. P.R . V . Cap 53 . Gas ket, Pintle Cover 97 . Bearing, G.P. Needle 
18 . Stem, Indicator 54. Cover, Pintle 98. Gear , G. P. Driven 
19. Bushing, Indica tor 55 . Flange , Pump 99. Flange , Coupling 
20. Sp r ing, Indicator 56 . Pintle 100. Ring , Coupling 
21. Line r, Case 57 . Key, Pintle 101. Ring , Coupling Flange 
22. Line r , Slide Block 58 . Shim , Rear Rotor Bearing 102 . Cover , Slide Block 
22A. Shim , Slide Block Liner 59 . Bearing, Rear Rotor 103. Cover, Rotor 
23. Case, Pump 60. Spacer , Thrust Ring 104 . Spacer , Thrus t Ring 
24 . Dowel , Case Line r 61. Ring , Thrust 105 . Ball , Flat Spring 
25. Dowel , Slide Block Line r 62 . 106 . Cylinder* 
26. Screw , Cap 63 . Slide Block 107 . Bushing, Cylinder* 
27. Gasket, Contr ol 64. Eyebolt 108. F itting , B. P. Tube 
28 . Hous ing, Control 65. Rotor 109. Screw, B . P . R. V. Cap 
29 . Plate , Re ta ining 66 . Piston 110 . Cap , B.P. R . V. 
30. N a r.iepla te, Contr ol 67 . Shim, Rear Shaft Bearing 111. Spring, B. P.R. V. 
30A. Nut, Control Adjusting 68. Bearing, Rear Shaft 112. Shim, B . P.R. V. 
31. Handwheel , Control 69. Nameplate 113 . Plunger , B . P.R. V. 
32. Collar , Stop 70. Yoke, Flat Spring 114 . Roller , Coupling 
32A. Pin, Taper 71. Spr ing, Flat 115 . Plug, Pintle Orifice 
33. Scr ew, R etaining 72. Screw , Rotor Cover 116 . Filter , Oil 
33A. Screw, Control 73 Screw, Slide Block Cover 117. Valve, Flow Control 
34 , Collar , Stop 74 . Shim, Slide Block Spacer 118 . Gage, Filter 

75. Gasket , Gear Pump 

*P arts 3 and 3A , or 106 ana 107 ar e furnished only as complete assemblies 

NOTE' 

When ordering parts be sure to give s erial number of pump. 
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MALFUNCTIONS AND CAUSES 

A-. Irregular or unsteady operation. 

1. Oil level in reservoir is low (see paragraph 7}. 
2. Air in the fluid power system (see paragraph 

7 and instruction bulletin on "Suction Valves"). 
3. Insufficient back pressure (see instruction 

bulletin on "Suction Valves"). 
4. Insufficient gear pump pressure (see instruc

tion bulletin on "Gear Pumps"). 
5. Sticking pistons or worn radial piston unit 

(see instruction bulletin on "Case and Radial Piston 
Units"). 

6. Faulty hydraulic motor, cylinder or valve. 

B. Unresponsive control. 

1. Worn control nut or screw. 
2. Control screw loose from slide block. 

· 3. Control screw not operating from stop to stop. 
4. Handwheel not secured to control nut. (See in

struction bulletin on "Type "S" Handwheel Controls"). 

C. Control works hard. 

1. Worn or dirty threads in control nut or screw 
(see instruction bulletin on "Type "S" Handwheel 
Controls"). 

2. Binding or sticking slide block (see instruction 
bulletin on "Case and Radial Piston Units"). 

D. Loss of pressure or volume. 

1. Foreign sediment under high pressure relief 
valve, sticking H.P. R. V. plunger or defective 
H.P. R. V. spring (see instruction bulletin on "High 
Pressure Relief Valves"). 

2. Worn radial piston unit (see instruction bulletin 
on "Case and Radial Piston Units"). 

3. Faulty suction check valve (see instruction 
bulletin on "Suction Valves"). 

4. Obstructed suction passages in case or pintle 
(see instruction bulletin on "Case and Radial Piston 
Units"). 

5. Bushing turned in cylinder (see instruction 
bulletin on "Case and Radial Piston Units"). 

E. Overheating. 

1. Worn radial piston unit (see instruction bulletin 
on "Case and Radial Piston Units"). 

2. Leakage past high pressure relief valve (see 
instruction bulletin on "High Pressure Relief Valves"). 

3. Insufficient cylinder running clearances (see in
struction bulletin on "Case and Radial Piston Units"). 

4. Low oil level in reservoir (see paragraph 7). 
5. Excessive gear pump pressure or worn gear 

pump (see instruction bulletin on "Gear Pumps"). 
6. Continuous operation at excessive pressure. 

F. Excessive noise . 

1. Worn bearings or radial piston unit (see instruc
tion bulletin on "Case and Radial Piston Units"). 

2. Air in the fluid power system (see paragraph 
7 or instruction bulletin on "Suction Valves"). 

3. Incorrect clearances in radial piston unit (see 
instruction bulletin on "Case and Radial Piston 
Units"). 

STANDARD TYPE "DS" PUMP INSTRUCTION 
BULLETINS 

Type "S" Handwheel Controls 
Gear Pump Relief Valves . . 
High Pressure Relief Valves 
Gear Pumps ......... . 
One-Way Pump Suction and Return Valves. 
Case and Radial Piston Units (Sizes 2 to 60} 
Case and Radial Piston Units (Sizes 100 

and 150) ................. . 

947101 
947910-A 
947911-A 

947912 
947913 
947916 

9'7917 

SPECIAL TYPE "DS" PUMP INSTRUCTION 
BULLETINS 

Pumps for closed circuits may be equipped with 
"Suction Valves (Check Valve Types)" and two-way 
pumps are usually equipped with "Suction Valves 
(Three-Way Plunger Types)" covered by instruction 
bulletins 947915 and 947914 respectively. 

GENERAL INSTRUCTION BULLETINS 

Oil Recommendations . . . . . 
Oil Selection and Maintenance 

Recommendations . . . 
Piping Recommendations 

90000-G 

. 90002 
90011-A 

r----------------- OILGEAR REPLACEMENT SERVICE--------- ------ --, 

STANDARD REPLACEMENT PUMPS ARE AVAILABLE TO USERS OF OILGEAR EQUIPMENT WHERE 
COMPARABLE UNITS WILL BE RETURNED FOR REBUILD. THESE REBUILT AND TESTED REPLACE 
MENTS ARE USUALLY CARRIED IN STOCK FOR QUICK DELIVERY, SUBJECT TO PRIOR REQUESTS. 
WHEN STANDARD REPLACEMENTS MUST BE MODIFIED TO REPLACE UNITS WHICH ARE SPECIAL, 
DELIVERY WILL DEPEND ON AVAILABILITY OF PARTS AND ASSEMBLY AND TEST TIME NECESSARY. 

TO OBTAIN THIS SERVICE, PLACE AN ORDER FOR A REPLACEM · 
UNIT (GIVE SERIAL NUMBER AND TYPE DESIGNATION) THE REENPTLAFOR REPAIR OF THE WORN 

· CEMENT WILL BE SHIPPED 
F. O. B. MILWAUKEE, WISCONSIN . USER RETAINS THE REPLACEMENT AND RETURNS THE WORN UNIT 
PREPAID TO THE OILGEAR COMPANY FOR RECONDITIONING AND TEST. WHEN THE 
CONDITIONED AND STOCKED, THE USER IS BILLED THE COST OF RECONDITIONING. UNIT IS RE -

BULLETIN 947100 
LITHO IN U.S.A. 



These pumps are available in conventional size~ 

having normal capacilie,; from 2 lo 150 horse

power and peak capacities up to 190 horsepower. 

In addition, each size is arnilable with one. two 

or three pumps having normal working pressure 

ratings of' 1100, 1700 and 2500 pounds per 

square inch and peak pressure ratings up l o 

3000 pounds per square inch . See tabulations 

below for pressure ratings and specifications on 

~tandard pumps. 

For each fluid power application there is a 

pump having the volumetric displacement and 

working pressure r ating especially suited Lo 

meet the exact requirements. For example, there 

are three size 20 (approximate H.P. output) 

units having the same mounting dimensions and 

rated speed hut with different volumetric dis

placements and different working pressure rat

ings. Thus, the user can select a size 2011, 2017 

or 2025 pnmp for the application. 

PRESSURE RATINGS 
IN POUNDS PER SQUARE INCH 

PRESSURE DUTY . 

SERIES CONT/NI/OIJS ~WTe°RMITTENij PEAK 
/00 % SO% . 10'7. 

1100 

1700 

2500 

/100 IZ2S 

1700 . 1850 · 

2500 2750 

/350 -

2050 

3000 

Standard reservoirs or motor bases are avail

able for each size unit. For additional compact

ness the user can build oil reservoir in the 

machine and mount pump as an integral part. 

SPECIFICATIONS: 
CAPACITY IN CUBIC INCHES AND GALLONS FLOW PER MINUTE AT RATED SPEED 

. PRESSURE SERIES . - , 'I 

1/00 . /700 2500 - , 
ik¥WbUiUU4@ki4&i4ki@#if#HWUtutM - ------------------11J1,1,1,m1fBBIIIBElllDI 

- I I --- ---- IJll■lkkl , 111111-lii◄m -- ·---
E.1111111-•11111t111111111111 ======ilrltriflWm .. ,)j,jfj,J . ' , 

' aililililill■lalilllilil• ; , , 

Printed in U.S. A. BULLETIN 4 71 QQ 



e 
TYPE 

VARIABLE DISPLACEMENT 
''DS'' 

\Villi the large, co11 veuie11t han<l wheel connected 
dirCl'l. to the variable stro ke pump unit through a 
work nut and screw, 1he fluid po we r de live red b~· 
Type "'D S" P umps is accural c l~, and p rolllptly co 11-
1ro lled. An y volume fro m zero lo max i111u111 i:; ub
la ined with two and o ne-half to five an <l 0 11e-qua rl e r 
turns o f the h and wheel, de pending 0 11 the size of 
pum p. Both the h and wheel and screw a re locked in 
p osition with a thumb nut. F or convenience, the con
t ro l can b e mounted on e ithe r side o r 1hc p 1111q1 ca,-c. 

T yp e " DS" Pumps deliver the llui<l power in o ne 
directi on only. R eversal o r o il fl o w to cy linde r or 
lllOlo r is obtained by a s ingle o r colllhin a tio n p isto n 
type control valve located in any t·o n,·c 11 icn t positio n 
to suit the applicatio n. 

Oil frolll the built-in gear pump can he med for 
auxiliary purposes, such as o pe rating pilo t va lves, 
dalllps, and the like. 

Wh en use<l in combina tio n with Oilgcar cyJi11 dc rs 
and contro l val ves the Type " I) ·· P11 111ps arc espe
cially suited for operating grinding, shapin ir, pl aning 
an<l h oning m achines, pnll and pu~h b roaching 
machines and blanking presses. 

One -Way With 

Fig. l n--T _vpe '·ns·• P11111p with Large Motor Base. 

\Vhe11 used in co mhi 11a 1i on wilh Oilgcar Motors 
1hcv co n~1i1111 c id ea l va ri ab.lc speed lransm iss ions for 
d rivi 11 :.: ro nvc,·or~ anrl m ach ines in ru bbe r lire 11rnn11-
l"ac l11 r in:.: p"l:-1111s._ d rivi ng pape r m achines and p ipe 
ronvc,·o rs and fo r rc<"i p roca ting lo n p: grindin:.: 111n

<·hi11e tahlc;.. 

I 
I 

Fig. 17- Dimensions of T ype " DS" Pnmps. ( Write The Oilgear Cum panv for ,·,•rti fiet! ,,rints.) 
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NO. PARTS 

l. Flange, Suction Valve 
2. Screw, Flange 
3. Seat, Check Valve 
4. Disc, Check Valve 
5. Cage, Check Valve 
6. Gasket, Suction Valve 
7. Body, Suction Valve 
8. Gasket, Oil Reservoir 
9. Case, Pump 

10. Gasket, Control Cylinder Cover 
11. Cover, Control Cylinder 
12. Screw, Cover 
13. Stem, Indicator 
14. Bushing, Indicator 
15. Spring, Indicator 
16. Dowel, Slide Block Liner 
1 7. Dowel, Case Liner 
18. Rotor 
19. Eyebolt 
20. Piston 
21. Cylinder* 
22. Slide Block 
23. Nameplate, Control 
24. Screw, Drive 
25. Screw, Cap 
26. Wire, Lock 
2 7. Coliar, Stop 
28. Pin, Taper 
29. Plate, Control Nut 
30. Nut, Control Adj. 
31. Nut, Lock 
32. Collar, Stop 
33. Screw, Control 
34. Screw, Retaining 
35. Key, Woodruff 
36. Screw, Retaining Plate 
37. Wire, Lock 
38. Cover, Control 
39. Screw, Cover 
40. Handwheel 
41. Gasket, Control Cover 
42. Bushing, Cylinder* 
43·. Shim, Slide Block Liner 
44. Liner, Slide Block 
45. Liner, Case 

PARTS LIST 
OILGEAR 11 DS11 PUMPS 

NO. PARTS 

46. Spacer, Flange 
47. Gasket, Spacer 
48. Flange, Blind 
49. Screw, Flange 
50. Gasket, Suction Flange 
51. Gasket, Pintle Cover 
52. Cover, Pintle 
53. Screw, Pintle Cover 
54. Screw, Flange 
55. Flange, Connection 
56. Gasket, Flange 
57. Filter, Oil 
58. Valve, Flow Control 
59. Gage, Change Indicator 
60. Pintle 
61. Key, Pintle 
62. Shim, Rear Rotor Bearing 
63. Bearing, Rear Rotor 
64. Plug, Pipe 
65. Spacer, Thrust Ring 
66. Ring, Thrust 
67. Nameplate 
68. Screw, Rotor Cover 
69. Wire, Lock 
70. Screw, Slide Block Cover 
71. Wire, Lock 
72. Housing, Gear Pump 
73. Screw, Housing 
74. Cover, Slide Block 
75. Cover, Rotor 
76. Plate, Rotation Direction 
77. Ring, Slide Block Spacer 
78. Shim, Slide Block Spacer 
79. Screw, Gear Pump Cover 
80. Gasket, Screw 
81. Housing, Oil Seal 
82. Seal, Drive Shaft Oil 
83. Nut, Bearing Lock 
84. Washer, Lock 
85. Shaft, Drive 
86. Key, G.P. Driver 
87. Spacer, Coupling 
88. Shim, Front Shaft Bearing 
89. Bearing, Front Shaft 
90. Gear, G.P. Driver 

*Parts 21 and 42 furnished only as a complete assembly. 

NO. PARTS 

91. Gasket, Housing 
92. Gear, G.P. Driven 
93. Bearing, G.P. Rolle; 
94. Shaft, Stub 
95. Shim, Front Rotor Bearing 
96. Bearing, Front Rotor 
97. Cover, Gear Pump 
98. Gasket, G.P. Housing 
99. Flange, Coupling 

100. Ring, Coupling 
101. Roller, Coupling 
102. Bearing, Rear Shaft 
103. Flange, Blind 
104. Screw, Flange 
105. Gasket, Flange 
IO 6. Retainer, Bushing 
107. Plug, Dummy 
108. Plug, Pipe 
109. Bushing, H.P.R.V. 
110. Plunger, H.P.R.V. 
111. Seat, H.P .R. V. Spring 
112. Spring, H.P.R. V. 
113. Guide, H.P.R.V. Spring 
114. Gasket, Cap 
115. Cap, H.P.R. V. 
116. Screw, Cap 
117. Nut, Lock 
118. Screw, H.P.R. V. Adjusting · 
119. Shim, Bushing Retainer 
120. Cap, Blind 
121. Plug, Pipe 
122 . Plunger, G.P.R. V. 
123. Plunger, G.P.R.V. Dashpot 
124. Spring, G.P.R. V. 
125. Shim, G.P.R.V. 
l 26. Gasket, G.P.R. V. Cap 
127. Cap, G.P.R. V. 
128. Spacer, G.P.R.V. 
129. Screw, B.P.R.V. Cap 
130. Wire, Lock 
131. Cap, B.P.R. V. 
132. Gasket, Cap 
133. Spring, B.P.R. V. 
134. Plunger, B.P.R.V. 
135. Shim, B.P.R. V. 

NOTE: When ordering parts be sure to give serial number of pump. 

DS-947100-C 



BULLETIN 947101 

INSTRUCTIONS 
TYPE ~~S" HANDWHEEL CONTROLS 

OILGEAR TYPE" o" PUMPS AND "oc"TRANSMISSIONS 

1. FUNCTION. 

The type "S" handwheel control consists of a large 
handwheel, a control adjusting nut, a control screw, 
two stop collars, a lock nut and a control housing. 
The handwheel is keyed to the internally threaded 
control nut so that when the handwheel is rotated, 
the control screw which passes through the threaded 
control nut moves in or out. The control screw is 
bolted to the slide block and has stop collars pinned 
near its inner and outer ends to limit the distance 
through which the slide block can be moved. In op
eration, any volumft from zero to maximwn is ob
tained with two and one-tenth to six and three-eighths 
turns of the handwheel, depending on the size of the 
unit. The lock nut on the control screw locks the 
handwheel to the control screw to prevent creeping. 

2. SPECIFICATIONS. 

Maximwn Turns of Handwheel 

Size Eccentricity Neutral to Full 

2 .150 2.1 

4 .198 2.77 

8 .187 2.6 

12 . 250 3.5 

20 .250 3.5 

35 .375 5.25 

60 .375 4.5 

100 .406 4.875 

150 .531 6.375 

3. MALFUNCTIONS AND CAUSES. 

A. Unresponsive control. 

1. Worn control adjusting nut or screw. 

2. Control screw loose from slide block. 

3. Control screw not operating from stop to stop. 

4. Handwheel not secured to control nut. 

B. Control works hard. 

1. Worn or dirty threads in control nut or screw. 

2. Binding or sticking slide block (see bulletin 
on "Case and Radial Piston Units"). 

4. TESTING. 

A. Pump with pressure at port "A". 

With handwheel turned counterclockwise, all the way, 
the outer stop collar should be flush against the lock 
nut and the indicator stem should be at "0" (zero 
ecc.). With handwheel turned clockwise, all the way, 
the indicator stem should be at "F" (full ecc.). 

B. Pump with pressure at port "B" . 

With handwheel turned clockwise, all the way, the 
indicator stem should be at "0" (zero ecc.) . With 
handwheel turned counterclockwise, all the way, the 
outer stop collar should be flush against the lock 
nut and the indicator stem should be at "F" (full 
ecc.) . 

If control is mounted on left side of pump, when 
facing flanges, the above control functions will be 
reversed. 

ISSUED FEBRUARY 1954 
THE OILGEAR CC)MPANY 

MILWAUKEE 4, WISCONSIN, U.S. A. BULLETIN 947101 



SCREW, RETAINING HANDWHEEL 

COVER, CONTROL 

1, 
NUT, CONTROL ADJUSTING 

\ 
PLATE,CONTROLNUT 

SCREW, CONTROL 

COLLAR, INNER STOP 

NUT, LOCK 

SCREW, COVER 

PIN, TAPER 

WIRE, LOCK 
PIN, TAPER GASKET, COVER 

Type "S" Handwheel Control - Exploded View (53251) . 

5. DISASSEMBLY AND INSPECTION. 

Tap out the tapered pin in outer stop collar and un
screw stop collar and lock nut from control screw. 
Remove socket head cap screws holding control 
housing to pwnp case and turn control assembly 
counter-clockwise until control housing and hand
wheel are free from control screw. Loosen hand
wheel retaining screw and remove handwheel from 
control adjusting nut. Clip locking wire and unscrew 
retaining plate screws. Remove control nut plate 
and control nut from the inside of control housing. 
Clip locking wire and remove cap screws holding 
control screw to slide block. Tap out taper pin from 
inner stop collar and unscrew stop collar from con
trol screw. Inspect all components of control, es
pecially control adjusting nut and control screw. Re
place if worn. 

6. ASSEMBLY. 

Thread inner stop collar on control screw and pin in 
position with a taper pin. Bolt control screw to 
slide block and secure with new, soft i ron locking 
wire. 

If a new control screw is being installed it will be 
necessary to drill holes in it to position the stop 

colla rs correctly. Bolt the control screw to the 
slide block and position the slide block at "F" on the 
indicator stem . Thread the inner stop collar on con
trol screw so that its outer face extends beyond con
trol hous ing flange on pump case the thickness of 
compressed control housing gasket. Remove control 
screw from slide block and drill through control 
screw using colla r for a guide. Ream for taper pin 
and pin collar in position. Insert control nut in con
trol housing and fasten control nut plate over it with 
r etaining plate screws. Secure screws with new, 
soft iron locking wire. Install Woodruff key in con
trol nut and slip handwheel on control nut. Secure 
the handwheel with retaining screw. Install control 
assembly and gasket by turning the assembly clock
wise against the control screw. Fasten control hous
ing and gasket to pump case with socket head cap 
screws. Thread lock nut and outer stop collar on 
control screw and pin stop collar in position. If 
new control screw was installed, outer stop collar 
will have to be positioned on the control screw. 
With pump at neutral ("O" on indicator stem), lock 
nut should be tight against the handwheel and the 
oute r stop collar should be tight against lock nut. 
Drill and r eam a hole through control screw and pin 
stop collar in position with tapered pin. Check on 
indicator stem to make sure that handwheel operates 
s lide block through correct travel. 

NOTE: When ordering parts be sure to include the 
serial number of pump or transmission . 

BULLETIN 947101 LITHO IN U.S.A. 



INSTRUCTIONS 
GEAR PUMP RELIEF VALVE 

Bulletin 947910-A 

OILGEAR TYPES "CG" AND "D" PUMPS AND "DC" TRANSMISSIONS 

RELIEF VALVE CAP 

• I 

I ' \ 
r - I , • l 
.L. A ~ • 

I.Ji \ !.1\.
lL .. 

PORT 27 ,c.,,._, 
~..I~· , L 

PORT 13 

PORT 27 

Type "CG" Pump (51850). 

1 
--- --·~ =~ l)r-=--~ 1~ 

l ' /I 
' 

I ' \) 

\ 

.I iw.,-.-,,,7 

RELIEF VALVE CAP 

Type ''D" Pump (52377). 

-=::~--~ 

I . 

•· ~ 
fl 
~1 

~ --·_) ~----,__, . .r-- RELIEF VALVE CAP 

Type "DC" Transmission (52213). 

1. FUNCTION. 

The gear pump relief valve limits the pressure of 
the gear pump. This valve is built into the flange 
end of Type "D" pumps , the input drive shaft (gear 
pump) housing of Type "CG" pumps and the output 
end of Type "DC" transmission cases. The gear 
pump is built into the drive shaft (gear pump) hous 
ing. It supercharges and lubricates the radial piston 
unit, actuates pump control pistons and slide block, 
delivers oil through the filter, provides oil for 
cooling purposes and supplies oil for operating 
auxiliary equipment. 

2 . SPECIFICATIONS. 

A. Gear Pump Volume in cipm at zero pressure. 
(Some size 8, 12 and 20 pumps have larger gear 
pumps delivering 2500 cipm. Some size 100 and 
150 pumps have smaller gear pumps delivering 
3600 and 5200 cipm respectively). 

B. Relief valve settings in psi for type DH , DHP , 
DR , DX and DXP pumps and DHC, DRC and DXC 
transmissions . 

C. Relief valve settings in psi for type CG, DS, DE, 
DF and DP pumps . 

D. Relief valve settings in psi for type DSC , DEC, 
DFC and DPC transmissions. 

E. Maximum gear pump pressure in psi when using 
the standard spring. Special springs are available 
for recommended maximum pr essure up to 300 psi. 

Size A B C D E 

2 1000 130 85 35 190 

4 1000 130 85 35 190 

8 1700 130 85 35 190 

12 1700 150 85 35 190 

20 1700 130 85 35 190 I 
35 2100 150 85 160 

60 2800 130 85 160 

100 5500 150 85 160 

150 '{000 150 85 160 

THE OILGEAR COMPANY 
ISSUED MARCH 1954 MILWAUKEE 4, WISCONSIN. U.S. A. BULLETIN 947910-A 
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Gear Pump Relief Valve Assembly, Exploded View (51796). 

3. ADJUSTING AND TESTING. 

Remove cap and gasket. Insert additional shims 
to increase pressure or remove shims to decrease 
pressure . Each 1/ 32 inch thick shim will change 
pressure about 12 psi in sizes 4 through 20 and 
5 psi in sizes 35 and up. CAUTION: Do not s him 
for pressures higher than those in Column E above 
or the spring will be compressed solid. Special 
springs are available for recommended maximum 
pressures up to 300 psi. To check pressure , con
nect a low pressure gage to pump port 13 or 27 in 
Type "D" pumps, or port 27 in drive shaft (gear 
pump) housing of Type "CG" pumps and Type "DC" 
trans missions. Note: The gear pump pressure 
may be higher when the oil is cold. Do not make 
adjustments until oil is warm. 

4. MALFUNCTIONS AND CAUSES . 

Unresponsive hydraulic controls, sluggish hydraulic 
controls or insufficient maximum volume may be 
caused by low gear pump pressure or volume. Ex
cessive heating may be caused by high gear pump 
pressure. Valve chatter may be caused by ins uf
ficient dashpot action due to worn parts. Replace 
both plungers if either i s worn. High peak pr -=s-

DISCHARGE 

sures may be caused by plugged hole in valve plunger 
or binding fit of valve plunger or dashpot plunger. 

5. REMOVAL. 

Relief valve can be removed without draining system 
or removing pump from reservoir. Unscrew cap 
and r emove gasket, shims, spacer, dashpot plunger, 
spring and valve plunger. Avoid marring highly 
finished surfaces on dashpot plunger and valve 
plunger. 

6. INSPECTION . 

Wash parts thoroughly. Clean foreign matter from 
grooves in dashpot plunger and small hole in end 
of va lve plunger. Check valve plunger seat for 
scoring or foreign matter . Polish or lap sticking 
plungers. Clearance between dashpot plunger and 
valve plunger and between valve plunger and unit 
case or housing s hould be approximately O. 001 inch . 

7. ASSEMBLY. 

Reassemble c lea n parts in reverse order to tha t 
used for disassembly. Be sur e gasket is in place 
on shoulder of cap before tightening cap in place . 
Anneal gasket, if necessary. Recheck pressure . 

Gear Pump Relief Valve Assembly, Plan View (2V- 8374-L). 

Dashpot plunger and valve plunger a r e furnished only as a complete assemblv. 
When ordering parts be sure to give seria l number of pump or tra ns miss io~. 

BULLETIN 947910-A LITHO IN U.S.A. 



riS@J INSTRUCTIONS 
\_ CJluid/J°'J)e/t _ HIGH PRESSURE SAFETY RELIEF VALVES 

Bulletin 947911-A 

OILGEAR TYPES "D" PUMPS AND"DC" TRANSMISSIONS 

RE L IEf VALVE 
ADJUST I NG SCREW 

B \.-~- -~--~-="I 

GAGE COIIN(CT 10 1/ 

Figure 1. Type "D" Pump (52377) . 

~ 
r .) 
\.d 

Figure 2. Type "DC" Transmission (50873) . 

1 . FUNCTION. 

One or two adjustable high pressure, safety relief 
valves are built into each pump and transmission 
case . These reverse flow type relief valves limit 
the peak pressure of the pump and protect input 
and driven equipment against overload . 

2. LOCATION. 

See figures 1, 2, 4 and 5. A dummy plug , retainer 
and blank cap are installed in hole on opposite side 
of one-way pumps and sizes 44 thru 1212 trans
missions. 

3. SPECIFICATIONS. 

A. Pumps for general straight-line service appli
cations. Nominal pressure rating is 1100, 1700 
and 2500 psi as indicated by the figures 11 , 17 or 
25 in the body of the type designation. Normal 
relief valve setting is 1475, 2100 and 3000 psi 
respectively when pump is blowing 1/2 volume . 

B. Pumps and transmissions for rotary drive ap
plications. Nominal pressure rating of 1100 series 
pumps and sizes 44 thru 1212 transmissions is 
1100 psi. Normal relief valve setting of these units 
is 1700 psi when pump or input unit of transmission 
is blowing 1/2 volume. Normal relief valve setting 
of 1700 series pumps and size 2020 transmissions is 
2500 psi when blowing 1/ 2 volume . 

4. ADJUSTING AND TESTING. 

To check pressure in pump port "A", connect a gage 
to port "A" flange or port 19. To check pressure 
in pump port "B", connect a gage to port " B" flange 
or port 18. To check pressure in transmission 
when output shaft rotation is clockwise (facing output 
shaft), connect a gage to left flange on top of case. 
When output shaft rotation is counterclockwise , 
connect a gage to right flange on top of case. Set 
control for approximately 1/ 2 volume . Check setting 
on indicator stem . Stall ram or output s haft. Loosen 
lock nut and turn adjusting screw inward to increase 
pressure or outward to decrease pressure. Only 
discharge oil past relief valve long enough to check 
setting and make adjustment or excessive heating 
or damage may result. Make adjustments when oil 
i s warm. Lock screw in place with nut. 

5. MALFUNCTIONS AND CAUSES. 

A. Excessive heating may be caused by operating 
unit above nominal or peak pressures recommended. 
The safety valve is your protection against overload . 
If used indiscriminately excessive heating, wear or 
damage may result. 

B. Low pump volume or transmission output speed 
at normal load may be caused by valve plunger 
binding in open position , a worn or dirty valve 
seat, a loose valve bushing or a loose dummy plug. 

C. High peak pressures may be due to a binding 
plunger , obstructed axial groove on plunger or 
s pring screwed down solid. 

D . Excessive chatter may be due to a loose fit be
tween small end of plunger and bushing or too deep 
an axial groove in plunger. 

THE 0ILGEAR COMPANY 
ISSUED MARCH 1954 MILWAUKEE 4. WISCONSIN. U.S. A. BULLETIN 947911-A 
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Figure 3. High Pressure Safety Relief Valve, Exploded View (51797). 

6. REMOVAL . 

Normally, the relief valves can be removed without 
draining system. However if pump or transmission 
is lower than other large volume components in 
system, equipment above pump or transmission 
should be drained . Measure and record the distance 
adjusting screw extends out of flange. Loosen lock 
nut and turn screw outward until spring resistance 
is released . Remove four screws, flange , gasket. 
shims, spring seat, spring. spring guide, retainer 
and plunger. If plunger is stuck in bushing, turn 
a screw (size "Y") into plunger to pull it out. Avoid 
marring highly finished surfaces on plunger. Tapered 
bushing is pressed into case . Remove it only when 
replacement is necessary . To remove bushing, 
remove pipe plug (flange on some pumps) directly 
opposite bushing hole and unscrew plug "A" (trans
missions and some pumps used in non - differential 
circuits have cross-piped relief valves and plug "A" 
is omitted). Tap bushing out toward spring side 

with a rod s lightly smaller than drilled hole. 

7. INSPECTION. 

Wash parts thoroughly. Clean foreign matter from 
grooves in plunger. Check seat in bushing for scoring 
or foreign matter. Re lap plunger on seat, if neces
sary. When lapping seat retain c lose fit between 
smaller plunger diameter and bushing. 

8. ASSEMBLY . 

Reassemble clean parts in reverse order to that 
used for disassembly. In reassembling bushing, 
press it lightly in place to dimension "X" in table . 
Be sure plunger is free in bushing. Insert suffi
cient shims to hold retainer tight against bushing 
and to prevent oil leakage at gasket, Turn screw 
in to previous position. Tighten lock nut. Check 
pressure. 

NOTE: Relief valve plunger and bushing are furnished only as a complete assembly . 

SIZE hp 2 4 8 12 

''X !I' inch I Pump 3-1/8 3-1/4 3-11/16 4 - 5/16 
\Trans. 3- 1/4 3- 1/4 3 - 1/4 3-11/16 

11y11, NC-2 Tap 1/4-20 1/4-20 1/4-20 1/4-20 

.0005 C LEARANCE "Y" 
' 

20 35 
4-3/16 5-5/8 
4-3/16 
3/8-16 3/8-16 

/ /4 ./ / ,. 
/ / 

60 100 150 
6- 1/16 6-1/16 6-1/16 

3/8-16 3/8-16 3/8-16 

Figure 4. Relief Valve in Type "D" One-Way Pumps and Sizes 44 thru 1212 Transmission, Plan View. 

Figure 5 . Relief Valves in Type "D" Two-Way Pumps and Size 2020 Transmission, Plan View (3V-8385-L). 
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Bulletin 947912 

INSTRUCTIONS 
GEAR PUMP 

OILGEAR TYPES "CG" AND "D" PUMPS AND"DC"TRANSMISSIONS 

1. FUNCTION. 

The gear pump is built into the drive shaft (gear 
pump) housing. It is used to supercharge and lub
ricate the radial piston pumping unit, actuate pump 
control pistons and slide block, deliver oil through 
the filter, provide oil for cooling purposes and supply 
oil for operating auxiliary equipment in the hydraulic 
circuit. 

2. SPECIFICATIONS. 

A. Gear Pump Volume in cipm at zero pressure 
(Some size 8, 12 and 20 pumps have larger gear 
pumps delivering 2500 cipm. Some size 100 and 
150 pumps have smaller gear pumps delivering 
3600 and 5200 cipm respectively). 

B. Relief va.lve settings in psi for type DH, DHP, 
DR, DX and DXP pumps and DHC, DRC and DXC 
transmissions. 

C . Relief valve settings in psi for type CG, DS, DE, 
DF and DP pumps. 

D. Relief valve settings in psi for type DSC, DEC , 
DFC and DPC transmissions . 

E. Maximum gear pump pressure in psi when using 
the standard spring. Special springs are available 
for recommended maximum pressure up to 300 psi. 

Size 

2 
4 
8 

12 
20 
35 

60 
100 
150 

A 

1000 
1000 
1700 

1700 
1700 
2100 

2800 
5500 
7000 

B 

130 
130 
130 

150 
130 
150 

130 
150 
150 

C 

85 
85 
85 

85 
85 
85 

85 
85 
85 

D 

35 
35 
35 

35 
35 

E 

190 
190 
190 

190 
190 
160 

160 
160 
160 

3. MALFUNCTIONS AND CAUSES. 

Unresponsive or sluggish control, pump slide block 
not going to full stroke or a noisy pump (due to 
lack of supercharge (back) pressure) may be caused 
by low gear pump pressure or volume. Excessive 
heating may be caused by excessive gear pump 
pressure. If shaft will not turn, gear pump gears 
may be frozen. 

4. TESTING OF GEAR PUMP. 

If malfunction in unit indicates gear pump difficulties 
insert a low pressure gage in pump ports 13 or 27 
in type "D" pumps , or port 27 in drive shaft (gear 
pump) housing of type " CG'' pumps and type "DC" ' 
transmissions. If pressure is low add shims to 
gear pump relief valve to raise pressure to rated 
pressure per specifications. If additional shims 
fail to increase pressure disassembl~ gear pump 
relief valve and inspect and clean. Reassemble and 
recheck pressure. If the pressure is still insufficient 
remove pipe plug from port 13 or 27 and install 
a globe or needle resistance valve with piping to 
suitable container to catch gear pump oil . Start 
pump. Open globe or res istance valve and measure 
gear pump volume. Limit discharge to prevent 
dropping reservoir oil below low oil level . Check 
all components in hydraulic circuit supplied by gear 
pump to insure gear pump oil is not bypassed or 
leaking somewhere in the circuit. 

5. REMOVAL OF GEAR PUMP ASSEMBLY. 

Rest pump on flange end . Remove gear pump housing 
s crews, fasten a clamp to drive shaft or screw 
hook bolts into taps in outer rim of gear pump 
housing and lift entire gear pump assembly upward 
with a crane. Raise assembly carefully to prevent 
damage to the shaft, bearing or coupling flange. 

6 . DISASSEMBLY. 

A. Gear Removal . 

Remove lock wire and gear pump cover screws 
and gaskets. Lift off cover and gears. 

THE 0ILGEAR COMPANY 
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HOUSING, G.P. 

COVER, G.P. '--... 

SPACER, 

COUPLING 

SCREW AND WASHER, G.P. COVER 

SHIM, FRONT SHAFT BEARING 

SEAL, DR IVE SHAFT OIL 
ASHER, LOCK 

l H_ous1 : _G, OIL SEAL 

HAFT, DRIVE , I 

/ )( -ij '. 
BEARING.FRONT SHAFT 

NUT, BEARING LOCK 

GASKET, OIL SEAL HOUSING 

SCREW, OIL SEAL HOUSING 

~ 
........_ SCREW, G.P. HOUSING 

SHAFT. STUB 
BEARING, G.P. ROLLER 

Gear Pump Assembly - Exploded View (51659) 

B. Shaft Removal. 

Shaft need not be removed unless inspection of shaft 
seal and front shaft bearing is necessary. Unscrew 
shaft seal housing screws, file burrs on keyway 
and carefully slide seal housing and seal off shaft. 
Place shim stock over keyway to prevent cutting 
oil seal. Lift shaft and bearing assembly out of 
gear pump housing. 

Keep shims in front and rear of front bearing 
separate to insure correct reassembly. 

7. INSPECTION. 

A. Gear Pump Assembly. 

Inspect gear teeth for wear. Check stub shaft and 
roller bearing. Inspect wear surfaces in gear hous
ing and cover. Check depth of driving and driven 
gear pockets with depth gage and add amount of 
wear in cover. Normal running clearance is .001 
to .0035 inch for units up to and including 20 hp and 
• 003 to .005 inch for the larger units. Normal 
clearance over outside diameter of gear is .001 to 

.003 inch for units up to and including 20 hp and 

.003 to .005 inch for the larger units. 

B. Shaft Seal and Front Bearing. 

Inspect shaft seal for cracks, cuts and hardening 
or deterioration of seal material. If seal needs 
replacement tap out old seal and tap new seal into 
position carefully to prevent distorting seal. 

8. ASSEMBLY. 

Replace parts in reverse order to that of disas
sembly. Check all parts for cleanliness before as
sembly and be sure that drive shaft turns freely 
before housing is bolted back onto pump case. Lock 
gear pump cover screws with soft iron wire. If 
same shaft is reassembled, be sure that the front 
bearing shims are installed exactly as on the ori
ginal assembly. When installing a new drive shaft, 
front shaft bearing position must be reshimmed to 
provide correct cylinder end play. For these in
structions, see bulletin on "Case and Radial Piston 
Unit". When mounting oil seal housing on gear 
pump housing make certain that holes in gasket 
match holes in both housings to prevent blocking 
oil passage. 

NOTE: When ordering parts be sure to give the serial number of the pump or transmission. 
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Bulletin 947913 

INSTRUCTIONS 

ONE-WAY PUMP SUCTION AND RETURN VALVES 
OILGEAR TYPES "CG" AND"D" PUMPS 

1. FUNCTION. 

The one-way pump suction and return valve, bolted to 
the bottom of the pump case, consists of two basic 
components each of which serves a separate func
tion. The back-pressure relief valve (B.P.R.V.)pre
vents excessive supercharge and return pressure on 
the suction side of the pump. The suction check 
valve retains the supercharge oil in the suction 
valve and pump, yet allows the pump to suck oil 
from the reservoir if the supercharge volume is 
insufficient. 

2. SPECIFICATIONS . 

Back pressure relief valves are normally set at 
approximately 35 psi on all one-way pump suction 
and return valves. 

3. MALFUNCTIONS AND CAUSES . 

Excessive noise in pump is usually caused by air 
entering the system, either at the suction valve gas
ket or the suction pipes. Low back pressure is 
usually caused by a sticky B.P.R.V. plunger or a 
faulty suction check valve . 

4. TESTING AND ADJUSTING. 

To check back pressure relief valve setting in Type 
"D" pumps, insert a low pressure gage in port 12 
and run the pump at neutral. If port 12 is being 
used, and when checking Type "CG" pumps, insert 
the gage in the return port of the pump. Gage read
ing will be back pressure. (Check any connections 
from the return port to the circuit to be sure super
charge oil is not being bypassed somewhere in the 
circuit). 

To adjust back pressure, remove inspection cover 
on side of reservoir (it may be necessary to drain 
some oil first). If reservoir base does not have an 

inspection cover it will be necessary to disconnect 
the pump from the circuit and drive motor and raise 
it in order to shim the B.P.R.V. 

Remove cover (cap or pipe plug) over B.P.R.V. and 
add shims to increase pressure or remove shims to 
decrease pressure. See "A" in table below for 
approximate pressure variation for each 1/16 inch 
thick shim and "B" for maximum total thickness of 
all shims permitted. 

PUMP SIZE "A" "B" 

2, 4, 8, 12 5 psi 5/16 

20 1-1/2 psi 7/16 

35 2 psi 7/16 

60, 100, 150 1-1/ 4 psi 13/16 

If B.P .R. V. uses a cap or plug, install shims be
tween cap or plug and spring. If a flange type 
B.P .R. V. retaining cover is used, install hollow 
shims or washers between plunger and spring. 

Do not install solid shims between plunger 
and spring. 

5. REMOVAL . 

To remove suction valve from pump, lift pump from 
reservoir and unscrew suction pipe from port 5., 
exhaust pipe from port 2 and disconnect piping to 
port 22. Remove mounting screws and the suction 
valve is free to be removed. Observe the position 
of all gaskets very carefully while suction valve is 
being removed since some units may vary slightly 
from the illustration. 

TBE OILGEAR COMPANY 
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BODY, SUCTION VALVE GASKET, SUCTION VALVE 

·, 

! FLANGE, SUCTION VAL VE 

PLUNGER, B.P.R.V. 

SHIM, B.P.R.V. 

~ -r \ 

\ 

CAGE, CHECK VALVE 

DISK, CHECK VALVE 

SEAT, CHECK VALVE 

,••:NG, BPRV. 

h · •. 

GASKET, COVER - r ., , 
' ~ 

GASKET, SUCTION FLANGE COVER, B.P.R.V.----

SCREW, MOUNTING 
WIRE, LOCK --

SCREW, B.P.R.V. 

One-Way Pump Suction and Return Valve - Exploded View (51818) 

6. DISASSEMBLY. 

A. Suction check valve. The check valve assembly 
will be freed from the valve body when the mounting 
screws are removed. The check valve cage has a 
.002 press fit in the suction flange. Complete dis
assembly of flange and cage is usually not necessary 
for inspection and cleaning. 

B. Back pressure relief valve. Remove cover (cap 
or pipe plug). The spring, shims and plunger are 
then free to be removed. Plunger is tapped so a 
threaded rod can be inserted to withdraw the plunger. 

7. INSPECTION . 

A. Suction check valve. Check for dirt on the check 
valve seat or disk and examine surfaces for scratches 
or grooves. Check for cracked seat. 

B. Back pressure relief valve . Check valve plunger 
seat for scoring or foreign matter. Clean foreign 
matter from V-slot in plunger. Polish or lap sticky 
plunger. Clearance between plunger and valve body 
should be approximately . 001 at both diameters. Be 
sure hole thru plunger is not blocked. Anneal all 
copper gaskets . 

BULLETIN 947913 

8. ASSEMBLY. 

Clean all parts thoroughly. If B.P.R.V. plunger was 
lapped, make certain that all compound has been re
moved. Insert plunger, shims, spring and cover.* 
Install lock wire in hex head cap screws. If re
moved, insert s uction check valve seat and disk and 
press cage into the suction flange. Mount suction 
flange assembly with gasket on valve body and bolt 
the entire suction valve in place on bottom of pump . 
Draw suction valve mounting bolts up evenly and very 
tightly as all seals here must be air tight. Install 
suction pipes using a minimum of compound. Suction 
pipe in port 5 must be turned in very tightly to pre
vent the pump from sucking air. Connect piping to 
port 22 and remount pump on reservoir. 

*If B. P.R. V. has cap or pipe plug, install shims 
between spring and cap or pipe plug. 

NOTE 

When ordering parts be sure to include the 
serial number of pump. 
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INSTRUCTIONS 
BULLETIN 947916 

CASE AND RADIAL PISTON UNITS 
OILGEAR TYPE "o" PUMPS (SIZES 2 TO 60) 

1. CONSTRUCTION. 

The type "D" pump case and radial piston unit con
sists essentially of a case, a tapered pintle, a cylin
der and bushing with closely fitted pistons, a rotor, a 
rotor cover, a slide block, a slide block cover, a 
drive coupling and anti-friction bearings. The case 
encloses and supports the radial piston unit, accomo
dates the built-in high pressure and gear pump relief 
valves, provides flange mounting for a suction valve 
and one or two controls, contains the indicator stem 
assembly and has many drilled and cored oil pass
ages. The pintle, pressed into the case, serves as a 
bearing for the cylinder assembly and as a valve to 
direct oil to and from the radial pistons. The rotor 
and rotor cover assembly is free to rotate on anti
friction bearings. It encloses the thrust rings which 
force the radial pistons inward during the pumping 
stroke. The slide block and slide block cover assem
bly supports the rotor assembly. It is mounted on 
flat, horizontal liners in the pump case so that the 
control can move it to the right or left of the center
line of the cylinder and pintle . The floating drive 
coupling absorbs any minute misalignment between 
the drive shaft and cylinder and allows the cylinder a 
small amount of end play on the pintle. 

2. PRINCIPLE OF OPERATION. 

Torque, applied to the drive shaft is transmitted 
through the splined floating drive coupling to the 
cylinder assembly, causing it to rotate about the 
pintle. As the cylinder assembly rotates, centrifugal 
force combined with pressure in the system, keeps 
the beveled end of the pistons against the beveled 
surfaces of the thrust rings at all times. Through 
contact of the pistons , the rotor, rotor cover and 

SIZE A B 

211 .150 .004 to .007 
225 .150 .004 to .007 
411 .198 .004 to .007 
425 .198 .004 to .007 
811 .187 .005 to .008 
817 .187 .005 to .008 
825 .187 .005 to .008 

1211 .250 .005 to .008 
1217 .250 .005 to .008 
1225 .250 .005 to .008 
2011 .250 .005 to .008 
2017 .250 .005 to .008 
2025 .250 .005 to .008 

thrust ring assembly rotates with the cylinder and 
drive shaft in anti- friction bearings in the slide 
block and slide block cover assembly. As the slide 
block is moved to one side or the other of the case, 
on the flat horizontal ways, an eccentricity is created 
between the cylinder center and the rotor center. 
Consequently, with the cylinder rotating about the 
pintle and the pistons following the thrust rings in the 
rotor, reciprocating motion is imparted to the pistons 
so that those moving out of the cylinder are filling 
with oil from one pintle port while those moving into 
the cylinder are delivering oil to the other pintle 
port. The change in radii from the center of the 
cylinder to the point of contact of each piston with the 
thrust ring causes each piston to move faster or slow
er than its point of contact. This difference in 
speed causes a slow partial rotation of each piston in 
its cylinder bore, in one direction during one-half 
revolution of the cylinder and in the other direction 
during the other half revolution. The pistons thus 
reciprocate aud partially rotate at a uniformly ac
clerated and decelerated rate while oil flows to and 
from them through passages in the pump case , 
pintle, bushing and cylinder. Drilled and coredpass
ages in the case carry oil to and from the built-in re
lief valves, the suction valve and pump controls. 

3. DATA. 

A. Maximum eccentricity. 
B. Slide block vertical clearance in ways and slide 

block end play. 
C. Rotor end play within slide block. 
D. Cylinder should begin to get tight when pintle 

projects ± 1/ 16 inch. 
E. Approximate force in tons to press out pintle . 
F. Approximate force in tons to press in pintle. 

C D E F 

.010 1/4 10 5 

.010 1/4 10 5 

.010 9/64 12 8 

.010 1/ 8 12 8 

.015 5/ 32 15 10 

.015 9/ 64 15 10 

.015 9/ 64 15 10 

.015 1/ 4 30 20 

.015 7/32 30 20 

.015 7/ 32 30 20 

.020 7/16 40 35 

.020 5/ 16 40 35 

.020 5/ 16 40 35 

(Tabulation continued on page 2) 
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SIZE A B 

2511 .375 .006 to .010 
3517 .375 .006 to .010 
3525 .375 .006 to .010 
6011 .375 .008 to .012 
6017 .375 .008 to .012 
6025 .375 .008 to .012 

4. MALFUNCTIONS AND CAUSES. 

A. Insufficient volume. 
1. Slide block not going to full eccentricity due to 

sticking or binding liners. 
2. Worn pumping unit. 
3. Obstructed suction passages in case or pintle. 
4. Bushing turned in cylinder. 
5. Faulty gear pump, control, gear pump relief 

valve, high pressure relief valve or suction valve 
(see separate instruction bulletins on these assem -
blies). 

B. Excessive noise. 
1. Worn or pitted bearings. 
2. Incorrect rotor or slide block clearances. 
3. Pitted or galled thrust rings. 
4. Worn pumping unit. 
5. Air entering system past large end of pintle . 
6. Lack of back pressure (see instruction bulle

tin on "Suction Valve''). 

C. Excessive heating. 
1. Worn pumping unit. 
2. Insufficient cylinder running clearance. 
3. Excessive discharge past relief valves, high 

gear pump pressure, restriction in piping or valves, 
and insufficient oil. 

5. TESTING. 

To check for worn radial piston unit, insert a high 
pressure gage in a pressure port of the pump. 
Block all high pressure lines to the circuit. Set the 
slide block control at neutral and start the drive 
motor. Slowly increase the slide block eccentricity 
until gage reads 1000 psi. Check the slide block in
dicator stem with a scale or depth gage to see what 
per cent of eccentricity is required to raise the 
pressure. A new radial piston unit requires approxi
mately 5% eccentricity to raise 1000 psi. Additional 
eccentricity indicates wear. Only if the slip eccen
tricity is excessive for the particular application, is 
repair necessary. 

6. DISASSEMBLY. 

Disconnect pump from circuit and drive motor. Re
move "A" and ' 'B" flanges, pintle cover and pump 
mounting bolts. Lift pump from reservoir with a 
crane and set pump on flange end. If necessary, 
block pump to hold it securely in this position. 
Observe position of all gaskets and shims during 
disassembly. Remove gear pump housing and drive 
shaft assembly (see instruction bulletin on "Gear 

PAGE 2 

C D E F 

.031 19/32 50 30 

.031 13/32 50 30 

.031 3/ 8 50 30 

.031 11/ 16 50 30 

.031 7/16 50 30 

.031 7/ 16 50 30 

Pumps"). Lift off slide block spacer ring and shims. 
Remove lock wire and slide block cover screws. 
Screw three square head set screws into taps in rim 
of cover and jack cover from slide block. Turn each 
screw a little at a time to a void cocking cover. Lift 
cover out by hand or use hook bolts and crane. Re
move lock wire and rotor cover screws. Jack cover 
from rotor with square head set screws. Lift cover 
and bearing out by hand or use hook bolts and c rane. 
Lift out flange coupling, coupling rollers and coupling 
ring. Screw hook bolts into taps in end of cylinder 
and very carefully lift the cylinder, bushing and piston 
assembly off the pintle. Do not cock unit and scratch 
inside of bushing when removing the assembly. Screw 
hook bolts into end of rotor and lift rotor assembly 
out of slide block. Remove rear rotor bearing shims. 
Should it be necessary to inspect and clean slide block 
and inside of case, remove the control (see instruc
tion bulletin on specific " Pump Control") . To re
move indicator, unscrew indicator bushing and pull 
out indicator stem assembly. Screw hook bolts into 
slide block and lift slide block out of case. Case 
liners are doweled to the pump case and slide block 
liners are dowled to the slide block. If liners are 
removed, be sure to mark each liner and shim to be 
sure that each is returned to its same position on 
slide block or in case. If pintle is to be replaced or 
reground set pump case, with open end down, in a 
press. Insert a piece of wood or other soft material 
under inside end of pintle so when it is pressed from 
case it will not be damaged. Apply pressure to case 
end of pintle (see 3 E for approximate force required). 
Pintle has .005 per inch taper so after pintle is 
pressed down a short distance it will drop the rest of 
the way. If cylinder is frozen to pintle , press p intle 
out of case before attempting to separate the cylinder 
bushing and pintle. If it is necessary to remove thrust 
rings from rotor , fi rst break the inner spacer ring by 
striking a rod inserted in one or more of the radia l 
holes in rotor directly behind the spacer ring. Then 
drive out the thrust rings and outer spacer by strik
ing a brass bar inserted in the axial holes in bearing 
end of rotor. 

7. INSPECTION. 

Clean all parts thoroughly and make certain that all 
chips, grit and foreign matter have been removed. 
Inspect all bearings for pitting, galling and binding. 
Inspect working surfaces on pintle, bushing, piston 
holes in cylinder, pistons and thrust rings. Inspect 
slide block and case liners for grooves or scratches. 
Check scratch mark on upper face of cylinder and 
bushing to make certain that bushing has not turned 
in cylinder. Replace any parts which appear worn or 
damaged. 
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8. ASSEMBLY. 

PINTLE. If pintle was removed, set pump case, 
with drive shaft end facing upward, in a press (see 
3 F for approximate force required). Apply a thin 
coat of white lead to the large tapered surface of 
pintle, and insert pintle into case locating it with the 
key. Slip a sleeve over the small end of pintle so 
that the sleeve rests against the shoulder of large 
diameter. Press on sleeve and shoulder instead of 
on the small end of pintle. * Press in pintle until the 
shoulder on large diameter is flush with the boss in 
the pump case. 

SLIDE BLOCK. If slide block was removed, replace 
by inserting the case liners in the same positions 
from which they were removed. Install the shims 
and slide block liners on the slide block in the same 
positions from which they were removed. Lower 
slide block into case and check liner clearance with 
a feeler gage to see if it is within tolerances (3 B). 
On all pumps, hold slide block central with pintle 
within .005. Reshim slide block if necessary. Slip 
spring on indicator stem, insert stem in threaded 
end of bushing and screw bushing into case. 

CYLINDER. Both cylinder bushing and pintle have 
.005 taper on diameter per inch of length. Check for 
proper running clearance by suspending cylinder and 
bushing in a small crane with large end of bushing 
bore downward. Clean pintle and bushing surfaces 
thoroughly. Gradually lower cylinder and bushing 
over pintle taking care not to scrape or scuff the 
bushing against the edges or ports of the pintle. Stop 
when cylinder begins to become tight on pintle. At 
this point the pintle should project the amount shown 
in 3 D. Do not let the entire weight of cylinder rest 
on the taper of the pintle as the cylinder will become 
too tight and damage to the bushing might result. 
Remove cylinder and bushing from pintle. 

ROTOR. If a new rear rotor bearing is being used 
make certain that the thrust side of bearing faces the 
flange end of pump case. Squirt some oil on the 
reai- rotor bearing for initial lubrication. Replace 
rotor assembly and check to make sure that bearing 
turns freely. If spacer and thrust rings were re
moved, replace by pressing rings in evenly. 

CYLINDER. Lubricate working surfaces of the pin
tle and cylinder bushing, and lower cylinder assem
bly with all pistons in place over the pintle, being 
very careful not to scratch the bushing against the 
edges of the pintle. Be sure cylinder turns freely 
on the pintle. With cylinder resting against the rear 
of the rotor the pintle should project 1/32 beyond the 
face of the cylinder except for size 2 and size 60 
units. On the size 2 unit the pintle should project 
5/32 inch beyond the face of the cylinder and on the 
size 60 unit the cylinder should extend 1/16 inch be
yond the end of the pintle when cylinder is resting 
against rear of rotor. Add or remove shims be
tween the slide block and rear rotor bearing to ob-

tain correct dimension. If a new rear drive shaft 
bearing is used make certain that the thrust side of 
bearing faces the flange end of the case. 

ROTOR COVER. Lubricate rear drive shaft bearing 
in end of pintle, insert coupling ring, coupling rol
lers, coupling flange and rotor cover. Force rotor 
cover down uniformly with screws to hold spacers 
and thrust rings firmly in place. Avoid cocking 
rotor cover. There should be approximately 1/16 
clearance between rotor and cover. Secure screws 
with new, soft iron locking wire. If a new front rotor 
bearing is used make certain that the thrust side of 
bearing faces the open end of the pump case. 

SLIDE BLOCK COVER. To adjust for correct rotor 
end play, bolt slide block cover tightly in place and 
measure the clearance between the front rotor bear
ing and counterbore in cover with a feeler gage. Add 
shims between rotor bearing and slide block cover 
until dimension in 3 C is obtained. When end play is 
correct, secure slide block cover screws with soft 
iron locking wire. To adjust for correct slide block 
end play, place slide block shims and slide block 
spacer ring on slide block cover. Measure distance 
from face of spacer to the face of pump case. Also 
measure distance from face of gear pump cover to 
face of gear pump housing gasket with gasket tight 
against housing. Gasket is normally .016 thick when 
free and .008 thick when compressed so deduct 
accordingly. Add or remove shims under slide block 
spacer ring to obtain clearance shown in 3 B. 

DRIVE SHAFT. Remove drive shaft before assem
bling gear pump housing assembly to case (see in
struction bulletin on "Gear Pumps"). Fasten gear 
pump housing assembly and gasket to case. To ad
just for proper cylinder end play of 1/ 32 inch, re
move front bearing from drive shaft and slide shaft 
with coupling spacer and key in place, through gear 
pump housing assembly and coupling flange into rear 
drive shaft bearing. While shaft, spacer, coupling 
and cylinder rest on rotor, measure distance from 
upper face of gear pump housing to shoulder on 
drive shaft which contacts the inner race of front 
drive shaft bearing. Then insert shims into counter
bore of housing until they are higher than the should
er on shaft by 1/ 32. Also measure the distance 
from face of gear pump housing to end of drive shaft 
before and after bearing is fitted in place to be sure 
that the drive shaft rises the 1/ 32 inch to provide 
proper cylinder end play. Thread bearing, lock
washer and nut on drive shaft. Tighten bearing 
against shoulder on drive shaft and bend one prong 
of the lockwasher to lock nut in place. Insert suf
ficient shims between outer race of front drive shaft 
bearing and oil seal housing to eliminate drive shaft 
end play and leakage at seal housing gasket, (see 
instruction bulletin on "Gear Pumps"). 

MOUNTING. Bolt pump and case gasket to reser
voir. Turn pump shaft over by hand several revolu
tions to make certain no parts are binding. Couple 
pump to drive motor and reinstall piping to circuit. 

*Early model pumps and size 2 units have no shoulder on large diameter. Press these pintles 
in with a bar in rear drive shaft bearing counterbore until pintle is flush with rear of case. 

NOTE: When ordering parts be sure to include the serial number of pump. 

BULLETIN 947916 LITHO IN U.S.A. 



INSTRUCTIONS 
OILGEAR COMBINATION VALVES 

WITH "FOUR" WAY REVERSING PLUNGERS 
FOR RECIPROCATING DRIVES 

Fig. 1. Front View of Oilgear Size 1 Combination Valve. 

APPLICATION OF OILGEAR COMBINATION VALVES 
Oilgear Combination Valves with "FOUR" way reversing plungers provide controlled, cushioned 

reversal of high speed fluid power operated reciprocating drives. · They -are used extensively with 
Oilgear Variable Displacement Pumps and Non-Different ial Double Ac t ing Cylinders, Twin Single Ac t 
ing Cylinders or Constant Displacement Motors on a wide varie ty of grinding machines, honing machines 
and the like where high speed reciprocation and c ontrolled reversal without shock or delay are es
sential. 

These self-contained valves combine the pilot, r e versing and inching (start and stop) plun
gers into one compact unit to greatly simplify the installa t ion and r educe the amount of pipi ng to 
a mininrum. Accelerating and decelerating speeds of table at each reversal are independently adjust 
able and thermostatically controlled. Table can be started, inched, reversed or stopped at the 
will of operator, Reciprocation is au t omatic and continuous, 

Only a simple cam, dog or electric mechanism is required to actuate the pilot plunger and 
a simple hand or foot operated lever to move the start, stop and inching plunger. Reversing plunger 
is operated automatically by oil from pilot plunger. Alternative pipe taps for ports 1, 2, 3, 4 
and 5 are available on the back of the valve, if requested, to further simplify the installation 
of piping. 

The oil circuit diagram, parts drawing and recommendations given in this bulletin will bet
ter enable you to understand the many features of Oilgear Combination Valves. We invite -your care• 
ful study of same, 

Litho in U.S. of A. (M441) 

THE OILGEAR COMPANY 
Milwaukee, Wisconsin, U.S. A. 

BULLETIN 981051 



INSTALLATION-OPERATION-MAINTENANCE 
OILGEAR COMBINATION VALVES 

INSTALLATION: 
Bolt and dowel valve to a r 1g1d frame . Mount 

plungers 1n a horizontal position and above the high 
011 level 1n r eservoir for grav1 ty drains f r om valve 
stems. For your convenience, pipe connections for 
ports 1, 2, 3, 4 and 5 are also available, 1f re 
quested, on the back of valve. Avoid exces sive 
strain on p i pe connecti ons. Only use 01lgear ap
proved oil circuit systems. 

Connect control mechani sm to pilot pl unger le 
ver and stop and go plunger knob. Provide stops i n 
mechanism to prevent pilot plunger from striking 
valve end heads. For your convenience , pilot plun
ger lever and stop and go plunger knob can be furn
i shed on R. H. or L.H. side of valve. 

Use a high quality oil of the TURBINE or CIRCU
LATING oil class in the system, 

OPERATION: 

Fig. 2. Rear View of Oilgeer 
Size 1 Combi nat i on Valve, 

LOW PRESSURE oil (normally 50 to 125# per sq . in.) flows in port (1) to t he pilot plunger and 
is used to operate the r e vers ing plunger . A limited volwne i s also directed to port ( 7) when pi l ot 
lever is in posi tion "B" and to por t ( 8 ) when pilot l ever is in position "A" for operating auxiliary 
equipment. Low pre ssure return oil flows out port (2) . 

HIGH PRESSURE oil (maximum 1500# per sq . 1n.) flows in port (5) and out port (6) when stop plun
ger is in stop position. Moving stop plunger to go pos ition directs high pressure 011 to port (4) 
when pilot lever is in pos ition 11 A11 and high pressure oil to port (3) when pilot lever i s in posi
tion "B" , High pressure return oil flows out port (6) . 

TO START cycle move stop p l unger to GO posi t ion. 

TO STOP cycle move stop plunger tq STOP position. 

TO INCH table move stop plunger s lowl y toward GO position. 

TO ACCELERATE or DECELERATE table reversal adjust the two choke ne edles (17) i n each end head. 
Screw chokes inward s l ightly to retard reversal and outward slightly to quicken r~versal. For se 
quence of adjustments see name plates on valve or oil circuit diagram. Make all adjustments with 
machine running . 

MAINTENANCE: 
EXCESSIVE TABLE OVERTRAVEL b usually due to insufficient low pressure in line to port (1) , in

sufficient resistance on oil leaving ports (7) and ( 8 ) , variation in low pressure volume and pressure 
at moment of reversal, or an excessive increase in mass reciprocated . Choke needles may be screwed 
in too far. Also check for foreign sediment under chokes. 

SHOCK AT REVERSAL may occur if chokes are screwed out too far or i f foreign sediment lodges un
der the ball checks . 

REBOUND OF PILOT PLUNGER may b e eliminated by adjusting nut and spring washers on shaft (13 ) 
for additional tension . Plunger must stop in position 11 A11 or "B" . 

LEAKAGE at pilot valve stem or stop plunger requires adjus t men t of screws above packings ( 8 ) . 
Connect 1/8" and 3/8" pipe connections near stop plunger packing screws to atmospheric drain , 

When ordering spare parts or writing The Oilgear Company,Milwaukee,Wisconsin,for more detailed 
information on Oilgear Combination Valves, s pecify the "L" 11st number stamped on the valve body. 

(SEE VAL VE OIL CIRCUIT AND PARTS DRAWING INSIDE) 

981051 Page 2 
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Fig, 3, 011 Circuit Dias;;am a~d Parts Drawing of Oilgear 
Combination Valve with Four Way Reversing Plunger , 
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OILGEAR FLUID POWER . SYSTEMS 

OIL SELECTION 

NEED FOR HIGH QUALITY MINERAL OIL 
High quality oil is used as the hydraulic m edium 

in all Oilgear .Fluid Power Systems. The grade of oil 
e mployed is th e most important single factor influenc
ing sy te m performance, freedom from frequent 
servicing, low maintenance cos t ancl long life. It 
should furth e rmore b e of the type which has been 
especiall y refined for service in hydraulic syste m <:. 
The average engine or bearing oil will usuall y not 
p e l'form with comple te satisfac tion when used as th e 
h ydraulic fluid. 

Oilgear Fluid Powe r Equipment is d esigned for th e 
u e of mine ral oil on.ly as the m edium for transmitting 
powe r. \Vate r or mixtures of oil ancl wate r are u su all y 
nnsuitabl e for thi s purpose and should h e s tric tly 
avoided. Damage from scoring aud rns ting m ay occur 
ve ry quickl y if they arc employed. Anima l or vege
tabl e oils are al o 1n1 a ti fa c tory b eca u e they Jack 
ce rtain phy ical an<l p erform:rnce qualities n ecessary 
fo r e ffi ci ent operation. Of all th e fluid s which have 
been tricJ as th e pres nre m edium none have b een 
found to compare with correctly selected mineral oil 
of th e hydraulic type. 

WHAT THE OIL MUST DO 
In most machines o il has but a ingl e job to do, 

name ly that of providing lubrication to surfaces in 
moving contac t, in othe r words points of wear. In 
contra t h ydraulic service impo es two distinct and 
differ ent d II ties, i.e ., 1 ubricat ion and transmission of 
power . To b e full y satis fa ctory the oil must b e dual 
purpose and compe tently satisfy both r equirem ents. 
Tho e qualities alone which promote good lubrication 
do not n eces a ril y a sure effi cient power transmission 
or vice versa. 

T h e n ext point Lo examine is the el em ent of time. 
Conside ra lions of both a practical and economic 
nature make it es e nti a l that th e oil b e a ble to p e r
form both func tions for loug p e riods of continuous 
use without erious impairment of initial properties. 
Oil which do not s tand np dependably a re a likely 
source of operatin 0rr difficulti es. Althouah oil chau"es 

0 0 

arc a normal p a rt o f good m a intenance practice th e 
inte rval b e tween chm1ges should necessarily be of 
r easonable duration. For furth e r informa tio1; in this 
connection see 'Need for Oil Changes" page 9. 

A final considera tion is the temperature range 
through which th e oil may be call ed upon to operate. 

3 

The conditions which influence and limit this range 
a re (1) surrounding air temperature (2 ) service and 
load factors (3 ) facilities for cooling and warming 
the oil. V ariation in these conditions will , of course. 
depend upon the p a rticular installation. In the case 
of systems exposed lo the atmosphere considerable 
variation i normally lo be expected. When the equip
m ent is started afte r extended shut-do,n1 the oil 
tempe rature will closely approximate that of the 
surrounding air { un1eQs regulated in advance ) . For 
th a t reason the latter in cold weather m ay be the 
d eciding fac tor in d ete rmining correct oil viscos ity. 
A11 mineral oil thins clown with increase in tempera
ture and thickens as the tempe rature falls but the 
visco ity characteris tics of an h ydraulic oil must en
abl e it to pe rform sati factorilr through the entire 
range over which the equipment is d esigned to 
operate. 

WHAT THE OIL MUST NOT DO 

As a corollary to U1e s tatement in preceding section 
that the oil must both lubricate and Lr~msmit hydrau
lic power we wou ld point out that the flu.id medium 
must neither p ermit a high rate of wear nor allow an 
excessi,·e amom1t of slippage, i .e., the escape of oil 
from the high pressure to the low pressure side of 
the sys tem . Wea r and slippage will p enalize efficient 
p erformance of the hydraulic circuits causing both 
increased powe r consumption and highe r m a intenance 
cost . 

Other performance qualities essential in a satis
factory h ydraulic oil and indicative of what the oil 
must not do, are : 

(1) It must not p e rmit rusting of inte rnal surfaces. 

(2 ) It must not emulsify with any wate r which may 
gain entrance and must separate quickly upon 
s tanding. 

(3 ) It must not generate an excessi,·e amount of 
foam caused bY the entrainment of air. 



( 4) It must not oxidize or deteriorate chemically 
producing a marked loss in original properties. 

(5) It must not form sludge or deposits in the 
system. These materials clog the filter, cause 
cycle malfnnctioning and retard normal flow 
of the hydraulic medium resulting in a los 
of operating efficiency. 

PHYSICAL TESTS 
Selecting hydraulic oil solely ou the basis of physi

cal tests or specifications may prove misleading. Such 
readings apply only to the physical characteristics 
of new oils. Inferior products lack the chemical 
stability required to resist d eterioration and thereby 
retain their original characteristics, within reasonable 
limits, during prolonged exposure to the deteriorating 
influences of operating conditions. Such deterioration 
produces increased viscosity and the formation of 
gummy or sludge-like products of oil oxidation. 
While Oilgear pumps are designed so as not to h e 
highly sensitive to va riations in oil viscosity or oil 
thickening due to sludge-like materials, va rious other 
parts of the system such as control valves, operating 
cylinders, e tc., may he adversely affected by the 
product of oil oxidation which are deposited on the 
operatjog urfaces. Oils specially designed for use in 
hydraulic systems are made so as to have th e high 
chemical stability necessary for good performance. 
This propert y, although not evidenced by physical 
readings, enables them to retain original character
istics during prolonged periods of service and thereby 
to minimize the troubles which re ult from excessive 
or rapid oil deterioration. 

For Average Conditions 
First Type Approx. 
Letter of H.P. •Maximum 

OILCEAR FLUID 

Two properties are useful in establishi11g suitability 
for service in Oilgear Fluid Power Systems, namely 
viscosity and pour point. Both of these qualities are 
discussed at furth er l ength in sectious which follow. 
Other commonly quoted characteristics such as fla Ii 
point, fire poiut, specific gravity, carbon residue, 
color, demulsihility, etc. have only a min'or bearing 
upon sel ection of h yd raulic oil. 

SAE NUMBERS 
Becau e of their widespread use in designatinrr the 

bod y of molor oils, SAE numbers are often employed 
when specifying hydraulic oil. \Ve caution against 
thi practice, first because the broad permissibl e vis
cosity ranges of AE grade <lo not as ure accurate 
election of hydraulic oils, and second becau e it 

encouiages the introduction of motor oils which are 
not, in the average case, suitabl e for hydraulic duty. 
Motor oils of th e detergent type arc particularly 
questionable because they arc apt to foam and emul
sify qnitc badly. 

VISCOSITY REQUIREMENTS 

Oilgear Fluid Power tem are de igned for th e 
use of h ydraulic oil within certain maximum and 
minimum opera ting vi co ity limits dep endin g upon 
type of unit and horsepower rating. For all units 
the maximum j 4000 seconds S.U. al ope rating 
temperature. Tinimum figures are specificil 111 

eventL column on the chart which follows. Users 
arc cautioned to observe these recomm ended limit 
because operating difficulties and even damage may 
be caused if th ey arc disregarded . 

For Lower Temperatures •Maximum 

*Maximum 
Viscosity 

Range 
Oilgear Pump Rating Temperature Oil to Use Temperature Oil to Use in S .S.U. 

Range 

A,B,C,D,L-l,J , 
-'1,Q,R or W Up to GO 40°F. 10 160°F. 

100 
C orD or ss· F. 10 1-10°F. 

150 

f Up to JO 55°F. 10 l :0°F. 

,. Range baocd 011 co11di1ions a l pump intak •. 

:'.'iotc: 

:'\ledium 
Ofed.) 

Heavy 
'ffry. ) 

H •avy 
I llvy . ) 

Type d csig11ationo are published in Oi lgcnr l,11lle1i11s and 
s tarnpe<l on ti ,~ name plate attached lo cucl, l1ydra11li c unit. 
Horsep ower ra1111 gs arc presented in similar 111a1111<>r. WTJ,cn two 

-· ~ 
;· ~ 

------- - - ---
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Range 

Light 4000 
2s °F. 10 13s °F. to ( Lt. ) 70 

,woo 
40°f. to 140°F. '.\1cdium 

( :'\1cd.) to 
100 

Medium 
,woo 

40°F. to i-0°F. (Med.) to 
65 

or more Oili;car unit s arc connected lo a commo11 reservoir, 
ordinarily follow the oil rcco111m e11da1ions give n for the unit 
having th e greatest horsepower rating. 
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Viscosit,· of mineral oils is synonymous with body 
and repre~enls a measurem ent of resistance to flow. 
[n th-is country, th e s tandard reading is seconds 
Saybolt Unive rsal which denotes the Lime required 
for a g iven quantity to flow through a11 orifice of 
staled size uuder sp ecified conditions. The viscosity 
of all mine ral oils varies with tempe rature d ecreas
iu g or thinniug down whe n h eated and thickening 
when chill ed. For this reason a visco it y reading 1s 

without value unless the tempe ra ture at which it is 
lake u is sp ecified . 

Operating tempera ture is an important conside ra
tion when sel ecting hydraulic oil beca use of it in
flu ence upon visco ity. The typ es of oil {trade designa
tion ) ordi11arily used for average installation or 
service are Ii ted in fourth colun1n of chart. Wheu 
lowe r operating temperatures arc enco unt e red, lighte r 
grades are required a '< i11dicat ed. The lowest starting 
tem pera tures and the high est operating te mp e ratures 
{a t pu111p intake) of 1110- 1 install a tion will usually 
b e within the temperature ranges Ii Led in th e third 
column for ave rage conditions and iu the fifth col11m11 
fo r lowe r t empe ratures. 

POUR POINT 
As the name implie th e pour p o i111 111ay be d efin ed 

as the temperature at which th e o il congeal · :uHl 

7'.rflc ''ff.:. " Fe:cd P1111111 
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Type "F" Feed PumJI 

ceases lo pour. \'\' h en equipment is operated in h eated 
buildings, the pour point is rarely a fa ctor b ecause 
all well made h ydraulic oils h ave reading· consider
ably below th e !owe t temperature likely to b e en
co1111tc red. 0 11 the other hand if the system is exposed 
to continuously low temperature as in the ca e of out
doo r operation during winter the pour poiut will have 
distinct inAuence upon ease of starting a n<l time re
quired fo r warm up. The pour point should b e at 
least five degrees below the coldest tem perature at 
tarting a nd preferably more to a.a~ure the de"ired 

fluidity. ee sectiou on out-door operation, page 11. 
for further instruc tions when equipment is to be 
start ed at tempe ra tures under the low limits in chart. 

EXPLANATION OF ADDITIVES 
Additi ves arc most simply defined as mate rials 

added lo the base oil for the purpose of enhancing 
natural p erformance qualities. ::\Io.::t oils today which 
arc manufac tured for hydra nlic service contain addi
tives of one type or another. Uwally a cons iderable 
amount of research work is represented in the choo;;. 
ing of ingredients which p e rmit the optimum in -.erv
icc value. Generally speaking additive type oils ,\;II 
show superior result" although the fact that a particu
lar brand contains aclditi\·es does not n ece,-sarilv 
assure this outcome. Much dep ends upon th e knowl
ed ge, skill and experience of th e refine r. 

Oilgear Fluid Power ::,ystems <lo not require acldi
t i ve-type oils for efficient, trouble-free pe rfom1ance. 
However, properly compounded and prope rly selected 
grarles have b een u .ed with >"atisfactory results. The 



Plan ,·iew of seclion T ype "D" Variable D c[it,cry Unit 

b en e fits claime d are reduced wear, cleane r systems, 
lon ger oil life, freedom from sludge, d e posits, rusting, 

foaming, e tc. 

Additive mate rials or inhibitors as they a re som e
times call ed may serve one or m ore than ou e d efinit e 
purpose. For example an ingred ient may be added to 
increase oxidation r esis tance which al the sa me time 
improves film strength and wear preventing qualitie . 
Hydraulic oils of the additive ty pe as now sold are 
u sually e ither single or doubl e inhibit ed. T he firs t 
cl ass contains a iJ1gl e addi tive to improve oxidation 
resis tance with an increase in wea r preventing quali-

Shows slide bloch, rolor a11d reaction ring 1t11it ,cit/, ils center• 
line m oved 10 foft of cylinder, pinilc and drive sl,a/1, cc11terli11 e. 

Oil is dclii-ered througl, 11p{Jcr 11or1. 

OILCEAR FLUID 

ties a supp lem entary fea ture in som e instances. The 
second class is t rea te<l additionally lo prevent rus ting 
of iule rnal surfaces, i. e., both rus t a 11cl oxidation 
inhibited . S till oth e r types o f addi tives may b e em
ployed such as those d esigne d Lo s up press foaming, 
lower th e po ur point, e tc. 

OIL RECOMMENDATIONS 
As a conveui ence an d gene ral guidance to user s of 

Oilgear F luid Power ystem s, we are lis ting th e fol
lowing Ga rgoyl e D.T.E. O ils m ade b y the Socon y
Vacnum Oi l Co. which co rrespond as indicat ed with 
trade d esignation ap pearing in chart. 011 page 4 . T he ~· 
a lso sa tisf~· viscosi ty r eq uirem ents sp ecifi ed the re in. 
\Ve do not wish Lo impl y that lubr icants of o th er 
manu facture will be unsa tisfactory but if ot h e r grades 
are em ployed th ey should be of th e h ydraulic oi l 
class anrl of simila r h igh qualit y. 

Light (Lt. ) 
Medium (Med.) 

H eavy (Hvy.) 

Gargoyle D.T.E. O il 
Gargoyle D.T.E. 
Mediu m. 
Gargoyl e D .T.E. O il 

Light. 
O il H ca,·y 

Extra H eavy. 

The brands lis ted are hi gh viscosity index oils 
having a 95 minimum V ..1. T h ey arc bo th rus t and 
oxida tion inhibited. V i cosit y readin gs arc as fol lows: 

Bran d 

Gg. DTE Oil Light 
Gg. DTE Oil H vy. Medi um 
Gg. DTE Oil Ex. Hvy. 

Vise. at 100° F. 
Seconds S .U. 

145 / 155 
290/ 300 
590/ 610 

Sl,ows slide bloc/.·, rotor u11d reaction ring with its cc,11c r/i11 e 
co11cc:1tric with cylinder, pintle and dri ve sl,11/t centerlin e. 

Ne11tral- 11 0 oil is d elivered. 
■ Oil under lii gli p ressure (Pum p Discharge) 
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MAINTENANCE 

RECOMMENDATIONS 

OIL LEVEL 

Mai11taining the right oil level is an important n eed 
and one so obvious that it is freque11tly overlooked. 
Unless Jenks develop not much oil will disappear 
during the course of normal operation. However to 
protect agains t possibl e irregularities it is advisable 
to insp ect the level at least once daily with the pump 
idle and add make- up if n eeded. 

Whil e the correct level as indicated on gauge 
allows some leewar or factor of safe ty Loo low a level 
m ar p e rmit the pump intake Lo b ecome uncovered 
and ca use the pump to draw in a ir. As air is compres
sibl e and oil is virtu:d ly non-compressibl e this con
dition wi ll p roduce irregular ac tion of the system . IL 
may a l o p e rmit inc reased wear in th e pump du e to 
less o il reaching the areas of severe rubbing pres ure. 

On the ot h e r h and too high a level offe rs no bene
fits and if ca rried Loo fnr may cause actua l h a rm. 
Diffi culti es which may occur w he n the h ead of o il 
is carri ed hi gh e r tha11 recommended are: 

l. Pump heating 
2. Power loss 

3. Leakage at Pump "haft Seal 
4. Foam 

S. L eakage from air brea ther, fill e r plug, e tc. 

•• 
' 

!· 
• 

\ 
I 

\ 
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Sfiows slide block, rotor a11d rcac1.io11 ri11g 1111it with its ce11ter
/111 e 111 011ed to right of cyli11der. pi11tlc a11d dri11eslwft ce11terline. 

Oil is d eli vered through lower port. 

Plan dew section of Type ·'C'' Constant Delfrery Unit 

OIL PRESSURE 
OiJgear F luid Powe r )'S tems are d esigned to operate 

at oil pressures not exceeding sp ecified maximum 
limits. This statem ent applies both to feeding pressure 
and rapid traverse pressure. While relief valves are 
p laced in the c ircuit to prevent the pressure from ex
ceeding th ese limits, continuous djscharge past relief 
valves sh o uld b e a,·oidcc.l s ince it causes excessive h eat
ing, powe r loss and wear on equipment a11d oiJ. 

Fai lure to develop th e required oil p ressure wi ll be 
re fl ected in the sys te m ' inability to do its normal 
work. Los of pressure can usually b e traced to troubl e 
in the controls. However wear in the pump or cylin
der may also prove a con tributing factor. Suitable 
correction must b e made to avoid continuing power 
loss and lowe red performance level. 

Shows rotor and reaction ring unit 1citli its centerline at a fixed 
eccc11tricity to left of c_,·linder pintle and drfreshaft centerline. 

Oil under low pressu re (Pump l ntuke) 
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CONTROL OF OIL TEMPERATURE 
On mo ·t applicatio11.,, th e operating temperature 

seldom exceeds the maximum reco111mcn<leJ becau~e 
the units, rese rvoir and oil provide sufficient radia
tion. However, where com ponents are operat ing at 
maximum capacity or overload, re ·ervoir5 are 
limited in ca pacity or abnormal restrictions prevail, 
the ope rati1w temperature of the hydrau lic y5tem 
can be suitably controlled through cooling to prevent 
an adva11ce above -afe li111its. \'\1hile we do 1101 con
side r it advi.,able to sp ecify a maximum b ecause of 
variation in operating co11dition" it is in gene ral de
sirable to s tay below 160°.F. A temperature around 
120°F. will help to ~ksure best all round efficiency. 
Exces'-ive h eat generation i u5uall y due to conclitio11 
within the .;;y;:tem whi ch pe rmit a lii:,d1 rat e of 
m echanical fri ction or li ppage. 

T empe rature rise thin., clown the h ydraulic oil an<l 
accelerate;; oxidation. To illu Irate the la tt er point, an 
increa c of 18°F will in th e average in lance doubl e 
the r a te o f ox idation. Ther fo re it is 11ece1-sary to 
change the oil more oft en wh en tempe rature i ele
va ted particularly jf thi remains for any length of 
time abo,· 120°F. 

,l101111ti11,; u11d l 'i11i11g of Oil Cooler to u111durd 'l'J'/I P " D" ?1111111 
r111d Hcs,•rr·oir 

CARE OF OIL FILTER 
Jn recent years, mo L Oilgear p1111q1;; a11J trans

mi ion a re qu ippe<l witl1 oi l filt e r a,, tandard 
·qu ipme11t. The oil filt e r pe rfo rm a 111 0.-,1 important 
func tion in re moving th e fin est 011tami11ation and 
-,· -n remove,, discoloring matte r to re tain tl1 original 
o il color. It op erat e on the b~•-pa principle and 
eontinuo 11l'ly purifi e a t th e ra te of ap prox imately 30 
gal. pe r lio11r. A pr '-sure gauge is install ed at the 
filter a11d is marked to indicate wh en filt r has be
com e clogged an<l require. replace111e111 of the ele
ment. . Loppage in the filt e r or flow con trol valve Joe 
not affect 11orn1al ope ra tion of the ystem :.!though it 

8 

Mo1111ti11g of Oil Filter 011 T y {le " D'' l '11111f1S 1111 to 60 hp. 

i alwa,·s ad visable to re11 w 1l1 e le m ' Ill pro mptly 
when ,,;.u.,e r adi11 " token the 11ccd for so doi11 0". 111 

C' 0 0 

fact we 11rg that gauge be in. pectecl da il y o that 
functioning of filt e r i k pl ulHl r co111inuow• ob
serva tion. 

ELIMINATION OF FOAM 
Foaming of the h ydrau lic oi l i;, caused h y c11trai11-

111e11t of air ancl i :;ene rall y th e re ult o f onclition 
within the syste111 which tend to ae rat th e oi l. It is 
likel y to produce irregular ope ration clue to th e fa c t 

Mo1111ti11g of Oil filter 011 Tnie "D" 100 h11. a11d l .'iO h11. Pumps 



.. · POWER SYSTEMS 

REPLACE ELEMENT WHEN GAGE POINTER 
REACHES "CHANGE FILTER ELEMENT" AREA 
AT NORMAL OIL TEMPERATURE 

\ 
IF FILTER GAGE 
READS ZERO PRESSURE, 
CLEAN OUT FLOW 
CONTROL PLUNGER 
PASSAGE HERE 

~LET 

Uiugrnm of Stn11dard Oil Filter Application to Oilgear Variable 
Deli very Pt1mf).< 

that foam changes the oil from a non-compressible 
to a compressible med ium. \Vea r of pump parts may 
increase because a reduced amount of oil is received 
al points of h eavy rubbing pres ure. Leakage of oil 
from the breath e r on the reservoir is a possibility dne 
to 1he expansion creat ed by foam. 

Elimination of foam is largely a matt e r of control
ling conditions which produce aeration. Air drain 
cocks arc usuall y used to eliminate air when filliug 
syste m with oil. 0 11 fiu e feed applications, automatic 
air drain valves free lhe system of minut e quantities 
of air each cyc le. Too low an oil level pe rmittin g 
pump intake to become uncovered , l eaks iu the suction 
line, improperl y adjusted relie f val ves, turbulen ce in 
th e reservoir ca usecl by excessively high velocity of oil 
re turning to or circulating in the resen ·oir, e tc., are 
pos ible factors. If foam continues aft e r eliminating 
lhese polential ca uses it is in all likelihood attribut
able lo eithe r poor quality or poor condition of the 
h ydra ulic oil. In this event the only remedy is to 
co mpl e tely drain th e sy>'lem a nd install new oil of 
the right type. 

NEED FOR OIL CHANGES 

Periodic changes of the hydraulic oil will h elp to 
as ure e rrective lubrication of the pump and to k eep 
the sys te m free of objectionable d eposits. Some d e
le rioration in original properties is a natural r esult 
of time and use. the rat e b eing de termined by quality 
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of the oil and se rvice conditions, particularly oper
ating temperature. If contaminants should reach the 
oil another consideration will be the ability of the 
filter to thoroughly r emove these impuritici:. 

If the equipment is used for continuous service. 
drain the oil approximately every SL'X months. If it 
is used for light service, drain the oil approximately 
every TWELVE month . If the fluid i:ystem is auto
maticalJy filtered and periodically tested, the oil may 
sometimes be retained in service for several years. 
especially if the oil temperature remains below l20°F. 

FILTERS 
l\Iicronic type oil filte rs are available from The 

Oilgear Company and their e ffectivene<as in reducing 
the frequency of changing oil and in prolonging the 
life of the Oilgear equipment makes their U"-e a 
marked economy. 

DRAINING PROCEDURE 
"When the sy te m is drained it is essential to get all 

the old oil out so that no appreciable quantity re
mains to reduce the purity of the n ew oil. The ram 
should b e po itioned al the re turn end of the stroke 
and the piping bled at low point lo drain off a" much 
as possible of the used oil. Also allow sufficient time 
for good drainjng. The c lean-out co,·ers should then 
b e removed and the bottom of the reservoir wiped 
clean with lint-free rags. Do not use cotton or wool 
waste. 

W e further recommend that draining be done right 
after eqnipment has b een in u;;e and is thoroughly 
warmed up. By so doing impurities will b e remo,·ed 
which may settl e out if the oil is pe rmitted to stand 
for a while. 

Type "DH" Oil Reservoir Base rcith cleanout cot·crs 011 each 
end, showing obscrrntion co,·ers 011 sides and abore the oil 

lc1·el. large air-breather, filler pipe and strainer. 



PROTECTION AGAINST DIRT 
AND CONTAMINANTS 

Dirt or contaminants of any type are harmful 
to useful life of the hydraulic oil and continued 
efficiency of the equipment. Impurities of an abrasive 
or gri tty nature will increase wear of pump parts. 
They mar also act as ca talytic agents lo ha ten oxida
tion of the oil. Common dirt as swept up from th e 
fioor is effecth·e in this re peel. Whi le it is not feasible 
to enumerate the particular action of fluid contam
inants they are without excep tion diluting and more 
or less injuriou depending upon type and quantity 
present. :Mixture with oils othe r than the r egular 
hydraulic oil may nullify d esired properties in th e 
h yclranlic medium. 

35 Ton Twu-Colrw111 Vertical l'ress with Type "DX" !'11111() 

~ ·· ~ 

- - - - - - -- - --

01 LC EAR FLUID . 

JOO hp. T y pe ·'DX" P11111fJ, large rescr 1Joir base, clean-0111 and 
ins()ection cove~s, air breath er, fill er pi()e, s train er, control and 
relief rnl, ·es and a ·sociate pif)ing for billet {Jee/er a1,1,licatio 11. 

To prol ec t aga in · t contamina1ion, good co1n111011 
seuse and care on :he part of th e opera lo r arc m ai nl y 
required . A like ly opportunity for dirt lo c11t c r is 
when oil is add ed for refilling or make-up purpo es. 
R ecep tacles for transfe rring oil should b e clean before 
use and dirt wiped away from th e fill e r ca p on the 
oil reservoir. As an ex tra precaution po11r oi l i1110 
tire system lhrough a fin e m esh me tal strain e r. 

:Modern refin e ry m ethod as ure that. th e h yd rauli c 
oil as r eceived in cln1111s or cans is pure and free 
from foreign mate rial. It is however entire]~· pos ibl e 
for contaminants lo ent e r during storage un less nil
able precautions are taken. First of all th e oil con
taine rs should be housed in a separate room d evoted 
to this purpo e and neve r le ft out in th e open 011 th e 
shop floor. There are unsusp ected opportunities for 
dit-t Lo enter when the laue r practice prevails. Drums 
and cans slrould b e k ep t tightly closed wh en not in 
use. The same room should preferabl y b e used for 
housing transfer and dis pens ing equipment. 

The insp ection covers, oil fill e r and brea the r caps 011 

the reservoirs of Oilgear F luid Powe r Sys tems should 
always b e kep t properl y in place and n ever left off 
for any r ea on. Leaving the system open at these 
points offe rs a likely opportuni1 y for dirt to ente r. 

The filler in the breather removes dus t from the air 
whicli enters when th e level in the oi l r eservo ir fall s 
during the opera ting cyde. This writ is a highl y im
portant factor in keeping th e system free of dirt or 
grit. lt is essential to clean th e air filter regularl y al 
leasl once every s ix months and more often if the re 
is considerable dust present in tire air around th e 
breather. 
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POWER SYSTEMS 

OUTDOOR OPERATION OF OILGEAR UNITS 
SIZES - 60 H.P. OR LESS 

Oilgear drives which operate ontdoors or in open 
building are usuall y s ubj ected lo a wide range of 
te mperature. '\'\111 en operating Oilgear drives under 
tl1ese conditions, use an oil having a high viscosity 
index, i.e., a low rate of change in , ·iscosity with 
change in tempe rature. Oil recommendations on 
Page 6 how pro<lucts of this type. 

NORMAL STARTING RANGE 

Oilgear units of size 60 hp or Jess have an operating 
range of 70 econd s Saybolt to 4000 econds Sayholt at 
the int ake. Tha t is, wh en th e oil gets so hot that its 
visco it y is less than 70 second s Sa ybolt it is too thin 
to insure effi cient ope ration and e ffective protection 
agains t wear of rubbing parts. ince the oils recom-
111cn<l cd reach 70 seconds aybolt viscosit y at diffe rent 
temperatures, th e opera ting temperature ranges va ry 
al o. Likewise, when th e oil ge ts so cold that its vis
cosit y i more than 4000 seconds Saybol t it is too 
h eavy to fl ow freel y to th e pump suction a t start up. 
A lso, at such vi scosities the oi l moves too sluggishl y 
throu ghout the system lo give th e free. rapid move
ment of contrnl clements which is essential to efficient 
ope ration. So for normal ta rting of the Oilgear pump 
be sure the oil tempe rature and viscosit~· a re within 
the limit s sh own in the ch a rt on Page 4. 

COLD STARTING RANGE 

The s tartin g period is th e c ritical tim e during cold 
wea th e r opera tion. Lack of lubrication dne to th e oil 
beco min" tiff and con gea led may cau e the units lo 
seize dnring the tarting pe riod if th e drive is not 
sta rted properl y. '\'\' hen the oil is b etween 4000 
second aybolt a nd 20 000 second Saybolt and th e 
temperature i above th e pour point the unit cau s till 
b e ta rted by intermittently turning it on and off as 
directed following. However, cons ide rabl e caution is 
necessary if the o il approaches the tempe rature a t 
which the visco ity i 20,000 second Saybolt a ud the 
ch edul e for intermittent tarting should be observed 

w ith g rea t care. O f course, if the oil can be warmed 
by. ome o the r means before starting, th e inle rmillent 
meth od n eed n o t b e 11 ed. 

In cases where th e inte rmittent startinrr m ethod or 
C 

prior warming can not be used because of service 
d emands it is advisabl e to employ a special cold 
wea lhc r o il which has a viscosity of lc-ss than 4000 
seconds Sayholt at th e lowest s tarting temperature 
en counte red. 
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INTERMITTENT STARTING SCHEDULE 
Drive the input shaft of the unit fo r about 5 seconds 

and then l e t it r est 20 seconds - repea l about IO 
times - drive the input shaft ahou l 20 seconds and 
then le t it rest for 20 seconds - repea l about 5 times 
- r un unit continuously and opera te machine at light 
loads to warm up the o il in e ntire system . 

CONDITIONS OF EXTREME COLD 
If th e oil v iscosity at sta rting is more than 20000 

seconds Sa ybolt o r the tempera ture is b elow the pour 
point, the inle rmille11l s tarl ing me thod <: hould no 
lon ger h e used and one o r the o the r of two pos.,ible 
courses of ac tion is a d visabl e. 

1. \Vann the oi l prior to tarting by so 111 e auxilia ry 
m eans or if this me thod is n ot con,·enient, 

2. Ch ange to a special g rade of cold weathe r oi l. 

Alth ough the u e of a special cold wea the r o il will 
in most instances eliminate lite n eed for intermittent 
sta rting it is well lo k eep in mind that extreme cold 
may ma ke th is prac ti ce advisabl e, i.e., when the vis
cosity b ecomes greater than -WOO seconds aybolt. 
i\Iobilflui<l 200 is consid e red an example of a good 
cold wea ther oil which will work de pendably in Oil
gear drives. Comparable produc ts of o the r manu
factu re will al so be suitable. 

RUST INHIBITORS 
Since conden a t.ion dne to change;; in te111pe rat1ue is 

likel y to deposit wate r in th e sys tem, it i.:: desirable to 
use ru-t inhibited hydraulic oil to protect inte rnal 
fe rro us parts agains t rusting. Ho\\·e,·e r. such oils may 
not enti rely eliminate ru~ting, especially when excess 
conden~ation takes place so ca re must be exercised to 
protect the drive agains t the entry of moi;;ture, damp 
air or rain. Occasionall y. the unit .::hould be drained 
to remove wa te r. which maY h a,·e accumulated. 

OIL CHANGE 
If the equipment 1s used fo r continuous servit·e, 

clrain the oil a pproximately e ,·ery ::,IX months. If it 
is u sed for light sen ·icc, drain the oil :1pproximately 
eve ry T \\"ELYE m onths. If the fluid system is auto
m a tically filtered ancl pc riod icall~· tested. the oil may 
some time h e ret a ined in serYice for se,·e ral yea rs. 
esp ecia lly if the oi l tempe rature remains be low l~0° F. 

FILTERS 
l\Ticronic type oil filt e rs are available from The 

Oilgcar Company and the ir effectiYeness in red ucing 



tl1e frequen cy of changing oil and in prolo11gi11g the 
life of the Oilgear equipment makes their use a 
marked economy. 

HOT WEATHER 
Durin g hot weather b e sure the oil does 11o l exceed 

the high temperature limit as sbown in the chart. 
The table is based on the tempera ture a l th e pump 
intak e. This is frequent)~· 20°F or more above the 

~ 

OILCEAR FLUID . 
' 

temperature of the oil in the reservoir. If a reser voir 
thermometer is used proper allowance should h e 
made for this diffe rence. The m aximum temp erature 
of oil in reser voir should usually 110L exceed 160°F . 

GENERAL RECOMMENDATIONS 
Ordinarily, use the heavie r o il lis ted in charl unl ess 

the weathe r is freq uentl y too col cl fo r co nvenient 
starting of d rives. 

RECOMMENDATIONS FOR STORAGE OF OILGEAR UNITS 
INTERNAL PROTECTION 

B efore shutting down an Oilgear drive for an 
exten sive storage period b e sure that tJie unit has 
operated for a t l east several hours with a R UST 
PREVEl\TlVE HYDRAULIC OIL. 

~ hile the rust p reventive additive produces i ts 
full effect after 20 minutes of submersion in t he o il 
at the operating temperature, the re are pa rts of the 
d rive which a re not submerged and i t Lakes longer 
for the oil spray to reach these parts. The refore, 
operation with a rust preventive h ydraulic oil for 
longer pe riods such a several <l ays o r even a week 
b efore shut1ing down for the winte r is ome times 
beneficia l. 

1. Ordinary Conditions 

If the Oilgea r drive regttlarly uses a l1 ydraulic oil 
which cont a ins a rus t prevent ive additive and if the 

d rive is reasonabl y well she lte red in a d ry atmosphere 
no additional rust preventive oil is o rdinaril y re
qui red for int e rnal p ro teclion. 

2. evere Condit ion 

If the <lri ve is to be s tored in an exposed location 
o r a damp ri tmo. phe re, o r nea r th e ea w here nlty 
au I p re,·a lenl , addi tional p reca uli on for inte rn al 
protection are desi ra bl e. O p erate th e unit for a p riod 
of time, as <lesc ribe<l preceding, with a l1yd ra11lic o il 
con laining a high pe rcen tage o f rus t inhibit o r. Leave 
Lhis oil in the unil d uring th e storage p e ri od. /V 
::,ova-Ko le 501 and 503 a re Lypi ca l example o f rust 
prevenlive oil · whic l1 a re suitnbl e fo r thi ;, p11 rpo1<c. 

EXTERNAL PROTECTION 

B e sure thal cha in , a ll bea rings and co upling,; a re 
well lubricated or cove red with a pro tective grease. 

Oilgear T y 11e "DH C" Va riable S11eed Tra11s111issio11 0 11 ll S litter am{ H e wi11cfor Drier. 
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POWER SYSTEMS 

Di/gear Doub[e.Slidc Vertical Surface Broaching Machine with T~·pe " DX'' Pump 

R emove brea the rs if an y are install ed. and re place 
with pipe plugs. Breathe rs may b e loca ted on tops of 
uni ts or reservoirs. 

iVIake sure that the dri ve is well protected from ice, 
rain and snow. 

RESUMING OPERATION 

1. B efore s tarting the drive afte r the storage 
p e riod, in p ec t a sample of the oil for rust. If any 
evid en ce of rt1 t is found, it is advisabl e to have the 
Oilgear 1111its disassembled and cleaned b efore 
running. 

2. If the re 1s no evidence of wa ter b eing present, 
o perate the unit for about 20 minutes or long enough 
to ca use n thorough agitation of the oil and drain off 
a small sample in a glass contuiue r and let it se ttle in 
a warm place for about 12 honrs. T h en look for water 

]3 

in the bottom of the containe r. If wate r is present 
drain the oil and wipe out the reservoir. If no wate r 
is present and the unit i;; reasonably clean inte rnally, 
normal operation can be resumed. 

3. If a h eavily inhibited oil has been put in the 
tutlt as described previously under "seve re con
ditions" , it should be removed afte r about a week of 
operation and replaced with a conventional type of 
h ydraulic oil. It is not n ecessary to dra in all of the 
heavily inhibited oil out of the system b ecause it 
nnxes well with othe r oils and small quantities of 
it a re often beneficial. 

The s;, Sova-Kotes are not recommended by their 
manufacture r for continuous duty, but have been 
used by The Oilg:ear Compan~- in many installations 
for periods of several thousand hours without any 
noticeabl y de trimental effect;;. 



OILGEAR 

Fluid Power 
COMPONENTS 

R epresentative current and 
ol<l style Oilgear pumps, motors 
and t ransm i-.sions, ref e rred to in 
column one o f chart on page -l-. 
are shown in the followin g illus
trations. All of the control · and 
oth e r s tanda rd attachm ent s 
available on the ,·arious basic 
models are not. shown. 

Wh en the Oilgear filling in
s truc tion and type designation 
name plates are not ,,isibl e, an<l 
th e firs t l e tte r of the t )'p e desig
nation is not known, use th e· e 
illustrations to assist you 111 

i<lentifying the first lette rs of 
your components. The approx
imate hp rating of the Oilgea r 
component can usuall~- h e es ti 
mate<l from the input power 
drive. \,1h ere large Oilgcar 
p11lllps o r motors are involved 
the approxinia te hp rating 
sh ould he obtained from th e 
11a111e plat e on the unit. 

TYPE "A" UNITS 

TYPE "B" UNITS 

TYPE "C" UNITS 
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TYPE "D" UNITS 

TYPE "F" UNITS 

• 



POWER SYSTEMS 

TYPE "H" UNITS TYPE "Q" UNITS 

TYPE "J" UNITS TYPE " W " UNITS 

TYPE "M" UNITS 

TYPE "R" UNITS 

15 



_ . Oil SELECTION 
and 
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CONDUIT COVER 

~ 
BEARING 

LOWER BALL , 
~ --' 

LOCK NUT AND WASHER/ 

' I / 
/ 

UPPER END BELL 

LOWER END 
/ BELL 

/ 

THROUGH BOLT 

STEM HOUSING 

~ 

EYE PLATE 

TYPICAL CROSS SECTION GUSHER COOLANT PUMP. 

THE RUTHMAN MACHINERY Co. 
CINCINNATI 2, OHIQ 
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Ser.,ice I nstructions BtJUR. 
For systems with lubricators type "HIA'' & "JIA'' automatic lubricating system 

Your machine is protected by a built-in Bijur central lubricating system 
-by CORRECT lubrication of all bearings served, it assures smooth 

operation of your machine for years, if properly maintained . 

The Bijur system consists of three basic elements: (1) a lubricator 
(pump) which periodically forces a measured volume of oil into 

(2) a single line of distribution tubing branched to supply oil to 
the bearing surfaces through (3) Meter-Units which proportion the 

correct oil film to each bearing. 

OIL: Use only non<ompounded clean mineral oil of type and vis
cosity recommended by machine manufacturer. 

OPERATION: This One-Shot lubricating system is pre-set by the 

machine manufacturer for best ope ration . Lubricator Type HIA is a 
spring discharge piston pump in a 1 pint reservoir. Type JIA is similar, 
but with a 2 pint reservoir. Pushing up on the handle against the 

stop fills the cylinder with a predetermined volume of oil. Spring 
pressure discharges the oil into the distribution system automatically, 

and returns the handle to the original position . Lubricator must be 
operated at intervals recommended by machine manufacturer. · 

STARTING A NEW MACHINE: Fill reservoir; operate lubricator 
until oil shows freely at all bearings. 

STROKE ADJUSTMENT PIN 

FILL CAP B-3500 

~ 
~ 
~ 
§ 
e 
~---PISTON 

~ ASSEMBLY --==-
~ (HIA) B-3641 

~ (JIA) B-3499 

~ 
~ 
~ 

~ 
~ 

& 
_ e_ 
•:w_il 

NOTE: BEFORE REMOVING CYLINDER CAP, PUSH 

UP HANDLE AND PLACE BLOCK AT " A " - TO HOLD 

PISTON ABOVE LOWEST POSITION. 

MAINTENANCE: Check oil level doily and refill reservoir when re
quired. Replace filter assembly annually. Check system periodically 
for loose or broken tubing, worn hoses, loose fittings and connections. 

SERVICE: Too little oil at a ll bearings - check for low oil level 
(handle snaps bock if reservoir is empty), broken or crocked tubes, 
loose connections, flattened lubricator outlet tube, clogged filter, or 
worn piston leather. If all ore satisfactory and machine is running at 
operating temperature, increase oil feed. Relocate stroke adjustment 
pin in next lower holes of links. Run machine and check all bearing 
points thoroughly before further adjustment. Too much oil at all 
b earings - ofter full run-in period of machine, reduce oil d ischarge 

by relocating stroke adjustment pin in next higher holes of links. For 
too litt le or too much oil at one bearing, see other side. 

SERVICE PARTS: Order by Part Number and Name shown below 

-you must also specify complete lubricator Type symbol and 

Serial letters shown on Nome Plate* . Example: "S-130 Filter Assem

bly for Lubricator Type HIA Ser. LF." If a new lubricator is required 
for replacement, order · by Type symbol and Seria l letters shown on 

Nome Plate*. For major repairs requiring ports not numbered 

below, return lubricator for factory rebuilding and adjustment. Prompt 
shipment con be mode on ports and lubricators. 

.-------- HANDLE C-1939 

NAME PLATE* 

PLATE 

B-3634 

CYLINDER CAP --+-1 ~ , 
(HIA, JIA) B-3561 ~I::~ 

(HIA-P, JIA-P) B-3277 "i:~ rJ 

FILTER 

AS.SEMBLY 

S-130 

IMPORTANT: REPLACE FILTER ASSEMBLY ONCE A YEAR 



Service Instructions • B IJUR Automatic Lubricating System 
SER\ 'ICE (Meter-Units) SERVICE PAllTS (Meter-Units) 
If one bearing receives too much oil, remove Meter-Unit and replace 
with one of same type but next lower Flow Rafe Number. For too little 
oil at one bearing, replace Meter-Unit with one of same Type but next 
higher Flow Rate Number. Each increase in Flow Rate Number doubles 
oil feed. Don't attempt lo adjust, disassemble, blow through or drill out 
Meter-Units. 

Type (FSA, MTB, etc.), Flow Rate Number (00,0, 1,2,3,4 or 5) and flow di
rection arrow are stamped on body of Meter-Units. Before ordering, check 
against illustrations be low. F and M Types are not interchangeable. 
(Arrows. show direction of flow.) Also check threads if necessary (see 
"thread notes" al bottom of page). Specify fully Name, Type and Flow 
Rate Number required. Example: "Meter-Un it FSA-2." 

FSA MSA FJB MJB FRA MRA FJC MJC FRC MRC FJD FKA MKA FKB MKB 

l \i-@ l ' . - l 1~~.., l -' l 
(~~ 

i,_ (. 

0-® 
'- --r 

~-® t~-® 

FTA MTA FTB MTB FTC MTC FTD MTD FTG ·MTG FTH MTH FTK MTK FTL MTL 

SEll\71CE PAllTS ( Dist.rib111Jon System,) 
FLEXIBLE HOSE- Available with 5/ 32 tube te rminals 
both ends (Type 55), 5/ 16-24 thread both ends 
(Type CC), or one of each (Type SC). Measure fl ex
ible length between terminals, and order from ta ble 
be low, Specify Name and Part No. Example: 
" Flexible Hose, B-4B63." 

1.-Le~gth _ _ "j CT) 
_J_ · • . - \ 

ci ===I n-r _,,
4 

0 ....... "!lf~!I I 

TYPE " S" TERMINAL T TYPE " C" TERMINAL 

LENGTH Type SS Type CC Type SC' 

(INCHES) 
516"0.D, 716"0.D. 716"0.D 716"0 .D. 

4 B-4514 - - -
s B-4515 B-2962 B-4873 B-4857 

6 B-4516 B-3134 B-4874 B-4858 

7 B-4517 B-2963 B-4875 B-4859 

8 B-45 18 B-3433 B-4876 g.4860 

9 B-4519 B-2542 B-4877 B-4861 

10 B-4520 B-3145 B-4878 B-4862 

12 B-4588 B-3135 B-4879 B-4863 

14 B-4589 B-3530 B-4880 B-4864 

16 - B-3531 B-4881 B-4865 

18 - B-3137 B-4882 B-4866 

20 - B-3532 B-4883 B-4867 

22 - B-3528 B-4884 B-4868 

24 - B-3508 B-4885 B-4869 

27 - B-3533 B-4886 B-4870 

TUBING-Ava ilable in 12 
foot lengths only. Check 
outside dia mete r, mate
rial and wa ll thickness. 
Order by Name and 
Part No. Example: 
"Tubing, 5 B25." 

COMPRESSION FITTINGS

Check tubing O .D. and 
thread and hex on nuts 
and bu s hing s. S e~ 
"thread notes" at bot
tom of page. Sleeves 
of proper tubing size 
ore required for a ll 
connections. O rder by 
Name and Part No. 
Ex ample: 
" Bu shing, B-3783." 

JUNCTIONS - Che c k 
number of tapped holes 
- identify in ta bles from 
illustrations and number 
of mounting holes (un
to p p e d) , All "O:i e 
Mounting Hole" types 
shown. Typical examples 
of " Two Mounting 
Holes" types - both 
"Single" and "Double' 
ore shown. O rd e r by 
Name and Part No. 

' 

Example : 
" Junction , B-3265." 

MATERIAL 

WALL 

PART NO. 

Item 

NUT 

0 
BUSHING .,.._ 

• • •1-~ 

't • 

SLEEVE 
r-:, -
One 

Mounting 
Hole 

TYPE 

PART NO. 

6-WAY SINGLE 

30 - B-3534 B-4887 B-4871 -..> ' ..... C' 
33 - B-3735 B-4888 B-4872 

THREAD NOTES - · All un11ui11bcrc·d lapped liol,,, 5/ L6-Z I Bijur slandarcl. 
(D 5/ 16-21i for IJijur 1aµpcrl hole, only. © l / •l_-23 f«r 3/ 32 

' 
( 

10 -WAY DOUBLE 

5 / 32" 0 ,D. 3 / 32" 0 ,D. 

Bross Copper Copper Steel Copper Slee! 

.025 .025 .055 .020 .022 .020 

5 B25 5C25 5C55 5520 3C22 3520 

Tube O.D. Hex Thread Note Part No. 

5/ 32 3/ 8 @ B-1095 

3/ 32 3/ 8 @ B-3312 

3/ 32 5 /1 6 © B-3610 

5/ 32 3/ 8 I @ B--1371 

5/ 32 .5/ 16 @ B-3783 

5/ 32 - - B-1061 

3/ 3 2 - - B-3313 

-1-
1-.:: C' _, 

.... ·-1-
;- \ 

C' r . ,~ (' ., ' ,_ , !! .. 

2-Way 3-Way 3-Woy 4-Woy 

B-3288 B-3065 B-1092 B-4231 

TYPE SINGLE DOUBLE 

4-Woy B-3262 --
5-Woy B-3263 --
6-Way B-3264 B-3109 --Two - 7-Way B-3289 --

Mounting 8 -Way B-3265 B-3253 
Holes 9-Way B-4508 --

10-Way B-3704 B-325-4 

12-Way B-3471 B-3249 

14-Woy - - B-4020 
-

16-Way -- B-4025 

~ 
5/ 16-:b ~ for 5/ 32 tubi ng cunllf!Cl i uns. lubrng connections. 

, , . . 5 I / U ,1 ,c lh r<•ad. 5/ JC,-2-1, for .3/32 1uh1110 c111111c."Ch o 11:,, @ I I BIJUR LUBRICATING CORPORATION • ROCHELLE PARK, NEW JERSEY 

oc 



MATTISON SURFACE GRINDER 

WHEEL SLIDE - GREASE 
TWICE DAILY KEYSTONE j44 
OR EQUAL, 

HYDRAULIC SYSTEM FILTER .. RE
PLACE CARTRIDGE .•WITH PURO .. 

LATER P -70 WHEN GACE SHOWS 

OVER 20 P.S.I. 

WAY LUBRICATION 
DRAIN PLUG. 

WAY LUBRICATION FILTER 
CLEAN MONTHLY. 

HYDRAULIC OIL LEVEL 
KEEP FILLED TO CEN
TER OF GAGE. 

ONE SHOT LUBRICATOR KEEP FILLED 

WITH SOCONY-VACUUM co . ·s VACTRA 

#2 OR EQUAL OIL. 

TWICE DAILY . 

~ 

HYDRAULIC OIL DRAIN PLUG 

HYDRA ULIC OIL FILLER PLUG 
(LOCATED AT EN D ON SMALL 
MACHINES) USE SOCONY-VACUUM 
D,T. E. LIGHT OR EQUAL 

TOP HOIST AND CONTROL UNIT 
OILERS - ADD SAE /40 O I L TWICE 
WEEKLY 

1l/~v {)'; j 
,,g;- 1 1 ' ·• 
v · _ __ / \J-1'' 

REPLENISH WAY LUBRICANT --d 5,/ 
THRU STRAINERS USE 

SOCONY- VACUUM co .· s \ A-
VACTRA BB OR EQUAL "L,:. 
MACHINE OIL. 

-}----

WAY LUBRICATI ON 
OIL LEVEL GAGE 
MAINTAIN LEVEL. 

TO 

CONTROL LEVERS. 8 SNAP LID 
OILERS. OIL T WICE WEEKLY USE 
S.A.E, #40 O I L. 

HOIST UNIT - KEEP FILLED WITH 
S.A .E. ! 40 01 L , 

HYDRAULIC PUMP GREASE 
CUPS USE KEYSTONE ;44 OR 
EQUAL - GIVE TWO TURNS 
ONCE WEEKLY, 

SPINDLE LUBRICATI ON FILL TO 
1/4 IN. BELOW T OP OF OIL CUP 
W ITH UNIVERSAL SPINDLE OIL 
· - 150 S .U .V . AT 100' CHECK 
DAILY BEFORE OPERATION. 
DRA I N AND REFILL EVERY 500 
HOURS. 

HOIST AND CONTROL UNIT 
OI L ERS- KEEP FILLED WITH 
/40 S.A.E. MOTOR OIL. 

MATTISON MACHINE WORKS, ROCKFORD, ILLINOIS, U. S. A. 
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S
INCE its innovation, the Mattison High-Powered Precision Surface 

Grinder has proven to be a great cost-reducing machine tool. In 
addition to profitably handling regular flat work, the higl). power, 

wide range, large capacity and ruggedness of construction permit handling 

of unusual grinding work at a great saving in time over other methods, 

producing a fine finish with extreme accuracy. For example: Large size 

castings are easily handled which allow gri11ding of surfaces previously hand 

scraped. V ,type and flat ways, as well as contour work, can be ground by 

a wheel that has been dressed to an angle or radius. Shoulder and edge work 

can be easily ground because of wheel clearance and spindle construction. 

In many cases multiple punching dies can be resurfaced without removing 

leader pins. Interrupted surfaces are held to closer limits of accuracy due 

to rigid spindle mounting. Bronze, lead and various types of metal can also 

be ground. 

Here is a versatile machine with advanced and practical principles of 

design which provide precision grinding results on a high production basis. 

Our confidence in being able to provide savings for you is based on perform

ance records which are constantly being reported from actual installations. 

MATTISON MACH INE WORKS • 

• 
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G REATLY increased production, together with 
marked savmgs in grinding cost, are direct results 
of the generous size and sturdy construction of 

this Mattison High-Powered Precision Surface Grinder. 
It is capable of hogging off stock where this is required ; 
and, at the same time, maintaining close limits of accur
acy and providing a fine finish under continuous high 
production. 

We operate our own foundry and carefully control 
the metal used in castings. Alloys are employed to in
sure high strength, stiffness, and clean, close-grained, 
wear-resisting structure. 

6 
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INSURE··· 

The extra heavy base is cast as a single unit, 1s of 
rigid design and is heavily braced with substantial cross 
girths. This provides a solid foundation free from bend
i:1g and deOecting stresses and insures permanent accur
acy under heavy-duty continuous-grinding service. The 
front part of base supports the table on a wide surface 

... , u .. ..... ""!',. 
• • • • IJ • • .. 

The above picture show~ 
the method of guarding 
the column ways and 

wheel slide ways . 
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Vee and flat way. A s you will notice from the picture, 
the table casting is also well ribbed and of substanti,1' 
construction to elimina te any chance of distortion even 
when handling heavy castings such as beds, slides, etc. 

M attison Grinders are well known for their sturdy, 
double-column support. Massive column castings rigidl y 
bolted and dowel ed to the rear part of base casting and 
reinforced at top by h eavy connectin g brace make the 
column support unit an in tegral part of the base. 

These columns, with wide bearing surfaces on tho! 
inside face and dovetail bearing surfaces on the front and 
back of each column, provide an eight-sur face support 
fo r wheel slide assembly. 

W ith th is unusual stabil ity so prevalent throughout 
the Mattison Surface Grinder, you can be certain of 
dependable performance, rapid stock removal, close 
limits of accuracy and fine finish on small , as well as 
l.:trge, pieces of work. 

~:: ... •· ·~~--
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F O R TABLE AND 

Twin cylinder 

Variable delivery pump and drive unit. 

T
HE table on the Mattison High-Powered Precision 

Surface Grinder is driven by a non-differential 

twin cylinder hydraulic drive providing equal 
speed in each direction of movement, fully cushioned 

smooth reversal, positive lon gitudinal travel of table and 

variable table speeds up to I 00 feet or more per minute. 

It simplifies construction, applies power direct, and 

prevents chatter. It is easily controlled, exceptionally 
durable and highly efficient. 

WHEEL TRAVERSE 

nd smooth, cushioned reversal. 

The transverse feed of the wheel is also hydraul1· 
cally operatod. Its movement is entirely automatic 
when grinding. Feed is variable up to width of wheel 
at each reversal of table and can be easily adjusted to 
any desired amount between minimum and maximum. 

The many basic advantages of hydraulic drive to· 
gether with substantial construction and high power of 
the M attison Surface Grinder combir.e to reduce costs, 
increase production, provide accuracy, fine finish and 
rapid stock removal in a manner that will surprise you. 

I 



ALL WITHIN 

O
PERATING and adjusting levers, hand wheels 
and electric push buttons are closely concentrated 
on the front of the machine, all within conven-

ient reach of the operator. 
Power may be used for raising and lowering grinding 

wheel, with hand-wheel control for final adjustment. After 
the wheel has been spotted above the work, a large ad
justable dial under hand wheel, graduated in thousandths, 
permits operator to judge stock removal on rough work 
where limits are not so close. W ork can be ground to 

aJjfy close limits of accuracy by means of a small vernie:
~ l with graduation in tenths of thousandths. 

The automatic reversing of the wheel slide trans
verse is accomplished by two dogs on a circular disc, 

EASY REACH 

easily adjustable and located on front of base within 
easy reach of operator. 

Extent of table travel is controlled by means of con
veniently located, adjustable sliding dogs on front edge 
of table. The starting and stopping of the table is by 
means of lever located in front of machine within easy 
reach of operator. Speed which varies up to 100 feet per 
minute or more is controlled by hand wheel. Any reduc
tion is accompanied by a proportionate decrease in power 
required for hydraulic pump. 

The simplicity and convenience of these controls 
make it easier for your operator to run the Mattison 
High-Powered Precision Surface Grinder and easier for 
you to obtain a quick return on your investment. 
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Eight surface support for 
vertical and wheel slide 

assembly. 

Pressure lubrication sys
tem for spindle. Rotor 
dynamicaUy and elec-

trically bal:mced. 

AND 

PROVIDE··· 

MOTOR TRUCTION 
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A OUTSTANDING characteristic of the Mattison 
Grinder is the massive double column support 
for wheel slide assembly. The housing in which 

the grinding wheel and its motor are moun ted is excep
tionally heavy and is carried on large h orizon tal ways 
of the ver tical slide. T his assembly is in turn suppor ted 
between two heavy cast columns. Wide bearing surfaces 
on the inside face of each column and d ovetai l bearing 
surfaces on the front and back of each column provide 
an eight surface support, insuring stability regardless of 
tlirection of table travel. 

Another important characteristic o f the M attison Sur
face Grinder is the powerful, built-in motor construction, 
with the ro lo r being dynamica lly and elecLrically ba lanced 
and mounted directly on the wheel spindle. With this 
positive and direct form of drive, there is no vibration 
im parted to the wheel spindle. This combin ation of sta

The Grinding Spindle lubricating system is entirely inde
pendent of the rest of the machine having its own pump, 
motor and oil reservoir built into rear end of housing of 
wheel slide. A pressure control switch provides t he in ter
lock to prevent operation of spindle without adequate lubri 
cant pressure. The front spindle bearing is a heavy-duty , 
adjustable bronze, sleeve bear ing oil lubricated from pressure 
lubrication system. The preloaded super-pre · 
cision ball bearings on rear of spindle operate 
in a continuously circulating bath of oil also 
supplied by pressure system. 

bility and direct motor drive provides users of M attison .., 
High -Powered Surface G rinders w ith a machine capabl~~ · ·:i:-. ••• 
of high -production and accuracy to close limits. ,;,i_·: ' · 

~ .. ·, 
" ,,~ . 

.,J1!*·~ . ... ,,"?i· 
~\. • • '< ~~\!hi ,.":;.•u",.,.,..,,.,..,.., , ' : 
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A LARGE coolant tank is furnished on the outside of 

.r-\._ the base. The pump, a heavy-duty motor-driven 

type supplies coolant to the point of contact, under 

uniform pressure and in suffi cient quantity for heaviest 

cuts. Control of coolant flow is by means of a convenient 

valve located on wheel guard. A nozzle, ad justable ac

cording to the diameter of wheel, 1s used to direct the 

coolant to required position . 

AND 

Coolant returns to the tank through ope111ngs in the 

table and base. T he baffle effect of the four compartment 

tank serves to settle out much of the sedi ment carried in 

the coolant before reaching the pump. This provides a 

coolant that is relatively free from impurities which migl~ 

interfere with desired grinding results. 



• 

GRINDING wheels on the Mattison H igh -Powered 
Precision Surface Grinder arc dressed h ydraul
ically by movement of wheel slide. One method 

is shown in the illustration to the left above. Wheel can 
be qu ick ly located over diam ond by ovcrtraveling r evers
ing dog. Operation and regulation of rate of wheel cross 
travel can be cont rolled from the operator's position at 

~ ND 

Angle Truing Device mounted on table. 
Adjustable to any angle. 

Adjustable 

front of machine. The action is smooth making it pos
sible to obtain a fine finish and extreme accuracy. 

The other method, as shown in the illustration co the 
right above, permits quick truing of \vheel regardless of 
position of table or work bv means of truina device 
mounted on vertical slide. , 

0 

For angle or radius work, special truing devices, as 
shown below, can be furnished . 

Radius Truing De,;ce mounted on table. 
Forms con,·ex or conc:ave ,.-heels. 

Device 

13 
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PROTECTED 

LUBRICATION SYSTEM 

T
O PROTECT your investment, reduce 
prod uction interruptions to a minimum 
and main ta in accuracy, the utmost care 

has been exercised in providing simple, yet 
positive, control of lubrication on th e Matti· 
son High -Powered Precision Surface Grinder. 

A One-Shot System is used to lubricate the 
ways of vertical slide and control mechanism 
in the vertica l slide. T able ways are automati· 
cally lubricated wi th filtered oil. 

Thorough lubrication of hoist unit is pro· 
vided by means of an oil reservoir which keeps 
gears continuously bathed in oil. 

Entire lubrication arrangement is depend• 
able from every standpoint. It protects your 
investment, maintains accuracy and insures 
continued smooch-working performance. 

AND EASILY ACCESSIBLE 

E
LECTRICAL switches and 

connccuons are enclosed m 

a completely accessible cabi· 

net affording maximum protection 

Full overload and under-voltage 

protection is provid ed in the con• 

trol for a ll motors. All internal 

wiring is in accordance with Stand· 

ard Electrical Code, with particul:i.r 

emphasis on protection from water, 

oil and mechanical injury. Push 

but ton stat ions arc all set into, and 

flu sh, with the ba e at the fron t 

of mach ine for accessibility an<l 

best appearance. 
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.~fad 
WITH ~~he~ ~~ 

T
HE M aLt.ison High-Powered Precision Surface 
Grinder has a coolant rank with four compartments 
which baffie the flow and serve as settling tanks for 

dirt, grit and heavy particles. Thus, the coolant is excep
tionall y clean when it reaches the fourth compartment 
from which the pump delivers it to the wheel and work. 

The main compartment of each coolant tan k is large 
enough to accommodate a magnetic separator as shown 
below. T his is desirable where stock removal is h igh a nd 
the material being ground 1s magnetic. 

When machines are used for dry grinding, a unit c.:an 
be added to collect dust and grit. A powerful suction fan 
draws the dust from the wheel and works through a dust 
hood and flexible metal h ose and deposits it in a container 
where it can be easily removed. 

A balancing stand, balancing arbor and extra wheel 
sleeves fo r grinding wheel balancing arc also available. 

All the units mentioned above are extras. Price a ail
able on request. 

lS' 
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Swivel type 

DEMAGNETIZING UN IT 

T H E special demagnetizcr unit control sta· 
tion shown in picture is particularly useful 
on thin, flat, highly retentive pieces which 

have in the past been hard to remove from chuck. 
lt releases the work so completely that the work 
pieces practically fl oat on the chuck, faci litating 
easy removal. High-tempered or close-grained 
steel maintains magnetism more readily than soft 
iron. In fact some of the newer steel a lloys be· 
come semi-permanent magnets when energized 
by a magnetic chuck. The special demagnetizer 
is recommended where difficulty is found in re· 
moving work from chuck. 

Standard type 
Rectangular chuck. 

MAGNETIC Chucks especially adaptcc.l 
for use with th e M attison H igh· 
Powered Precision Surface Grinder 

are available for all sizes of machines. On 
chucks for long length machines we recom· 
mend that two or more sections be furnished. 
They arc more easily handled and les., likely 
to distort in service. Special types of chucks, 
such as rhe swivel type, can also be furnished. 
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M
ANY manufacturing plants now have direct 

current avai lable in addition to their regular 

a lternatin g current power supply. Where di· 

rect current is not avai lable, small motor-generator sets, 

as illustrated, can be furnished for obtaining the necessary 

11 5 or 230 volt direct current supp ly for magnetic chuck 

operation. These are available in sizes¾, 1, 1½, 2, 3, 5 

and 7½ K.W. They consist of a close-coupled, alternat· 

ing curren t motor and di rect current generator, together 

w ith a fi eld rheosta t for adjusting t he d irect current volt· 

age. They are provided with a series winding which holds 

the voltage constant between "No Load " and "Full Load," 

insuring constant hold ing power on the chucks. Where 

floor space is at a premium, such small sets can be mounted 

on a bracket on post or side wall. 

iW:: . ' . . f ill 
_f); 

: ::-:·: 
-~.f . ' 

' 

F O R C H U C K OPERATION 

W HERE direct current is not available 
in most manufacturing plants, existing 
alternating current voltages, whether 

in lighting circuits or power circuits can be con· 
verted to the required 115 or 230 volt direct 
current supply for magnetic chuck opera tion by 
means of Tube Type Rectifiers . 

R ectifiers as illustrated are efficient in opera· 
tion and offer the advantages of lower cost, small 
size, and no moving parts to w ear out or maintai.,. 
A time delay relay prevents load bei.ng thrown 
on the tubes until they a re ,;.varmed up for proper 
operation. A direct current volt meter indicates 
the D.C. Volts available. 

17 
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Gaske1 face of Diesel cylinder block ~ro und 
10 a bsolu1ely s moo1h finish and accuracy of 
a fc, icn1hs. Cylind er head a lso ,;round 

in li ke fashion. 

• • • 

;\farrison G . 
nnder h Id o s close limits 



~~~ MATTISON HIGH POWERED PRECISION SURFACE GRINDERS 

SMALL MACHINES 

LARGE MACHINES 

DIE BLOCK MACHINES 

20 

Standard sizes of table working surfaces, wheel height adjustment, weights and code words. 
\Vhcel height adjustment based on the use of standard diameter wheel on all machines. 
Higher columns can be furnished for more clearance between table and wheel at extra cost. 

APPROX. 
-------<....APACITY---- CODE DOMESTIC APPROX. 
WIDTH HEIGHT LENGTH WORD SHPG. \VT. FLOOR SPACE 

l 2" ................ 16" ............... .36" ............... RABAB .... ............ 14,700 lbs . .............. \....6' 7" x 10' 4" 
12" ................ 16" ..... .......... .48" . ............... RABEC .... ........... 15,200 lbs . .............. .. 6' 7" x-l•i' 4' 
12" ................ 16" ................ 60" .............. .RABID ................ 16,000 lbs . ... ... .......... 6' 7" x 14' 4" 
12" ................ 16" ..... .......... 72" ........... .... RACYR ..... ........ 16,800 lbs . .... ... ..... .... 6' 7" x 16' 4" 

~ .. ~ ...... 16" ......... ~ .=.~~···········RABOF. .............. 15,0~ ·=····· ··6' 7" x 10'_£5 
14" .... .......... .. -6"::-.-.... :::::-... .48" .... ::: ......... RABUG .. ............ 15,500 lbs: ........... ..... 6' 7" x 121 4" 
14" .............. .. 16" ................ 60" ................ RABYH .............. 16,300 lbs . ....... ......... 6' 7" x 14' 4" 
14" ...... .......... 16" ............... 72" . ............... RADYZ .......... .... 17,200 lbs . ........ ........ 6' 7" x 16' 4" 

16" .............. .. 24" ................ 72" ...... ..... ..... RACAK .............. 31,000 lbs ............... .. 7' 6" x 19' 9" 
16".·········· ·-···24" . ............... 96" ............ .... RACIN ................ 33,500 lbs . ................ 7' 6" x 22' 9" 
16" ....... ........ . 24" ............ .. 120" ............... . RACON .............. 36,000 lbs . ........... ... .. 7' 6" x 26' 9" 
16" ...... .......... 24" .. ... ......... 144" ............. ... RACUP .... .......... 38,500 lbs . ..... ........... 7' 6" x 30' 9" 
16" ................ 24" ............. 168" .......... ...... RAHAV ............. .42,000 lbs . .............. .. 7' 6" x 35' 3" 

18" ... ............. 24" . ......... ...... 72"·······-·······RAGEM ..... ........ 31,750 lbs . ................ 7' 6" x 19' 9" 
18" ..... ........... 24" ................ 96" .......... ...... RAGIP ................ 34,250 lbs . ................ 7' 6" x 22' 9" 
18" ................ 24" . ............. 120" ................ RAGOR ............. 36,750 lbs . ................ 7' 6" x 26' 9" 
18" ................ 24" .............. 144" ................ RAGUS .............. 39,250 lbs ................ .7' 6" x 30' 9" 
18" ........ ........ 24" ... ........... 168" .. . ............ RAGYT ............. .42,750 lbs . .............. .. 7' 6" x 35' 3" 

20" ................ 24" . ............... 72" ................ RADAS ···········-·32,750 lbs ................. 7' 8" x 19' 9" 
20" ................ 24" ........... ..... 96" ............. ... RADIV ................ 35,250 lbs . ........... ..... 7' 8" x 22' 9" 
20" ....... ......... 24" .............. 120" ................ RADOW ............ 37,750 lbs . .......... ...... 7' 8" x 26' 9" 
20" ................ 24" .............. 144" ................ RADUX ............. .40,250 lbs ............... .. 7' 8" x 30' 9" 
20" ................ 24" .............. 168" ................ RAGAL .............. 43,750 lbs ................. 7' 8" x 35' 3" 

24" ....... ... ...... 24" ...... .......... 72" .............. .. RAFAC ................ 37,500 lbs . ................ 8' 6" x 19' 9" 
24" ............... 24" ................ 96" ............ .... RAFIF. .......... ...... .40,000 lbs . ......... ....... 8' 6" x 22' 9'' 
24" ............... 24" .............. 120" ................ RAFOG ........ .... .42,000 lbs ............... .. 8' 6" x 26' 9" 
24" ............ ... 24" .............. 144" ................ RAFUH ............. .45,000 lbs ..... ............ 8' 6" x 30' 9" 
24" ................ 24" ............. 168" ..... ........... RAFYK. ............... 49,000 lbs ................. 8' 6" x 35' 3" 

30" ................ 24" ......... ....... 72" ................ RAHEW .............. 39,000 lbs ..... ....... ...... 9' 5" x 19' 9" 
30" ................ 24" ........... ..... 96" ............... RAHlX. .............. .42,500 lbs ................. 9' 5" x 22' 9" 
30" ................ 24" ............ .. 120" ....... ... ...... RAHOZ ............. .44,500 lbs . ............... 9' 5" x 26' 9" 
30" ............... . 24" .............. 144" ................ RAHUB .... .......... 49,500 lbs •................ 9' 5 11 x 30' 9'' 
30" ............. ... 24" ... .......... 168" ................ RAHYC .............. 54,000 lbs . ................ 9' 7" x 35' 3" 
30" ..... .......... 24" ....... ..... .. 192" ................ RAJAD ... .... ......... 59,000 lbs ................ . 9' 7" x 39' 3" 

36" ................ 24" .......... ...... 72" ............... RAKEP .............. . 43,000 lbs .............. 10' l" x 19' 9" 
36" ............... 24" ................ 96" ....... ......... RAKlR ................ 45,500 lbs . .......... .... IO' l" x 22' 9" 
36" ................ 24" .............. 120" ... ............ RAKOS .......... ... 48,500 lbs . .............. 10' I" x 26' 9" 
36" ................ 24" ............. 144" ....... ......... RAKUT ..... ........ . 54,500 lbs .............. 10' l" x 30' 9" 
36" ................ 24" ....... ....... 168" ... ............. RAKYV ... ........... 60,000 lbs . .............. 10' l" x 35' 3" 
36" ................ 24" .............. 192" .. .............. RALAW .. ......... 65,000 lbs ..... ......... 10' l" x 39' 3" 

16" ........... 24" ........ ....... .48" ........ ........ RAJEE .......... ..... .. 16,500 lbs ......... ...... 6' 8" x 12' 6" 
16" ............ . 24" ............... 60" ................ RAJIG ... .......... .... 17,500 lbs ...... ... ...... 6' 8" x 14' 6" 

18" .............. 24" ............... .48" ................ RAJOH ............... 17,200 lbs ...... ......... 6' 9" x 12' 6" 
I 8" .. .. ......... ... 24" ................ 60" ................ RAJUK. ............... 18,200 lbs ....... ........ 6' 9" x 14' 6" 

20" ................ 24" ............... .48" ... .......... .. . RAJYL. ............... 17,900 lbs ..... .......... 6' 10" x 12' 6" 
20" .. .............. 24" ................ 60" ................ RAKAM .............. 18,900 lbs •... ......... .. 6' 10" x 14' 6" 

24" . ............... 24" ............... .48" ... ........... .. RALEX ................ 19,500 lbs ............... 7' 2" x 12' 6" 
24" ........... ..... 24" ................ 60" ................ RALIZ ............... - 21,000 lbs •.............. 7' 2" x l◄' 6" 

See special circular for Vertical Spindle Way Grinder apecificationa. 

• 



J;__ea~ CONTINUED··· 

DIMENSIONS 

TABLE F E E D 

WHEEL HE AD 

WHEE L GROSS FEED 

GRIN DI NG WHEE LS 

WHEEL SPI NDLE 
an d BEAR I NGS 

MOTO RS 

For length a.nd width of table working surfaces and height of wheel head adjustment see opposite 
page. For strapping work direct to table or for applying supplementary table, special 6xtures <>r 
magnetic chuck: tables on SMALL MACHINES have two ¾" T-slots; tables on DIE BLOCK 
MACHINES have three % " T-slots; tables on LARGE MACHINES up to 24" width have three 
% " T-slots; tahles on 30" and 36" LARGE MACHINES have four S'4" T-slots. 

Hydraulic, with variable delivery pump, up to 100' per minute. Automatic, force-feed , filtered 
lubrication for table ways. 

Has power-operated raising and lowering device, also hand-wheel control for final adjustment. 
Micrometer adjustment graduated to .0001" . 

Hydraulic transverse wheel feeds variable up to width of wheel on all machines. Can also be 
operated by hand wheel for shoulder grinding. 

20" diameter, 3" face, standard on SMALL MACHINES; also on DTE BLOCK MACHTNES. 

20" diameter, 6" face, standard on LARGE MACHINES. 

16" diameter wheels are furnjshed when machine operates on 25 cycle or 50 cycle current. 

The alloy steel spindle is heat-treated and ground. Tapered bronze bearing at front ; one pajr of 
matched, super precision, preloaded ball bearings with Bakelite retainers at rear. Pressure lubrica• 
tion. 

SMALL MACHINES and DIE BLOCK MACHINES. Built-in spindle motors: 15 H .P ., 
alternating current, 220/ 440/550 volts, single-speed. Hydraulic and lubricating pumps are driven 
by 3 H .P. hall bearing motor; wheel head rajsing and lowering motor 1 H H.P., ball bearing; 
coolant pump motor, ;f H.P. ball' bearing. 

LARGE MACHINES. Bwlt-in spindle motor, 30 H. P. alternating current 220/440/550 volts, 
single-speed. Hydraulic and lubricating pumps are driven by 7% H .P. ball bearing motor; wheel 
head raising and lowering motor I H H.P., ball bearing; coolant pump motor, J2 H.P., ball bearing. 

ALL MACHINES. Spindle motor totally enclosed, fan-cooled. Hydraulic pump motor, coolant 
pump motor and hoist motor in enclosed compartments, with maximum protection agajnst oil, water 
and metal dust. All motors are the latest design, line-start type, push button control. Full overload 
:ind under voltage protection is provided for all motors. All internal wiring in oil-proof conduit, 
and in accorda.nce with Standard Electrical Code, with particular attention to protection from 
water, oil and mechanical injury. 

STAN DARD EQUIP ME NT SMA LL MA CHINES & DIE BLOC K MACHINES 
15 H.P. Spindle Motor. 

3 H.P. Hydraulic Pump Motor. 
1 ~!? H.P. Hoist Motor. 

; f H.P. Coolant Pump Motor. 

With control equipment, one grinding wheel, wheel sleeve, wheel guard, splash guard. wrenches, 
base-supporting wedges, and diamond tool holder, without diamond. 

STAN DARD EQUIP MENT LARG E MACHIN ES 

GU ARD ED VERTICAL and 
WHEEL SLIDE WAYS 

30 H .P. Spindle Motor. 
7~!! H.P. Hydraulic Pump Motor. 
1 ~!! H.P. Hoist Motor. 

;_. H.P. Coolant Pump Motor. 
; f H.P. Coolant Pump Motor. 

With control equipment, one grinding wheel, wheel sleeve, wheel guard. splash guards. wrenches. 
base-supporting wedges and diamond tool holder, without diamond. 

Vertical and Wheel Slide Ways are guarded to keep out dust and grit. 

11 
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HELPFUL s 7JGGE/3~1!I ONS FOR r'lAIW~rENAWC:E: A.11'D OPERA'l~ION OF 
l'-'IATTISON' HICrn POWERED m ECISIOW SURFACE GRn~ 

SOME THINGS TO LOOK FOR WHEN: 

A,, WHEEL EDGE LINES APPEAR IN Fil\TISHo 

lo Sera.e as for i 1mccu:r'at0 g1"ind:lng ( Fr ont to 1.,0a1•· of table) 

3o Pr-odue-cion whE>0l di->0sse1~ .11 loca·ced in wheel honsing 

fu>esses f2c0 ~>f wh00l according -co horizontal alignment 

of whee]. sliclDo When wheel slide is loose or sligh·i:;ly 

out of lin9 t t .e pz,oduc'cion ,,rheel dr-esser can d I•ess 

wheel on sligh t -cap0r 01• s ligh·cl)}· la rg0:t> in d iameter 

the o·u0r•=ho a.cl d.:.'l..runond hold01~ rnalrn s 1-11"0 the c en.t0r sc:i'."ew 

:ln t he diruuono. holdei." ie ·eight so it does not back off or 

vibz>at0 ou·:; o f poslt:1.on dur :1.ng dres:rtng opeJ:>atlm.'1 0 (Wheel 

dr0sser locatod on table c1J:->0 ss0s wh,301 on same plane as 

bottom sur::t:1c e s of cross slide ways and should be used 

i'oY' highest f i nis h and accID...,.acy o) 

l! . .,, Relieve ha:r>d s hel l edges of g1":1.:ndin~ tvheel 

5o Check 1 mrnl of mach:lnoo 

6 0 V'0rt:l.cal g:l.bs a -c rea:r.• or' columns loose allowing vertical 

slide c a.st:l.ng t;o r>oc k ,., 

Ba WORK SHOWS CHA1PJ:ER o 

·l.., ChecJ.r t•;rheel fo::> ba.laneeo 

2c, Cheek Hheel fo::> proper> l'l..al" ili"l0SS 0 

3o Check diamc-nd ·co see that it is not flato 

~-o Check wh00l sl:tde for g reas0 9 a dry sli de will i"'e sult in 

5" 
60 
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2o 

7 o Wheel r-uight b0 dressed too tine., 

8 o Gheck for olectr:tcal power irregula:.:-1 ties o 

9" Investigato fer vibrations from adjace7lt machineso 

Co .ulTACCuRATE GRIHDING LEim-THWISE OF t1AGNE~PIC CHUCKo 

1 o Check double Jock i.'lt'!.t::J on 0:'!.ther> hydraulic table ram 

l ocated oui;side of ·cable end by,acke"tso Hy&aulic ram 

must be fr,::ie to f loat :!.:n table end bracketso 

2o Check level o f mach:lneo 

3., For e:r,tremt:, accv..:r•acy z•emove ra:agnet:10 chucks o Regz>ind top 

of table pado PJ.ace chucli.:sr, buttom up £) on table pado 

Blocl{ so they wil1 not slide and g:r•:lnd while 0 floatingn 

on t able pado Remove chuck~ thoroughly clean and install 

chuck o To al} ow foY.' contraet:i.o:n and expansion of' chuck 

one end ma:y- b<;, tightly clamped to table pad and opposite 

end should be clamped lightlyo Coat:1.ng of white lead and 

oil should be placed between the bottom chuck and table 

pad" Chuck sr:.oul d be ground with ra,9.gnet in the "on" 

position a-nd t hen only after machine has thoroughly warmed up., 

l!. .. Check :;:,run packing glands on table cylinders tc maka sure 

that packi ng :l.s ;no·c too t ight and that gland :ls drawn do-wn 

evenly to ::.votd bindingo 

D o ll~ACCURATE GRI"iIDING FROM FRONT TO REAR OF TABLEo 

l G Horizonte.1 gih loose.. Must be set snugo 

2., Vertical gibs loose and slight ~ock in vertic~l slide 

casting on colmm1s o To set; ver·cieal slide cori--ectly force 

vertical g ibs down tight as possible to align vertical slid0 

ways with column '!,J9.ys o Then remove one gib and reset it lightly 

by hend pr0ssuy,0,, Do the same to :::9cond gib 0 

_'3., CJ:JJ;;1Ck level 01.' machiY1e 0 



I 

4., Cheek o:ll :rlm-Y to ·i;able ways.. Jl!:t,1.at he srune on both t•ray::i"' 

JZ" trJI:IlIBL SLIDE t.1 ILL r,i·o•.r REVERSE ITSi~IJ? F'.fi OM EXT'flErlJE FROr1rl1 OR 

BACK POSIT Im~· o 

lo Ba SUPEJ -cha·,:; dial holding 1"0'U'<31"8:l:i."!g dogs :ls CGi.'1'G1JcGdo To 

s0t :pz,operl;r0 use hand e:Pos~ feeci. wh0el to H0t eente:r of 

HhGJel to ce:i1te? of -cable f1eont tc be.eko PlEH~e reversing 

dogs to 0:;rtP0m.G pos:ltions n0:r,t 'Go limit pin" Loosen 

0lasri;:lc stop nu:c :in. e0nte,.-. of d:lal and "tap :Lightly to loosen 

d1.e.l on 'capo:eed shafto 1.fov0 dinl so ·chat nc111 is pointing 

straight up md t:lghten in th.is posi t:lonc, 

2o Re,mov<➔ guard u.:nd€Jr ope1.>n'Gors station e:c f r ont of' machine o 

Adjus~G lowe1• iorlt on l inkage to ma11ual for-werd snd re= 

ve:rs0 le'i'iet" so 'Gb.a-c dogs e.r0 contacted equally :1:n each 

dil..,ect:lon und0P pci-rn7'.. (Usually 0Y1e ·curn in either dir= 

ection will 0uff:lc00) 

F o WHEEL SLIDE WILL :i.101.l INDEX o 

lo Che~k ths t the cross fe0da--1i-tch ig ONo 

2o Check th:c>:t the hand c:tloss feed le·:rer ('beh:lntl C:i:>OSS feed 

h@1.dwb.ee1 } i s over to -che le ft pos:ltlon 0 

3o I? the 'i.ti:1.ee l dressing valv® w:i.11 •:>p0r-at0 and not the 

:lnd0x t:lneP or jump faed., Ch.eek the l'-1ici:>o""St<ri teh that 

is actuated by the ~cable r eversing lever linkage o It may 

be shc-r'i;,?nec. or have become loosE11:10d and b0.ck0d s.way from 

the contact z,olle?o (Con·cac<c rolle:r· should dapress Micro= 

Sw:l tch b1rc-to-r1 at least 1/8H) 

4ti Cheek 'l::ho t ube in the tim0i .. v or ropm ee it with a new one 

fo:r· test:lngo 

5o Gar.'eful1;7 cbeck all wil"'es lea ding to and a.way f.'rom timer 
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and relay c,n panel for broken or loose wires or bad 

co:nn0ctionEo 

60 Cheek points ands.had:1?1g coil on x>0la.y besid~ ·cimero 

7 o Ir the HheE:•1 dressing "valv0 will 11.o"t ope:i:>a·i:;,s, 9 check items 

1 and 2 f:iz-8~ 0 th0n 4o 5!) and 6., If these 2re operating 

properly then romove guaPd under op,.giratozos ,:ita'Gion end 

eh.eek for loose or br-oken w:1.Pe to sol0noid on 2"ear end of' 

cro~s ?00d valVGo {Caution9 be sure pmrnx> is off when 

mak:1ng 'l::h:1:.: !'.!hock.,) Also check :for broken s olenoid arma"" 

1;ur0 guides hold:u:1.g fib0r blocko 

80 Ms.k0 sm."e -that fib0r block on sp:l'ndle end of solenoid 1s 

in plae,3 and has .,010 clearance bet-i;.reen block and plunger 

end"' 

Go ERRA'l'IC CROSSFE:'E:O 01\l' WHEEL SLIDES o 

The e1~oss ?00d moveme:nt of wheel slid(:H.t 1.s hydr&ul:tc but we 

op01<>at0 the valves 0l0ctrica11yo If' uh00l slid(:> should fail 

on jump f0ed or- if it moves in a steady motion most likely it 

is 0l0ct1.,:lce.J. tzoouble <> Cheek the following: 

lo Tube in Allen-Bz>adl0y Timez>o 

2o Tira.er t·cself 0 

3o Allen°B~adley Relayo 

b.-o Solenoid S(h,F 26 in parts catalog., 

$0 t1alte supe that c~0ss ?eed valve plungers wcr- k rreelyo 

(SG<3F 29 and SG-.... lil 30 in parts ca'i;a.logo 

E o lrJHEEL SLIDE INDEKES CQJ,fTINUOUSLY o 

lo Ch(':)ck relay beside time?" for sticking points 0 also for 

t>I'0ak :7.n shading coil o Rt~ra.ove coil and check air=gap o 
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is not s tue'.!r or bm>ned out e 

~-o Cheek ?or loose or bz>oken w wes J.ead:l.ng ·i;;o ()z> fY'Olil t :1:mer o 

!,~ Remov0 eov0·1? from i'x'ont ·i;op of cz•oss :i:'00d v ctlv0 and in= 

spec·t spring- to bo sv.rei it is intact(l Also.9 be SV1'>0 that 

top plungsi., :ls fr-ee and snap ri?ig on front end has not 

Io HYDRAULIC CROSS :rEED OP GRINDING \,}{ EEL DOES NOT ~UNCTION Q 

1 0 Chock ope~~ri;ion of soleno:1.do Sol0no:ld should ba energizad 

whsn Table .10versal Leveir is mo\i"eld and a.lso when Wheel 

see·tion of' f'r>o-nt cov0r 9 oveI' controls and cha ck first by 

depressing ,,rl.'theP Nic:;;,o ..... S-::1ii~cr. than make sura level"s 
dep1~ess Miceo .... Switches when o~:-arat:ing machines o 

Cheek ope:t"ac ion o:i:'' solenoid o If solenoid does not e ner ... 

gi:J>;0 0 eheck s:iire connections 'co i?-olenoid., Four serews9 

i,-wo on lead wirs and tH·o on coil fremeo 

Cheek coil :1.'o:ri burn-out 01• shm."''ti 

Cheek pcw0r from control panel 

Check tube •:>n -1:; im<:>i" u.nS.t., 1.f tuba is burned out P wheel 

head. will t :f a-o-el continually o 

Check for l ,:>oe0 wirss on relay and timer un:tto 

Sa__g_uen,~e of Jump Fsedo Cross :foed switc~h picks up 

CRl Rel~.y holding thru "ti.mer~ '"'"' ana:rgi:dng cross teed 

aoleno:ld and tima1'" -~ timor times outp dropping 

out CHU Relay -..- end of ju:mp f 0edo 

J O WHEEL SLIDE Il!DEXING IS ERRATIC., 

lo Cheek and clean points on timer.-~ (Caution ... do not use 
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eZ11ery o:t? a '.:>T-asi ve -7:n cleaning pc.,:b:1t;s, eleaa t·Ii'th ea.z,bon 

tetz.,aeblor:ld® o 

2a Cheek 1-:iela:1 fcl:i; ti.li7e for wor-:n po:nt~ ood sh:u:1ing-eoil break 

3 o GhGc k Nier,) ... Si,d:cch 0.t table r e\1c1"s:l:ng love::> 1inkage to be 

SID:® tt.s:t 'i:i.-; is no·i; being crocr:;1d0d nor -~oo l~losa to the 

e o:n:~s.et z>oll o Ii should b0 dep'.!'0SF.iec1 only abou-c 1/8" on 

cor.rtae -t o 

~ -o Check t: :z:ma-cu:Pe of solenoid ( 2 -c 1:--0a1:- end of cz,oss feed v e.lva) 

·to be :::uz,0 ·c;he arru.::1.tu.Te :ls f?ee in the co:11o 

5o Check '(-, abl,:i r0v0x•s :lng levez, to be s uz,e it ,foes not bounce 

ou r:::,V"0rs o.1 o 
11'00 much bounce m::xy h:1-1; ·che Hicro 0 Switeh a 

second time ce.usj_ng o. dot.i.bl0 ind0xo Check tension ot 

i'i":lction erpri:ng t-rnshez> a t left 011d of ta.bl,:> valveo This 

l e~~G'.!:' sb.ould opG1--a'G0 f'1"'e0ly but n ot bomiee, 

IL, W!lli~L SLIDE I>IREiJTIOW LEVER J:i'ALLS FORWARD OF ITS OWN WEIGHTe 

lo Re:m.o\70 gt-...ar1 uncl.0z, operators s~c;a-c.iou a·!; froi.lt of machine 

a..i,d che<::k ·i;:2.at pin~ holding linkags to cros/3 slide valve 

rot0 in plee ,;) o 

2a Tigh-cein ls.:rck nut s againffc f:r--ict:lon spr:i:ng o i.1 stud holding 

:rocker ~re bottom of dil: .. ect1.on lever to requ:Lred tensiono 

Lo OIL LEAKS FROM W1EEL DRESSER SPEED DII~r," 

Ramove cilal b'Si' te.ldng out two (2 ,, s0t scret-:sc Remove 

1•0W1.d ring platep tighten packing uut cm valve stem and 

~eplace ring ru:1d dial knobo 

r1.l ., DOHN' FEED IS ERRATIC., 

1" Nak0 sm.•0 t ':'lu-t the lovoll.t,g blocks ,;)z> w0dg0::1 a:re tu'liformly 
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t::lgh.t u1:1de1' ·~h0 back cornex-3 of the colUID1w and tb.0 front 

een·i:el." o? the basG o One too tigh·i; may distol,.,t ·ch.e columns 

enough 'i;o Fi1ak0 the head assam.bl:;- hang up o 

2 0 !•isi.ke su.:ro tb.0 v·e:v·cical waya az,e :31.ean a:ad f l"'(:)6 of gummy 

o:11 and co,. 1:po·u.ndo Th.0y should be o:lled T-3gttl~ly by op ... 

eratii:1g one .... ehot oiler and Hiped clean at le est once aaeh 

W00!-Co 

3o Cheek adjus·cw..3n ·c o:f' wer•tical gib::io To adjust ve:rtlcal gibsi 

at'i; l§i.ch an indleator to vrheel gua::>d and lower to contact 

on ·i;lSl.bl<;i o S~ ·c; z,eadin.g a'i;; aon f) b,::1ck off one g1b until it 

is loost:lo F0u1 dmJn 0000~0 at ~ time end k~ep tightening otheE> 

gib 'lh"'!t11 :1:rn:B.ea·cor does not reg:i~ter" nm-J loosen gib until 

·the head u:ill :<'eed 0000511 each -cJ.m0v lock gibo Ncni 

:-eepea·jj .:1 e.rae ope:c>a·cion on o-ch~n• g:lbp leaving previously 

set e:lb in position o Be su:r•e you are getting oil onto ways 

f1"'om oiliv.g sys-tom., rrhis :ls 'to be done with all motors idleo 

4o Remove ,rnr•tieal gibs 9 clean0 l "e>s,.n°ap0 them if necessary., 

5o 0:11 gib:J s.r:d slid0 about fom• tirnes dailyc using the one..

sho·i; syr.:11;en,. pz,ovided at rear or '1r0Y."·tical slida o This oiler 

should he filled i-.rith Socony Vacuum Company's Vactra 1/:2 oil 

or equ.9.'17al~nt o 

Wo TABLE MOV"ES :::w ONE DIRECTIOW ONLYo 

lo Check the table cylinder packing glands loeatad at the 

ins:1.d0 end o? each eylinde>zo. If the glands have become 

loosened they may bind e.nd cause the table to s topo 

2., Check -the table revers i.ng lever 1 :1.nkage t o be sure it has 

r-1ot b0c0l'.i1E> disconz.1.ected at :any p].aeo o 



3 o Cheek the tLd;Justrn.ent of' the aeee.l0ration and d0eol0r ... 

at:ion nseru.0 valves,, (A paz,·i;iele of dirt ct ar-1-y of these 

points may ce.use a sluggish l"everse.1 or complete 1:r·coppage 0 

~-o Rexa.m;--0 riff,l'..t hand end from table valve bod:;r and. check rllid= 

dle p:i.1.r.rt tC•T.' plunger,., It muSJt move fz•eely and not bind in 

tamy posi1Gic,n :l'i!side v e.lv0 bodyo 

0 o TABLE IS SLUGGISH tilID PUHP APPEARS TO Ll\.BOR EXCESSIVELY o 

lo Cheek the dr:lvi 11g b0l ts f:z,om the motor to the hydraulic 

pump on sw.E:11 machine.a ,., If · ·they azoa loosa ~ tighten them 

by m.0 ans of -the j s.ek screu 011 t ;:1G front le r~c c ol"'D.er ot 

the driving motor ., The belts sh,)uld be tight Gnough to 

k0ap ti-om ~ 1 ipp ing o 

2o Check oil 10v el of hyfu'>aul:l c ta1'll~ u.nd0l:"' pump., It should 

be up to ·cb.0 line on the gauge { or 1/l!. full :tn glass) 

3o Bl00d all ~ir from the ·table cyllnders.. A petcock is 

pr-mr:1.ded 3.t end of eaeh cyl:lndey, ~ 

Po TABLE MOVEr-filNT IS JERrr.Y o 

lo Remove the front cover eo11ta.ining push buttons 0 This 

pro1ridea access ·to the f'~tu> seI>ewa &nd lock nuts on top 

of combination valve marked ACCEY..ERATIOW and DECELERATION o 

Adjust until table ls as mnooth as possible with two screws. 

marked ACCELERATIONo The proper overptraval~ or eushiong 

of table i s obta1n0d uith the DECELERATION screwso 

Q.o EXCESS.IVE OIL AC :Hn\1ULATES IN BASE OF HACHINEo 

lo Oheek anc1 t:1ghten all hydraulic conneetionso 

2,, Checl;: table cylinders t;o be sure p a.eking and oil seal is not 

10 s.k:lng ,. 
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7il8.chini3 :ls :tdelo When ·l:;able is standing sti.11 a.nd table 

purap rn1Ycor· is running!) oil will aeeumu1 ate on Hays a.nd 

t-1h0n table is started rapidly:, the oil ~ill overflow the 

uays and ?tm into the base and accun1ula t0 there o 

a.?ld wh(~el w0s sec> 'llal ve and znake sure the ret'Ul"n 1 ine to 

the hyd1"e.ulic oi:!, z,ese:r-voi:r> is open and elearo 

Mil.'l'TISON I'.!ACHI NE WORKS 
R0CKF0RD 0 ILL1~01.S 
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