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PERATING INSTRUCTIONS - MobEL 124125004

IFIED HYDRAULIC JACKING MACHINE

L

CONTROL PANEL

UNIFIED VALVES

HImUODP

po

o

NOTE: Toraise orlower individual jack during unified condition.

b

SHUT OFF VALVES (UNIFIED JACKS) K. JACK PRESSURE GAUGE
QUICK COUPLINGS (UNIFIED JACKS) L. JACKING AND PRESSURIZING VALVE
PRESSURE GAUGE M. MANUAL CONTROL LEVER
UNIFIED GAUGE N. CONTROL LEVERS (PUSH JACKS)
MAIN CYLINDER VALVE 0. PUSHJACK GAUGES
MAIN CONTROL LEVER R, QUICK COUPLINGS (RETURN UNIFIED JACKS)
SHUT OFF VALVES
TOJACK LOAD

BOTTOM OF JACKS R COUPLINGS TO TOP OF JACKS.
START MOTOR.
MOVE ROTARY CONTROL VALVE 1L TO PRESSURIZE.
OPEN ALL SHUT OFF VALVES B.
OPEN ALL UNIFIED VALVES A.
OPEN MAIN CYLINDER VALVE F.
OPEN ALL JUMPER VALVES H WHEN USING 4 JACKS
- LEAVE VALVES H CLOSED WHEN USING 8 JACKS,
RAISE CONTROL LEVER G TO PRESSURIZE JACKS.
CLOSE ALL UNIFIED VALVES A, , v
MOVE ROTARY CONTROL VALVE L TO JACKING POSITION.
LOWER CONTROL LEVER G TO RAISE LOAD AND RAISE CONTROL LEVER
G TO LOWER LOAD.
- OPEN UNIFIED VALVES A AND RAISE CONTROL LEVER G TO FULLY
RETRACT  JACKS.

Move conirol valve L to man. posi
Open unifiedvalve Aofjackio!
Move control lever M down 1
Close unified valve of jack
valve to jack position.

=t or lowered.
up to lewer individual jack.
or lowered. Return control
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HYDRAULIC JACK
CONTROL SYSTEMS

Modern Hydraulics, Inc. unified hydraulic
jacking systems provide centralized
control for precision multiple jack raising
and lowering operations where jacks must
move in unison regardless of load varia-
tions between the jacks.

The systems are operated by one man
fromm an independent controi panel well
removed from the job so that the oper-
ator has maximum overall visual control
of the jacking operation and complete
safety.

6-JACK UNIFIED SYSTEM
Model 1000-6

The automatic controls assure that
all jacks move at the same rate of
travel; yet, providing individual ad-
justment of single jacks or groups
of jacks independently of the over-
all system.

The jacks are first pressurized and
extended independently to remove
any settlement and to compress the
oil. The jacks are then locked together
by the unifying system and will raise and

lower in unison regardless of individual jack
loading. Unit registers continuous load per jack,
total combined jack load and jacking height at
alltimes.

9-JACK UNIFIED SYSTEM
Model 100-9

Each unified hydraulic jack is on a
separate hyrdraulic circuit and
failure in one jack will not cause
pressure loss in the other jacks. A
variable master control valve
regulates the speed of jack travel,
and release of this valve causes
the load to be locked in position
regardless of jack height.

Jacking machines are provided
with gasoline engines. Diesel
engines or electric motor drives to
suit customer’s applications. Jacks
may be single or double acting. All
units have hose storage reels,
either manual or hydraulically

powered.
12-JACK UNIFIED SYSTEM -
Model 10-12



HYDRAULIC JACKS AND HYDRAULIC JACK CONTROL SYSTEMS

24-JACK UNIFIED SYSTEM
Model 10-24

modern hydraulics, inc.

134 W. Grand Lake Blvd. ° West Chicago, Illinois 60185 . 312/231-2210

19-JACK UNIFIED SYSTEM
Model 10-19

4-JACK UNIFIED SYSTEM
for
Jacking Legs and Frames
50-Ton or 100-Ton Jacks
Model 4-12-50 Model 4-6-100
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HYDRAULIC JACKING SYSTEM SPECIFICATIONS

THESE SPECIFICATIONS COVER A HYDRAULIC SYSTEM COMPLETE WITH ALL NECESSARY EQUIPMENT AND
CONTROLS TO HOLD MAXIMUM OPERATING PRESSURE (SIMULTANEOUS) AND OPERATE (NOT SIMULTANEOUS)
TWO SEPARATE FUNCTIONS.

MAXIMUM FUNCTIONS REQUIREMENTS

(A) TO CAUSE EIGHT 500 TON@&APACITY JACKS TO RATISE OR LOWER AT IHF SAME SPEED REGARD-
LESS OF INDIVIDUAL JACKLOADING. -+ JACK TRAVEL AT CAPACITY TO BE 1/2" PER
MINUTE, JACKS TO HAVE 13" DIAMETER BORE, 6" STROKE, AND MAXIMUM OPERATING PRES-
S5URE OF 7,500 P.S5.1.

(B) TO CAUSE TWO-124 TON CAPACITY PUSH-PULL JACKS TO EXTEND AND RETRACT AT THE SAME
SPEED REGARDLESS OF INDIVIDUAL JACK LOADING., JACK TRAVEL AT CAPACTTY TO BE 127
PER MINUTE. JACKS TO HAVE 6-1/2" DIAMETER BORE, 36" STROKE, AND MAXIMUM OPERAT-
ING PRESSURE OF 7,500 P.5,1,

MINIMUM FUNCTION REQUIREMENTS:

(AR} TO CAUSE FOUR JACKS TO RAISE OR LOWER AT THE SAME SPEED REGARDLESS OF INDIVIDUAL
JACK LOADING., JACK TRAVEL CAPACITY TO BE VARIABLE TO QPER%IO% DISCRETION, RUT
NOT EXCEED OTL FLOW REQUIREMENT IN MAXIMUM FUNCTION "A", JACKS TO HAVE 6-1/40
DIAMETER BORE, 5/8" STROKE, AND MAXIMUM OPERATING PRESSURE OF 7,500 PS5, 1.

(BB) TG CAUSE ONE PUSH-PULL JACK (SAME AS MAXIMUM FUNCTION "B'™) TO EXT Jf JW RETRACT
[%'E‘ A ‘?A(’“KENB SPEED VARIABLE OF OP,’JR/K'_{‘QE‘ 'S DEISCRETION, BUT NOT TO 7?, (CEED OTL FLOW
EQUIREMENT OF MAXIMUM FUNCTION "'BY,

BQUIPMENT TO MEET THE FOLLOWING SPECIFICATIONS:
i, HYDRAULTC CON })A MFC'AN“ FCAUSES EIGHT 500 TON HYDRAULIC JACKS TO RAISE AND

r
LOWER AT THE SAME RATE REGARDLESS OF INDIVIDUAL JACK LOADING,

2. JACKS TO RAISE AND LOWER AT THE SAME RATE REGARDLESS OF INDIVIDUAL LOAD AND
PRESSURE TO AN ACCURACY OF + 1/32' BETWEEN JACKS, VARIATION IN JACK LOAD MAY BE
2 to 1, JACKING SPEED TO BE VARIABLE TO MAXTMUM OF 1/2'" PER MINUTE,

3. EACH UNIFIED JACK IS ON A TOTALLY SEPARATE 'CUI” WITH EACH CIRCUIT OPERATING AT
TS OWN INDIVIDUAL PRESSURE REQUIREMENT TO RAI THE LOAD. FAILURE IN ONE JACK
WILL NOT CAUSE PRESSURE LOSS TO ANY OF THE ( H,,R JA( K5 (UNLESS MAXIMUM PRESSURE
15 EXCEEDED).

4, JACKS TO RAISE AND LOWER AT THE- SAME RATE UNDER THE CONTROL OF ONE MAN ONLY WITH
THIS MAN R&QUERRD TO MOVE ONE CONTROL LEVER ONLY. (VERTICAL MOVEMENT PREFERRED.)

5. CONTROL QF JACK SPEED FOR RAISING AND LOWERING TO BE ACHIEVED BY THE AMOUNT THE

CONTROL LEVER IS MOVED EITHER SIDE OF A CENTER POSITION. RELEASE OF THIS }FVER
TO CAUSE THE JACKING OPLERATION TO AUTOMATICALLY GO TO A HOLD CYCLE AND JACKS WILL
REMAIN IN LOCKED POSITION WITHOUT ANY DRIFT DOWN,

6. FATLURE OF THE HYDRAULIC PUMP DRIVE WILL NOT EFFECT THE PRESSURE IN THE HYDRAULIC
CIRCUITS AND THE LOAD WILL HOLD IN PLACE OR MAY BE LOWERED AT THE OPERATORS
DISCRETION,
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HYDRAULIC JACKING SYSTEM SPECIFICATIONS (Continued)

7.

10,

11.

e

20.

SYSTEM TO PROVIDE COMPENSATION FOR OIL COMPRESSIBILITY AND HOSE LINE EXPANSION TO
ASSURE THE EQUAL JACK TRAVEL,

INDIVIDUAL JACKS MAY BE ADJUSTED UP OR DOWN INDEPENDENTLY AT ANY TIME DURING A
RATSING OR LOWERING OPERATION AND THEN RETURNED TO THE UNTFIED CIRCUTT AND CON-
TINUE TO RATSE OR LOWER WHILE MAINTAINING THE ADJUSTMENT AND WITH THE CONTINUING
ACCURACY OF + 1/32",

CONTROL PANEL TO REGISTER CONTINUOUS LOAD PER JACK, TOTAL LOAD AND JACKING HEIGHT
AT ALL TIMES,

SYSTEM WILL MAINTAIN LOAD IN A RAISED POSITION FOR A MINIMUM OF 24 IHIOUR 1THouT
DRIFT OR LOWERING.

CIRCUIT ALSO OPERAI 15 TWO PUSH-PULL JACKS TO EXTEND AND RETRACT AT THE SAME SPRED
OF 12" PER MINUT

O @ § o
SYSTEM NOT EFFECTED IN ACCURACY BY NORMAL TEMPERATURE CHANGES, (30°F) fﬁcifiﬁ

SYSTEM OPERATE TTHOUT PULBATION TO THE JACKS
UHIT CONTROIL, PANEL INDICATES WHEN ANY JACK IS OVERLOADED AND WHEN SYSTEM IS

OVERLOADED. FAIL SAFE CIRCUIT PREVENTS OPERATION OF SYSTEM BEYOND RATED CAPACITY
AND PREVENTS SYSTEM DAMAGE.

ELECTRIC MOTOR DRIVING HYDRAULIC PUMP TO BE 460 VOLT A.C., 60 HERTZ, THREE PHASE,
AMB POWER TO BE BSUPPLIED THRU A 125 FT. COHRD REEL,

ENTIRE UNET TO BE MOUNTED ON A SUITABLE STEEL FRAME WITH CASTERS AND WITH
MAXIMUM WIDTH OF 48" AND HEIGHT OF 72V, !

378" N.P.T. HYDRAULIC QUICK DISCONNECT COUPLINGS ON PANEL, HOSES, AND JACKS TO
HAVE MINIMUM 40,000 P.S,I, BURST IN fONVﬁCTFS OR DISCONNECTED POSITION. COUP-
LINGS TO HAVE LOCKING FEATURE 50 THAT 2Y CANNOT % DISCONNECTED ACCIDENTLY.
600 FT.QF 3/8" 1.D. HOSES TO BE HPPEEED IN 25 FT. ATTACHABLE LENGTIL.

ALL SEALS MATERIAL TO BE BUNA-N.

CYCLING SYSTEM IS PERMITTED, BUT MUST BE CAPABLE OF AT LEAST 1/2" STROKE FOR
EACH 500 TON JACK OR 12" STROKE FOR EACH 124 TON JACK PER CYCLE.

CERTIFICATION THAT FERMILAB SPECIFICATION PARAMETERS WILL BE MET OR EXCEEDED
WITH RETURN OF QUOTATION PACKAGE, INCLUDING A DRAWING SHOWING DIMENSIONS OF SYSTEM.
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AUGUST 11, 1982

MR, JOHN GRIMSON

FERMI NATIONAL ACCELERATOR LABORATORY
P.O. BOX 500

BATAVIA, TLLINOIS 60150

ATTENTION: JOHN GRIMSON

DEAR MR. GRIMSON:

WE ARE PLEASED TO OFFER OUR RECOMMENDATIONS FOR SPECIFICATIONS COVERING

SRS
%
3 g

312/231-2210

THE 500 TON CAPACITY JACKS REQUIRED FOR YOUR LIFTING OPERATIONS. YOU WILL

NEED TO ADD THE MOUNTING LUGS AND ANY HOLES REQUIRED FOR INSTALLATIO
PURPOSES .

SPECIFICATIONS FOR 500 TON CAPACITY JACKS

NOTE : THESE JACKS ARE TO BE USED FOR PRECISTON JACKING SEQUENCES WHERE
FED HYDRAULIC JACKING SYSTEM.

BE
OF

JACKS WILL BE CONTROLLED BY A UNIF]
INITIAL PRESSURETZATION OF THE JACKING CIRCUIT ALS JA(V WILL
WITH AN EQUAL VOLUME OF OIL TO ASSURE EQUAL STROKE G d)x?

N

THE
AFTER

SUPPLITED

INDIVI-~

DUAL JACK LOADING. JACK MORK,NG AREAS MUST BE DFW - AND ZERO LEAKAGE

MUST BE MAINTAINED DURING THE JACKING PERICD,

(AD WORKING PRESSURE AT 500 TON CAPACITY ~7,600 P.S.T. MAXIMUM.

(B) PROFF PRESSURE 10,000 P.S.T.
(CY RETRACT PRESSURE 3000 P.S.1.
(D) ALL ASPECTS OF JACK DESIGN TO HAVE MIN. 2:1 SAFETY FACTOR.

(EY JACK TO ACCEPT A 10% DIRECT SIDE LOAD WITH PISTON AT FULL

(F) JACK TO HOLD LOAD FOR MINIMUM OF 8 HRS. WITHOUT LEAKING OF

. EXTENSTON.

F.

(G) JACK WILL WITHSTAND MAXIMUM PRESSURE WITH PISTON FULLY EXTENDED

AGAINST TOP NUT.

(H) ALL JACK CYLINDER 1.D. DIAMETERS TO BE TO DIMENSION ~.000 +.004.,



MODERN HYDRAULICS, INC. PAGE 2
SPECIFICATIONS FOR 500 TON CAPACITY JACKS CONTINUED

(1) PISTONS TO BE MACHINED FROM SOLID 4140/41h2 ALLOY STEEL HEAT TREATED,
AND HARD CHROME PLATED.

(J) ALL STATIC O RING SEALS TO HAVE BACK UP WASHERS.
(K> WEAR SURFACES ON PISTON AND HEAD GLAND TO BE MINIMUM 1/16" BRONZE.
(1) HYDRAULIC CONNECTIONS TO CYLINDERS TO BE 3/8' N.P.T.

(M) CLEARANCE BETWEEN PISTON AND HEAD GLAND, PISTON FOLLOWER AND CYLINDER
TO BE MAXIMUM .007.

(ND MAXIMUM ALLOWABLE CLOSED HEIGHT ON 3'" STROKE JACKS 17%'.
(0) RELIEF VALVE TO BE PROVIDED IN RETRACT PRESSURE AREA.
(P) PISTON ROD TO HAVE WIPER.

(Q) NO QUICK COUPLINGS REQUIRED.

AS EXPLAINED DURING OUR RECENT MEETING WE WILL LIMIT JACK SIDE LOADING BY
LIMITING THE HYDRAULIC PRESSURE OF THE PUSH PULL CYLINDERS.

YOURS VERY SINCERELY

3

ROBIN RENSHAW
PRESTDENT

RR MLH
COPIES: JOHN RAUCH
DEAN LEE



reliability factors, a systematic
matching process yields complete de-
scriptions of specific components.

Design building biocks

Again, a functional building block
fulfills an abstract function, but we
don’t care or need to know how the
function is accomplished. For in-
stance, the power distribution module
of Figure 4 is a black box representing
a general function to distribute input
power to power output destinations.
The general functions are explicitly
decomposed into several subfunctions
in the decomposition hierarchies.

In fact, Figure 4 actually shows a
function decomposition hierarchy of
the power distribution function mod-
ule. Power may be distributed either
by switching or by multiplexing.
Power switching uses a black box to
physically channel the power flow
routes and activates the black box to
switch the actual power flow routes

~cording to the desired schedule.

Activation control requires sensing

the triggering activities, scheduling
the sequence of activations, and acti-
vating each switch. Routing involves
constructing the multiple branches
based on output actuation require-
ments. Thus, we describe various
functional modules and subfunctions
in the function decomposition hier-
archies with AND, OR, or D re-
lationships. The function decom-
position hierarchies presented here
can be generalized for applications in

other power-flow design domains.
Structural blocks can be identified
that correspond to each of these mod-
ules. A channeling element is a black
box that partitions or merges power
flow in a hydraulic system. For in-
stance, a general component, such as
a 3-way valve, is an implementation
of an abstract channeling element
module. It can be a 3-way electrome-
chanical directional control (DC)
valve when combined with a solenoid
operator, or it can be a sequence
valve when coupled with a pressure
Continued on page 71

Power
switching
module

Activation |
control |

control
module

module module

MAY 1990 / HYDRAULICS & PNEUMATICS

Power -
1 distibution o
moduie

. o v
- Hasnocontrol Power

Power

Fig. 4. The power distribution function abstraction/decompaosition higrarchy
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asic Electronics
for Hydraulic
lotion Control

by Jack L.
Johnson,

Chapter 1 — Essential
ideas about calculus

Chapter 2 — Electrical
meters and measurement

Chapter 5 — Alternating
current circuit analysis

Chapter 6 — Diodes,
rectifiers, and power
supplies

Chapter 7~ Transistors,
operational amplifiers,
and other signal
processing

Chapter 8 — Sensing for
measurement and control

Chapiter 9 —
Electrohydraulic devices

Chapter 10 — Examples
of electrohydraulic
control systems

Another part of the new book, BASIC
ELECTRONICS FOR HYDRAU-
LIC MOTION CONTROL con-
tinues on the next page. HYDRAU-
LICS & PNEUMATICS will publish
the serialization of this work every
other month until its completion, es-
timated for the latter part of 1991.
The bound text will be available after
that rime.

51
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HYDRAULIC MOTORS

50

‘;"‘VCHP 1s caiculate

mula

(VCHP) :

'Where . '
T is maximum requxred V{ahlc}e_:
tracuve effort ft lb and

Continued onpage 111

Basic Electronics
for Hydraulic
Motion Control

by Jack L.
Johnson, PE

Chapter 1 — Essential
ideas about calculus

Chapter 2 — Electrical
meters and measurement

Chapter 3 — Basic
electrical circuit analysis

Chapter 4 —
Capacitance and
inductance

Chapter 5 — Alternating
current circuit analysis

Chapter 6 — Diodes,
rectifiers, and power
supplies

Chapter 7 — Transistors,
operational amplifiers,
and other signal
processing

Chapter 8 — Sensing for
measurement and control

Chapter 9 —
Electrohydraulic devices

Chapter 10 — Examples
of electrohydraulic
control systems

Another part of the new book, BASIC
ELECTRONICS FOR HYDRAU-
LIC MOTION CONTROL con-
tinues on the next page. HYDRAU-
LICS & PNEUMATICS will publish
the serialization of this work every
other month until its completion, es-
timated for the latter part of 1991.
The bound text will be available after
that time.

JULY 1990 / HYDRAULICS & PNEUMATICS



Rugged construction

.. . of high-strength cast iron and al-
loy steel combines with extended-
length roller bearings in heavy-duty
HDM 7600 gear motors. Five avail-
able gear widths generate hp range
from 43 to 133 at 2000 rpm and ap-
proximately 3000 psi. Standard
mounting: 4-bolt C.

Permco 211

Integral check valves

... permit bi~directional rotation and
eliminate need for external case
drains on DM Series gear motors for
applications requiring moderate start-
ing torque and moderate- to high-
speed efficiency; 13-model series cov-
ers theoretical torque range from 1.05
through 61.8 lb-in./100 psi. Will
turn as slowly as 300 rpm at low
torque.

Delta Power Hydraulic 212

Electrohydraulic
.. or hydraulic strokers provide for
remote control of displacement in
Gold Cup Series 6 axial-piston mo-
tors for bi-directional operation in
open or closed loops. Two speed is
another control option. Maximum
pressure: 6000 psi. Maximum speed:
3000 rpm. Maximum hp: 255.
Hagglunds Denison 21

So

Open- and closed-circui

t

... swash-plate, axial-piston motors can be flange- or foot-mounted. Five sizes
in each type. Rated pressure: 3600 psi (smallest), 4550 psi (others). Single-di-
rection speed range: 150 to 1800 rpm. Output torques from 150 to 2345 Ib-ft.

Flender Corp.

JULY 1980 / HYDRAULICS & PNEUMATICS

214

Bent-axis

. variable-displacement Model
AAGVM piston motors use spherical
control plate to improve high-pres-
sure volumetric efficiency. For open-
or closed-loop circuits. Displacement
may be changed under full load,;
speed ratio of 4.85:1 is possible. Dis-
placement range (over 5 sizes): 1.71
to 12.20 cir. Continuous pressure rat-
ing: 5800 psi.

The Rexroth Corp.

Industrial Hydraulics 215

Large radial bearings

... absorb piston reaction forces and
provide balanced loading in MF Se-
ries piston motors for systems with
constant starting, stopping, and sud-
den reversals. Forged-bronze barrels
and hardened-steel pistons. Rated te
4775 1b-in. at 5000 psi; intermittent
pressure rating is 8000 psi; rated
speeds to 2800 rpm.

Dynex/Rivett Inc. 216
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the rolling-rack cylinder to return.
This permits the rolling rack to move
rearward as a new tier of bales is
added to the load rack. Rolling-rack
relief valve Z lets the rolling rack roll
to the rear when the load rack is
raised to unload.

Air check valves

The cylinders that actuate the first
and second tables are fitted with air
check valves, relief valves, and
breathers. The air check system

slightly pressurizes air in the head end
of the cylinder that starts the table on
its downward cycle. This pressure re-
duces the length of time it takes the
table to return to its home position.
Because the double-acting cylinders
actually function as single-acting,
breathers were installed in the cylin-
der head ends to keep contaminants
out during cylinder retraction.
Although the check valves resem-
ble automotive tire valves, we deter-
mined that a tire valve core would not

Park brake
control valve
Park brake
relay valve

=)Nid Wil

Hydraulic
brake

booster

m,

“AIEIN™

0

= KA
P

~ A

L e
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.l Power

X steering

e
S

function properly. Should the check
valve fail or become contaminated,
the table could stick in the up posi-
tion or drift down slowly.

A porous bronze breather in each
check valve prevents chaff or dust
from inadvertently entering the cylin-
der. The breather can be cleaned by
rinsing it in solvent, then blowing it
dry with compressed air. A relief
valve, set at 150 psi, vents air if pres-
sure in the chamber exceeds the set-
ting of the relief valve spring.
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it now is convenient to introduce inductive reactance:

-

5.4. Voltage across an inductor depends upon the rate at
/L
XLinm.\'-

I0R

°

Selution 5.5. Inductor voltage depends upon the rate at which its
= g//nuv\'Sin<wi - 900}.

Example 5.5. Now consider the case where the current is a sine wave,
current changes. Therefore, when the current is a sine wave, the voltage

Example 5.4. Consider the non-sinusoidal, time-varying current
Figure 5.9(a). Recall that i, = 7,,,,,sin{w? ).

through an inductor, Figure 5.8(a). What will the voltage waveform be?

Vi = Vmuvcoswf

g/ulu.\‘. inductor

Xl, =2
Vma\

It is now necessary to
change of current is directly proportional to the angular frequency at the

maximum tate of change, and the maximum voltage is also directly

proportional to the inductance, measured in henries. That is:

Solut
which the current changes. Note, then, that a vertical (instantaneous)

change in current requires an infinite voltage, an impossibility, Figure

where inductance, L, is measured in henries. Understand that the mag-
5.8(b).

nitude of current 7 does not affect the voltage, but only the rate at which

the current changes during the time interval.
must be a cosine wave and therefore lead the current by 90° as indicated
by the curve in Figure 5.9(b). Now,

Fig. 5.9. Curves for Example 5.5. As indi-
cated, the voltage (cosine) function, (b),
leads the current (sine) curve, (a), by 90°.

ROVEN |
PERFORMERS

Specify Cross Fluid Power. . .
Let us put 40 years experience in product testing, design and
performance to work in your line. Call or write for a competitive
quotation today. We'll keep the quality high, the price low and
delivery fast.

CONTROL ENTERPRISES

INCORPORATED Eliminate the competition when it comes to
price! These 100% American made
SERVOVALVES are priced lower than any other
American or European made SERVOVALVE
with the same features!

FEATURES

@ Field changeable pilot filter
@ Field interchangeable torque motor
(first stage)

f\él;zAPDOSC(OI? DO2) OF @ Flows from 25 to 80 GPM
R ort Circle i ;i i ; i .
Fiows fo 20 GPM @ Choice of five mounting configurations:

at 1000 PSID NFPA DOS5 ooy or 875 Port Circ[e (MO0G 62)
NFPA DOB o6 pos or 1.760 Port Circle
NFPA DO8 (o nog)

@ Choice of internal or external pilot
supply (NFPA subplate models)

@ Choice of MS3102 or ¥2 NPT with 4 foot lead
@ Manual override buttons for positive control
in the event of electrical power failure

@ Large contamination resistant first stage

NFPA DO6 (01d o3) or passages

1.750 Port Circle ;
Flows to 40 GPM @ Rugged heavy duty construction
at 1000 PSID

. Step into the 1990°s with
the new 90 Series

. Servovalves from CEIll

_ Let CEl solve your flow
control problems, get

_ tomorrow’s technology

il ' © - today!
NFPA DOS8 (01d DO®) Closed Loop Vaive 4

Flow to 80 GPM Driver
at 1000 PSID

'/, CONTROL ENTERPRISES INCORPORATED
4525 Industrial Street ¢ Simi Valley, CA 93063
(805) 522-9845 » FAX: (805) 522-3718

G,

CONTROL ENTERPRISES
INCORPORATED

CROSS MANUFA JINC.

100 Factory St.» Lewis, Kansas 67552« Phone (316) 324-5525: |

o FAX (316) 324- ' -
Circle 111 Circle 112
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8500 Series

(714) 774-6110

flow passes through
with no directional

change. Assures
minimum pressure

drop. 1/8" to 3/8"
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Circle 115

f handie.

to full closed

Special design capability o meet

custom or system requirements.

CIRCLE SEAL CONTROLS
A Brunswick Company, P.O. Box 3666, Anaheim, CA 92803

turized for

trument
pressures

]

Full open
with ¥/4-turmn o
TWX 910/591-1147 - TELEX 85-5324 -

inia

@

O-ring on cylindrical plug face prevents
leakage past inlet port. When vaive is open,

to 2000 psi.

M
ins

.

150 PSI. Other

h voiume flow meters
? Call HEDLAND

1,100 SCFM,
200 SCEM, at

le air and compressed
to 2,

New Hedland Flow Meter
measures your pneumatic
system’s performance in
Division of Racine

Federated, Inc.
2200 South Street

flows up to

pressuresto

Racine, W1'53404
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power in remote locations, with programmable
controllers, interface with computers.
“P.0. Box 1180 480 John Downey Dr. New Britain, CT 06050-1180

DC and 12-240 AC (60HZz). Use with solar
TEL 203-229-4884 FAX 203-223-1734

SAVE ENERGY — get the detalls, contact:
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range:-40 to 125°C. From $25.00 in OEM quan-

tities. AMETEK, (.S. Gauge Division, Sellersville,

PA 18960.

rosion-resistant materials. Operating temperature
(215) 257-6531.

accurate pressure measurements, even in harsh

dampened bourdon tube gives you low-cost and
environments. Models are available in ranges

Proven LVDT technology, coupled with vibration-
from 0-15 to 0-3000 psig, with standard output
wetted parts can be supplied in a variety of cor-

of 1-5 Vde. Lightweight aluminum housing. All
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manufacturers of clutches and brakes for industry

: Machine Tools
Automated
Machinery
Ind

For

exing

o
&
=

e TWO STYLES

Both Rotating And Stationary Cylinder

e SEVEN SIZES

From 3.5 To 9 inches In Diameter
o REPLACEMENT PARTS IN STOCK

e RETROFIT WITH POPULAR MANUFACTURERS!
* 50 YEARS OF ENGINEERING EXPERIENCE

HAVE A QUESTION? CALL US!

1-800-5-CLUTCH

FAX (216) 431-4949
1448 E. 49th 8t. Cleveland, OH 44103 o (216) 431-4040
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Compact gripper has two synchronous par-
allel slides that move in unison fo provide
true parallel jaw motion and constant hold-
ing force in any position.

ator B rotates 90° to align open
gripper D with the machine spindle
— as shown in the horizontal view.
Actuator A extends again, placing
the jaws of gripper D around the fin-
ished piece in the spindle. Gripper D
closes on the finished part and actu-
ator A retracts to withdraw it from the
spindle. After actuator A rotates
180°, it extends to locate the raw slug
held by gripper C in the spindle.
Then gripper C releases its piece, ac-
tuator A retracts to withdraw both
grippers, and actuator B rotates 90°
to return the device to its original ori-

entation. The sequence then repeats.

Following through this series of
motions and actions, it’s easy to see
how a relatively complex program of
movement can be attained be prop-
erly sequencing standard pneumatic
linear and rotary actuators. In this ap-
plication, the combination actuator
simplifies assembly and keeps the de-
vice more compact.

Jeffrey Schneid, vice president, Zay-
tran Inc., Elyria, Ohio, described this
application.

Simple robot handles robot parts

The ultimate in robot design might be
a device sophisticated enough to
make parts to reproduce itself. This
pick-and-place robot takes a small
but valuable step in that direction.
We need to cut retaining-ring
grooves in a wide assortment of pins
with varying diameters and lengths.
Quantities do not justify processing
on automatic screw machines so we
had been running them on a small
turret lathe. This required a full-time
operator on an extremely boring job
— one that wouldn’t even challenge

araw apprentice.

To alleviate this situation, we
wanted to automate the process —
with sufficient versatility to produce
small batches of pins for just-in-time
delivery within our shop. As usual,
we also needed to keep cost low.

We invested a few man-days in
planning, collecting the necessary
components, and assembling and in-
stalling our machine-loader robot.
The system includes a controller,
eight directional control valves, and
four of our own integrated robotic

Collet
closing
cylinder

Headstock

Crossslide———=
cylinder

Intermediate stop cylinder
i /
/Horizontal slide

Pin rack

Rotator

Pneumatic gripper, rotator, and cylinders combine in pin-feeding installation.

NOVEMBER 1990 / HYDRAULICS & PNEUMATICS

Y
.

/\/

o
Intermedlate
station

N ,

Collet
station

Outer
station

Robot sequences gripper movement to
three locations.

components. All robot components
are standard industrial products and
their total cost was less than $3000.
We also modified the lathe by adding
an air cylinder to the collet closer and
replacing the lead screw on the cross
slide with another air cylinder.

Here’s the robot sequence:

1. Grab pin from the rack at the in-
termediate station and move linearly
to the outer station.

2. Rotate down to the lathe center-
line.

3. Move linearly to the collet.

4. Move back to the outer station
and park there while the lathe cuts
the groove.

5. Return to the collet and retrieve
the machined pin.

6. Move to the outer station, re-
leasing and dropping the pin en
route.

Continued on page 64
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