flg

>

» S ‘"MODEL MT-3000 N
o (TW=3) s/~ 107
. TORQUE WRENCH




P




**l**.WARNING****

FOR THE PROTECTION OF THE OPERATOR AND YOUR SERVICE EQUIPMENT,

. WE RECOMMEND THAT ALL ELECTRICAL SERVICING BE COMPLETED BY A

QUALIFIED ELECTRICIAN,

WE STRONGLY SUGGEST THAT AN ELECTRICIAN BE USED WHEN RE PLACING
ANY ELECTRICAL COMPONENT, DESIGN CHANGES OR MODIFICATIONS IN
REPLACE MENT PARTS (SUPPLIED THROUGH EITH'ER WOLFF MANUFACTURING
COMPANY AND/OR AN INDEPENDENT SUPPLY HOUSE) CAN CAUSE SERIOUS
PROBLEMS WITH THE EQUIPMENT AND ITS PROPER OPERATION,

AVOID THE THREAT OF EXTENDED "DOWN TIME" BY HAVING A GOOD SUPPLY
OF THE PROPER REPLACEMENT PARTS ON HAND, THE PART YOU NEED

“MAY NOT ALWAYS BE A "KEPT ON SHELF ITEM' FROM OUR PARTS STOCK

INVENTORY,

IF EVER A PROBLEM DEVELOPS WITH A WOLFF PRODUCT THAT REQUIRES
ASSISTENCE, PLEASE CONTACT OUR FACTORY SERVICE DEPARTMENT FOR
HELP IN RESOLVING THIS DIFFICULTY. '

THANK YOU,

- PARTS ORDER DESK

' SERVICE DEPARTMENT
WOLFF MANUFACTURING COMPANY
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WOLFF HYDRAULIC TORQUE WRENCH

THE WOLFF TORQUE WRENCH INCORPORATES MANY NEW FEATURES THAT PROVIDE
VARTIABLE CONTROLS FOR THE REMOVAL AND RETIGHTENING OF TRACK PADS
(SHOES) TO THE TRACK CHAIN. THESE INCLUDE:

1.

A PRECISE PRESSURE OR TENSION CAN BE ESTABLISHED WHEN TIGHTENING
THE TRACK BOLT. THIS-CAN BE ACCOMPLISHED BY USING EITHER A
TOTAL TORQUE CAPABILITY OR THE PRE-SET TORQUE PLUS A THIRD OF A
TURN CAPABILITY; DEPENDING UPON A USER'S REQUIREMENTS.

THE ELIMINATION OF IMPACTING PPOVIDED THROUGH THE STEADY AND
CONSISTENT HYDRAULIC PRESSURE WILL SAVE ON SOCKETS. NO LONGER
WILL YOUR OPERATOR ROUND OUT ONE OR MORFE SOCKETS WITH EACE TRACK
CHAIN.

A LEVER ACTIVATED HYDRAULIC CYLINDER WILL LOCK THE SOCKET TO THE
BOLT HEAD. THE VERTICAL TRAVEL RANGE OF THE CYLINDER PERMITS
WORKING ALL TRACKS CURRENTLY ON THE MARKET.

ELECTRICAL CONTROLS SIMPLIFIED FOR EASE OF COPERATION. THESE INCLUDE:

a) -~ A SINGLE ADJUSTABLE ‘INDICATOR SWITCH LETS THE OPERATOR TURN
TO A PRESET PRESSURE SETTING AS INDICATED FOR A SPECIFIC BOLT
SIZE AND TYPE.

b) A BI-DIRECTIONAL JOY STICK IS USED TO LOOSEN OR TIGHTEN THE
BOLTS.

c) A BI- DIRECTIONAL JOY STICK RAISES AND LOWERS THE WRENCH WHEN
LOCKING TO THE BOLT HEAD,

a) LARGE, FASY TO REACH START AND STOP POWER SWITCHES.

-

e) TWO POSITION SWITCH FOR EITHER TOTAL TORQUE OR THIRD OF A
TURN OPERATIONAL CAPABILITY.

TORQUE WRENCH CARRIER FRAME IS LARGER AND STRONGER TO ACCOMMODATE THE

TORQUE PRESSURES IN THE WRENCH PLUS THE NEWER AND WIDER PADS REING
USED TODAY.

INTRODUCTION ~Page i
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For the proper set-up and operation of the Wolff Torque Wrench, the
following guidelines must be followed:

1. CONVEYOR SYSTEM

2. WRENCH RAILS

3. EQUIPMENT LEVELING

4, MATING THE WRENCH ON CONVEYOR SYSTEM

5. HYDRAULIC RESERVOIR TO PRIMING THE PUMP -

6. ELECTRICAL HOOKUP.

1. CONVEYOR SYSTEM

For the Torque Wrench to operate correctly and safely, the conveyor
system must be structurally capable of reacting to the torque
pressures produced by the unit. Please note the following:

a. Two conveyor stands are recommended to every eight {8) foot
section of conveyor.

b. The wrench rails and gravity conveyor sections must be
permanently attached to each conveyor stand.

c. The entire conveyor assembly must be level in order to permit
free travel of the Torgue Wrench.

d. Each conveyor stand is to be bolted to the floor.
e. REFERENCE THE ILUSTRATION AND ASSEMBLY INSTRUCTIONS ON

PAGES TO COMPLETE THE ACTUAL INSTALLATION OF
YOUR CONVEYOR SYSTEM.

INSTALLATION 1.1
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2. WRENCH RAILS

A heavier and more durable wrench rail assenbly'is supplied with thé
Torgue Wrench to help handle the torguing effect of the wrench.

3. LEVELING: o ’

For the Torgue Wrench to travel- easily along the conveyor system,
that entire system must be properly level to prevent beads or kinks
in the system. Although the Torque Wrench is heavier than the
impact style wrench, the larger travel bearings will permit easy
movement along the conveyor once the conveyor is leveled.

4, MOUNTING THE TORQUE WRENCH
R \

TWé@methods are acceptable for locating'the Torque Wrench to the

conveyor system. ’

a. With the side roller bearings (Item Page ) on the
wrench carrier frame still in place, the unit can be mounted
over the conveyor ramp end of the conveyor assembly if the
wrench is properly suspended by slings from an overhead hoist.

1. Once the wrench is resting on the rails, check the
adjustment of the wheel guide bearings. .Note that these
bearings are guides only and should not be overly tightened.

2. Some conveyor ramps may be located in such a position that
the steel guide roller may have to be removed to provide
clearance for mounting the wrench.

b. With the wrench frame balanced on the forkg of a lift truck and
the side rail guide bearings temporarily removed, simply lower
the unit until the travel wheels center to the wrench rails.
Reattach the ‘guide bearings and adjust them for safe travel
along the rail system. Note that these bearings are guides only
and should not be overly tightened. . -

c. A bolt or welded tab should now be located at the end of the

conveyor assembly to prevent the wrench from running off the
rail.

5, FILLING THE RESERVOIR/PRIMING THE PUMP

CAUTIONI

NEW OIL IS NOT ALWAYS CLEAN OIL! WHENEVER THE OIL IS CHANGED,
USE A 10 MICRON PRE-FILTERING SYSTEM AND PUMP FROM THE TOP OF
THE BARREL TC MINIMIZE THE CHANCE OF CONTAMINATION.

1.2 o TNSTALLATION
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a. Add 20 gallons (75.70 liters) into the reservoir through the

- screened breather cap port. Use a premium quality hydraulic
oil w1th a vigcosity range between 150-250 ggy (30-50 CST.)
at 100°%r. (38°C. ). Normal operating viscosity range between
80— lOOO SSU (17-180 CST.) Maximum start-up viscosity is 4000
SSS (1000-CST).

b. Priming the pump - since the unit is a self primer, run the
motor for several minutes after rotation has been establlshed
and the reservoir fluid level has been checked to purge atx.
from the casing and lines.

NOTE : FOR PROPER MOTOR ROTATION - REFERENCE "ELECTRICAL: HOOKUP" -

6. ELECTRICAL HOOKUP

a. Input power to the wrench must be run through a wall disconnect
: switch..

CAUTTION!

THE -MAIN POWER CABLE MUST BE RUN THROUGH A WALL BREAKER BOX.
WHENEVER THE WRENCH IS LEFT UNATTENDED OR WHENVER THE UNIT IS
TO BE SERVICED, THE BREAKER BOX MUST BE IN THE OFF POSITION.

b. The electrical cable should be suspended along a guide wire to
keep it off the floor in order to-avoid possible interference
during track handling.

c. Jog the motor to check rotation. There is an indicator arrow on
the motor which shows a clockwise rotation when viewed from the
fan end.

3. The Programmable Controller has a key lock. For the unit to
function, they key must be turned to the "Run" position.
Remove the key and store in safe and secure location.

INSTALLATION 1.3
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-This chapter is offered to permit the machine operator and maintenance
personnel a ready reference guide to the controls and control functlons
of the wrench.

In order to simplify our explanation, we will break this chapter down
to three basic sections. These include:

a. MECHANICAL

b. ELECTRICAL

c. HYDRAULIC

The components that will be discussed are all shown in one or more of the
assembly illustrations in the replacement parts sectlon of this manual.
Please reference them as needed.

CAUTION!

BEFORE ACTIVATING THE WRENCH COMPONENTS, DOUBLECHECK THE'
SETUP? INSTRUCTIONS DETAILED IN THE INSTALLATION CHAPTER.

WARNIN‘G !

"THE ALTERATION OF ANY PART OF. THE WRENCH'S COMDPONENTS OR
THE USE OF ANY PART OF THT MACHINE IN A MANNER OTHER

THAN TIAT FOR -WYICH IT WAS DSSIGNED WILL BE AT THE
OPERATOR'S OWN RISK. SUCH ACTIONS RESULTING IN TYE MISUSE
OF ANY DART OF THE EQUIPMENT MUST NECESSARILY VOID THE
EOUIPMENT'S WARRANTY. v

A. MECHANICAL COMPONENTS

1. For the wrench carrier frame to travel smoothly along the length
of the conveyor assembly, that assembly must be level, free of
twists and properly spaced. The side guide bearings on the
wrench carrier must be tightened just enough to let the
carrier frame travel freely while holding the larger travel
bearings on the top side of wrench rail channel.

2. Make at least a weekly check of all hoses, tubes, cables and
assorted fasteners to be certain that they are in an
operable state.

3. The following locations should be checked and greased every
two to three months or as needed.
a. Pivot bearing on stroking cylinder.
b. Coupling between hydraulic motor and main drive shaft;

remove large plug in motor mount casing and rotate
shaft until zerk fitting is exposed.

c. All four carrier wheel bearings. ‘
d. Three fittings on main frame 1lifting cylinder assembly.

4. There is a red pop-up indicator on the system's main filter.
If this should ever rise above the lip of the metal casing,

EQUIPMENT IDENTIFICATION 2.1
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it will be 1nd1eat1ng blockage in the filter creating a back

pressure on the return line. Replace and clean filter element
and replace the system's oil if necessary.
5. The main intake suction screen should be checked and cleaned

‘or replaced as needed whenever the oil is changed. -

6. The filler/breather cap screen is used to screen out bulky
contaminant when filling the main reservoir. It should be
checked and cleaned as necessary.

7. The clutch jaw teeth are secured to the upper and lower clutches
with fasteners held with a locktite compound. At least once
a month these fasteners should be checked to be certain that
they have not loosened. Always retighten with a locktite
type sealant.

8. The clutch jaw mechanisms are spaced on the main drive shaft
with snap rings. If the clutch jaws fail to engage, check the
snap rings both top and bottom of each clutch.

9. The clutch jaw is raised and lowered by a lifting yoke
locked to the clutch jaw lifting cylinder. Set screws are
recessed into dimpled shaft.

B. 'ELECTRICAL
1.  Front Panel - System's operational controls:
a. .Start button - P/N 117-081. Used to start the electric
motor to develop system pressure.

NOTE: WHEN THE GREEN POWER-ON LIGHT IS ILLUMINATED, THERE IS
CURRENT TO THE FRONT. PANEL WHETHER THE ELECTRIC MOTOR
IS OPERATING OR NOT. ©NO ENTRY TO PANEL BOX FOR SERVICING
UNLESS CURRENT WALL DISCONNECT SWITCH IS OFF AND GREEN
LIGHT IS EXTINGUISHED.

b. Power on llght - P/N 105-008. When illuminated, this
light signals that there is control power to the front panel.
It does not indicate if the electrical drive motor is
operating.
3 c. Torgque Light - P/N 105-007. When full torgue is achieved
” in either the Total Torgue or Torgue turn modes, this light
will illuminate indicating that all control functions have
now ceased.
d. Stop pushbutton - P/N 117-080. 1In order to disengage the
electric motor, the Stop button must be depressed.

e. A or B bolt style designation switch - P/N 117-079.
Positional settings for this switch to be determined by
~the track guide chart. Its function is either to permit

‘or prohibit the stroking cylinder from aiding in the initial
torque development prior to the engagement of the third
of a turn (torque turn) sequence.

f. Loosen/Tighten joystick - P/N 117-082. Three position
heavy duty control switch.
1) Center position is neutral. |
2) Handle raised turns drive shaft counter clockw1se° -
3). dHandle lowered turns drive shaft clockwise.

g. Raise/Lower joystick - P/N 117-082. Three position heavy

2.2 . EQUIPMENT IDENTIFICATION
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duty control switch.

1) . Center position is neutral.

2) " Handle raised will cause the entire wrench frame to
rise on the center column.

3) Handle lowered will cause the entire wrench frame to
to lower on the center column.

h. Machine Mode switch - P/N 117-079.

1) .In Total Torque, the wrench will develop whatever
pressure is dialed into the meter relay controller
and then pressure will drop back to the at-rest

- position.

"2) In Torgue Turn, the wrench will develop whatever
pressure is dialed into the meter relay controller
and then the programmable controller will initiate
the stroking cylinder to turn the drive -shaft an

additional 1/3 of a turn before resetting to the
at-rest position. _

i. Torgue controlling meter - P/N 106-048. Thenever a
specific torque rating is desired, set the meter control
dial to the PSI setting designated by the bolt tightening
chart for a particularly sized bolt. %When the system senses
that the correct pressure has been achieved, the meter
relay will trip and send the machine back into an at-rest
position.

Power Box No. 1 for main control power input.

a. Main transformer - P/N-123-079. Provides control voltage
to the wrench. _

b. Starter - P/N.123-078. Built in reset control to protect
against power overload.

c. Control voltage fuse - P/N 103-019. Control power is

"protected by a 5 amp, slo-blow fuse.

Power Box No. 2 for overational control of wrench components.

a. 10 VOLT power supply - P/N 113-008. Provides control
power for pressure transducer and meter relay controller.

b. Programmable controller with memory - P/N 107-028. Provides
operational signals to specific wrench control systems.

Miscellaneous electrical components:

a. 5 H.P. electric motor - P/N 108-028. Prime mover for
wrench hydraulic system.

b. Pressure Transducer - P?/N 525-272. This component is used
to register system pressure within the unit for the purpose
of regulating specific control functions.

c. Limit switches on stroking cylinders -~ P/N 117-073. Used
to limit the stroke on the "Stroking Cylinder™ durlng
the torque turn sequence. Note: When the wrench is in the
"At Rest" position, the stroking cylinder rod should be
extended and indicator light 1.04 should be illuminated.

d. Control valve solenoids:

1) Hydraulic motor and lifting yoke solenoid valve -

P/N 531-210. Located on the large manifold block
closest to the hydraulic motor.

2) Stroking cylinder solenoid valve - P/N 531 223. Only
single solenoid valve in the system. It is the
middle of three valves on the manifold block.

EQUIPMENT IDENTIFICATION ) 2.3
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3) Main frame lifting cylinder control solenoid valve - & '
. P/N 531-226. Used to raise and lower wrench for '
positioning of socket to track bolt.
4) Main system pressure control solenoid - P/N 531-209.

HYDRAULIC COMPONENTS

1.

10.

S11.

12.

dydraulic motor - P/N 531-206. Drive component that rotates
tightening/loosening shaft either clockwise or counter-
clockwise. _

Hydraulic pump - P/N 531-208. Provides system pressure from
0-3000 PSI as required.

Lifting cylinder - P/N 531-207. Raises or lowers the entire
wrench frame for proper positioning of socket to bolt head.
Stroking cylinder - P/N 531-194. Used to help achieve total
torgue level upon certain circumstances or to turn the
tightening shaft the 1/3 of a turn required for total

torque operations.

Clutch cylinder - P/N 531-205. Used when changing directions on
the drive shaft. Under pressure, the cylinder retracts the center
clutch jaw into the UP position when loosening; conversely,

it extends the rod to the down position for tightening.

Solenoid valves: Please refer to the Electrical section for

a brief description of these valves.
Dual cross-over check valve for lifting cylinder - P/N

531-211. Prevents the cylinder from drifting. {
Pressure relief valve for lifting cylinder - ?2/N 531-213. ‘
Pre~set at - PSI on the retract side of the cylinder to

provide protection for the cylinder.

Dual cross-over valve for the hydraulic motor and clutch
lifting cylinder - P/N 531-216. Pre-set at 3000 PSI to
provide protection against system pressure overload.

Flow control valves - 2/N 531-215. Used to cushion cylinder
action by restricting flow to a safe but operable level.
Relief valve - P/N 531-212. Pre-set at 3200 PSI to provide
protection against system pressure overload. _

Pop-up filter element system - P/N 527-834. When red pop-up
button raises above the housing it indicates excessive
system back pressure. A replaceable filter element

(P/N 527-870) can either be cleaned or replaced.

2.4

EQUIPMENT IDENTIFICATION
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OPERATION

"WARNTING !

1. THIS HYDRAULIC UNIT OPERATES UNDER
PRESSURE. THE OPERATOR MUST WEAR
SAFETY GLASSES AND FOLLOW ANY OTHER
SPECIFIC REGIONAL SAFETY CODES.

2. WHEN TRACK BOLT NUTS ARE HELD WITH ANY
TYPE OF TOOL, THE TOOL MUST BE LONG
ENOUGH TO EXTEND BEYOND THE WRENCH
CARRIER FRAME. THIS WILL KEEP HANDS
AND FINGERS CLEAR OF ANY CONTACT
SURFACES.,

\

3. THE WRENCH RAISES AND LOWERS THROUGH
CYLINDRICAL ACTION. THEREFORE, THE
OPERATOR MUST KEEP HIMSELF AND ALL WORK
ITEMS CLEAR OF THE TRAVEL AREA. THE TOP
PLATE OF THE CARRIAGE FRAME IS NOT A
STORAGE SHELF AND MUST NOT BE USED AS
SUCH.

The Magnetic Starter is mounted in Box #2 and must be energized
through a wall disconnect switch before using the wrench.

2n illuminated PUSH TO START switch will open control power to the
wrench operational controls. :

A large red safety PUSH TO STOP button switch will immediately kill
power to the wrench proper but there will still be power to the '
transformer. The wall disconnect switch must be turned off before
servicing.

An Equipment "In Operation Light" (RUN LIGHT) will indicate when
power is established to the wrench.

A Torgue Achieved (TORQUE LIGHT) indicates when a pre-established
torgue rating has been achieved. The torque adjustment range is a
variable for working different bolt sizes.

' The wrench is set to work two different operational modesQr

a) TOTAL TORQUE -- In this position, the wrench will develop
a torquing pressure equal to a preset mark indicated on
the torque/PSI meter. This setting 1s variable for the
different bolt sizes. . "

OPERATION 3.1
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10.

b) TORQUE TURN - In this position, ‘the wrench will also develop
a torquing pressure equal to a pre-set mark indicated on the
torque/P.S.I. meter. Once this setting has been achieved, the
unit will automatically storke the bolt to achieve an
additional 1/3 of a turn. Again, the bese setting through
the meter is adjustable for any given bolt size.

A variable torque/P.S.I. control meter is used to control the
working limits of the torgue wrench. By adjusting the range of
the meter/scale, the sensors. permit more or less torquing
pressure to be developed to meet the requirements of a particular

. bolt size.

. . :
A two position "Bolt Type” switch is used when establishing the
correct torque rating for a particular bolt type. Reference the
Operational Chart to determine if Position "A" or "B" is to be
used. ' '

A three position joystick determines the height of the wrench to
the track by controlling the lifting cylinder built into the
column's center base. Extenting the ram by raising the Jjoystick
will raise the wrench. Lowering the handle will bring the wrench
down to the work surface.

A second three position joystick is used to either loosen or
tighten the track bolts.

a) ~ LOOSEN -- when breaking a bolt loose, the wrench operates at
a non-adjustable pre-set high torque setting. As soon as the -
bolt begins to spin fairly free with only limited resistance,
an electrical sensing unit puts the wrench into a lower
torgue higher speed mode.

b) TIGHTEN -~ With the joystick in the lower (TIGHTEN) position,
the wrench will spin the bolt at a higher speed and lower
torgue until a certain level of resistance is effected
through the bolt. At this point the electrical sensing
system will switch the unit into a slower speed high torgue
mode until the range set on the adjustable torgue/PSI

meter has been achieved.

[y

OPERATION
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OPERATIONAL INSTRUCTIONS

DISASSEMBLY

1. Turn on the wall disconnect switch to the wrench assembly.

2. Push the START switch to put control power to the wrench proper
3.

Pick the appropriate MACHINE MODE to operate elther the Total Torque
or the Torque Turn Mode.

NOTE: WHEN DISASSEMBLING TACK BOLTS, MAXIMUM TORQUING PRESSURE MAY BE

7.

DEVELOPED IN EITHER OPERATIONAL MODE PCOSITION.

4. The wrench carriage rolls along the rail system and is to be located
over the track bolt. When the head position joystick is used to
lower the wrench to bolt, the socket can be quickly aligned to the
bolt head. Even if the socket does not set to the head of the bolt,
it will normally drop into position as soon as the shaft is turned

5. With the wrench locked down to the bolt, use the OPERATION JOYSTICK
in the UP (LOOSEN) position to break the bolt loose and then speed
spln and nut clear.

6. Raise the wrench and locate it to the next bolt.

_Repeat Steps 4 through 6 until all bolts have been loosened.

ASSEMBLY y

1. Turn on the wall disconnect switch to the wrench assembly.

2. Push the START switch to put control power to the wrench proper.-

3. Pick the appropriate MACHINE MODE to operate either the Total Torque
or the Torque Turn Mode. : ,

4, Check the BOLT TORQUING'REFERENCE CHART to set the torguing limits
on the torque/P.S.I. meter on the front panel. The left hand adjust-~
ment knob is used to make the proper scale setting.

5. Again, according to the reference chart, pick position "A" or "B.

6. The wrench carriage rolls along the rail system and is to be
located over the track bolt. Use the HEAD POSITION JOYSTICK to
lock the socket to the bolt.

7. By putting the OPERATION JOYSTICK into the TIGHTEN mode, the wrench
will speed spin the bolt until a certain amount of resistence is
effected. At this point, the electrical sensing system engages which
switches the tightening operation into the slower, high torgue
capability until the desired torquing pressure is achieved.

8. Raise the wrench and locate it to the next bolt.

9. Repeat Steps 5 through 7 until all bolts have been properly

tightened.

OPERATION 3.3
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MATNTENANCE

( _ . WARNING ! )

TO KEEP YOUR WRENCH OPERATING SAFELY - PROPERLY -
EFFICIENILY - IT IS IMPORTANT TO SET UP AND CON-
TINUE A REGULARLY SCHEDULED MATNTENANCE PROGRAM.

Wrench cleanliness, periodic inspections and
minor servicing will prevent major repairs and

WOLFIF

N

MOST IMPORTANT!

This system must use a premium quality hydraulic oil
with a viscosity range between 150-250 SSU (30-50 csr.)”
at 100°F. (38-C.). Normal operating viscosity range
between 80-1000 SSU (17-180 CST.). Maximum start-up
“viscosity is 4000 SSU (1000 CST.). 0il should have
anti-wear properties, rust and oxidation treatment.

NOTE: HOW OFTEN THE HYDRAULIC FLUID IS CHANGED DEPENDS

ENTIRELY UPON THE USE AND ENVIROMENT OF THE:
WRENCH AND THE MATNTENANCE CHECKS YOU SET UP.

MATNTENANCE CHECKLIST

Replace 0il as needed.

Clean oil filter if "Restricted Oil Flow Button" is extended.
Check fittings for loose or frayed parts.

Replace worn or léaky hoses.

Remove and wash breather cap in a solvent on a 30-day basis.
0il filter should be removed and cleaned whenever hydraulic
oil is changed. Check the filter for tears or holes.

Be certain that the power cable is kept clear of the floor
and the conveyor system. Inspect for split or cracked
insulation.

Inspect and tighten the carrier bearings as needed to keep
the wrench riding smoothly and easily.

BEWARE OF DIRT!

MOST HYDRAULIC SERVICE PROBLEMS ARE CAUSED BY DIRT
AND/OR METAL IN THE HYDRAULIC SYSTE.

AVOID COSTLY "DOWN TIME." j

4.1
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TROUBLE SHOOTING

WOLFF |

This section of the service manual will be brokéh into the following
areas in order to simplify the isolation of a problem component.

1. Lifting mechanism for raising and lowering the wrench body.

2. Track bolt operation - Loosening the bolt.

f
3. Track bolt operation - Tightening the bolt.

4, 1Individual coﬁponent analysis:

-a) Mechanical
1. Torguing assembly.
2. Cylinder stop guides.
b) Hydraulic
1. Hydraulic Motor.
2. Hydraulic Pump.
3. Lifting Cylinder.
4. Stroking Cylindek.
5. Filter.
6. Directional Control Valve.
7. Relief Valve.
8. Pilot-operated Check Valve.
9. Flow Control Valve.
10. Check Valve.
11.  Needle Valve.
c) Electrical
1. Electrical Motor.
2. Solenocid.
3. Limit Switch.
4, Voltage Control Motor,
5. Programmer.
Page 5.1
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1. The 1if tlng mechanism for - raising and lowering the wrench main

frame is a hydraulic cylinder built into the center column.

a. If the lifting cylinder will not move at all:

1) There must be power to the hydraulic system,

2) The raising/lower directional ]oystlck is defective.
a) Check cable leads for continuity in all three

operational mode positions.
b) Check cable leads to lifting cylinder activator
solenoid. _

3) Check the system's hydraulic pressure setting in the
at-rest position. Low oil pressure will cause the
cylinder to work sluggishly or not at all.

a) Check the pop-up indicator on the system's fllter
Clean and replace if necessary. o
b) ©Possible pump malfunction. Have pump evaluated and
- repaired if necessary. '

b:- If the lifting cyllnder moves in one direction only:
1) The hydraulic pressure is too low.
a). The cylinder will not raise the frame.
b) The combined weight of the frame plus the low oil
flow may permit the cylinder to lower the frame.
2) The solenoid valve that regulates oil flow to one pr
the other side of the cylinder is stuck. T
a) Physically check to see if either piston on either -
solenoid is stuck in the depressed position. Push to
se€ if it can be manually freed. Disassemble, inspect,
and clean the valve. — ~
b) By physically depressing the piston on each solenoid,
the control system can be bypassed and the cylinder
raised and lowered depending upon the side of the
valve that is depressed. Be careful whenever overriding
the electrical controls.

‘2.  When working the track to dis-assemble track shoes (pads) from
links, if the system does not function properly, check the
_following:

a. With the joystick controller in the LOOSEN position, neither
the hydraulic'torquing motor nor the stroking system will ,work.
N 1) The ‘electrical drive motor is not activating the system's
) C . hydraulic pump. "y 2
2) The programmable controller is not in the RUN position.
3) The stroking cylinder inside the main frame is either
not extended or it has not tripped the limit’ switch on
the guide arm.
a) .Baoth limit sw1tches that limit the travel distance
on the stroking cylinder are pinned. Check to see :
" if the pins have sheared or if the trip arms have R
worked loose.

5.2 . TROUBLESHOOTING
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12 " 'b) The stroking cylinder should always be fully
.extended when in the at-rest position. Limit
switch no. 1 should be tripped at this point and
indicator light no. 1.04 should be 1lit on the
‘programmable controller display board.

c) With the motor running, depress the piston in
the solenoid on the stroking cylinder valve
Aassembly and the cyllnder should retract until
limit switch no. 2 is trlpped and indicator light
no. 1.03 comes on. As soon as the piston is released,

. . the cylinder should again extend and indicator

light 1.04 will again come on.
4) The pressure setting meter relay is not initiating

the loosening sequence.

a) The pressure setting indicator is set too-low. The
torgue turn sequence ‘would: 1mmed1ately come into play.

b) Check for loose or broken wires.

c) There is no signal from the Drogrammable controller
(indicator light no. 2.03) to the motor loosen solenoid
control valve which means that no pressure will '
build and register on the meter relay.

5) wWith the jOysthk still in the loosen position and the
selector switches set for Torque turh and "B" bolt type,

the following indicator lights should be 1lit.

' a) 1Input light 1.0l indicates power to the meter relay.

' from the pressure transducer. L e

b) Input llght 1.04 indicates that the stroking cyllnder
is still fully extended and that the torgue- turn has g
not yet begun.

c) Input light 1.06 1ndlcates that the joystlck is in
the Loosen mode.

d) Input light 1.07 indicates that there is current to

s line 1 of the control circuitry.

e) Input light 1.08 indicates that the 51gnal line which-
initiates the use of the stroking cylinder to aid
in developing an initial torque range which is beyond
the capability of the hydraullc motor alone, is now,
in the control system. :

£) . Output light 2.02 will eome on if the pressure
necessary to loosen a bolt is greater than the
output capability of the hydraulic motor by itself.
At this point the stroking cylinder should come into
play to break the bolt free.

g) Output light 2.03 indicates a signal to the hydraulic
‘motor solenoid va valve to turn the motor in the loosen

mode.
h) Output light 2, 04 will indicate that the pump
. o sensing line’ solen01d is activated to permit full

system pressure, to be developed. If this line is
not lit, only the at-rest line pressure will be
.avallable to the working controls.

NOTE: THE FAILURE OF ANY OF THE EIGHT INDICATED LIGHTS
TO GLOW WILL PROVIDE THE GUIDE TO CQECKING FOR A
NON- FUNCTIONING COMPONENT.

TROUBLESHOOTING _ 5.3
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wWith the joystick controller in the LOOSEN position, the - o
hydraulic motor works but the stroking cylinder does not i
activate to provide additional torque for bolts tightened
beyond the motors capability.
1) Check output light 2.02 to see that it is lit.
2) Input lights 1.01, 1.04, 1.06, 1.07, and 1.08 should
also be lit. ' ' ‘
3) If all indicator lights are properly lit, check the
" pressure indicator dial on the meter relay to see if
pressure is building. ,
a) 1If pressure is not building, check the pump sensing
‘line solenoid.
b) If pressure builds but the stroking cylinder does
not activate, check the stroking cylinder solenoid.

With the joystick controller in the LOOSEN positiomn, both the

‘hydraulic motor and the stroking cylinder go through the proper

sequence for loosening the bolts but the bolt does not come free:
1) The thread on the nut and bolt on the track shoe is

stripped and therefore the bolt head is free spinning.

2) There is a clutch engagement problem within the torgue
wrench frame.

a) Remove the side panel and check for obvious damage
or misalignment.

b) All fasteners have been installed with a locktite
compound. Always clean and replace with a similar ,
component if a unit must be disassembled. .

c) The clutch jaws should be fully engaged when the
LOOSEN mode is activated and there is pressure
on the shaft. Without pressure, the jaw teeth
may not close completely. :

when working the track to assemble track shoes (pads) to the
links, if the gystem does not' function pronerly, check the
followings: - ' : '

a.

Z;thﬁtge jiystick controller in théﬁTIGHTEN nosition, neither
e hydraulic i inc  wi
work.j torquing motor nor the stroking system will
1) The electrical drive mot i i
notor is d
hydraulie pece. | not activating the system's
gg Tﬁe progrgmmable.controller is not in the RUN position
gxiesgrgklng_gyilnder inside the main frame is either ﬂot
nded or it has not tripped: th im3i i
nide oo OF ppe e limit switch on the
a) Both limit switches'that determine the travel distance
iﬁetginztioklnghcyllnder are pinned. Check to see if
_ ave sheared or if the tri )
worked loose. TP amms have
b) The stroking cylinder should always be.fully extended “
wgen in the at-rest position. Limit switch no. 1 o
should be tripped at this point and indicator light

no. 1.04 should be lit on the vro
display board. , programmable cogtroller

TROUBLESHOOTING -
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c)

TROUBLESHOOTING

WOLFF

With the motor running, depress the piston in the
solenoid on the stroking cylinder valve assembly and

the cylinder should retract until limit gwitch no. 2

is tripped and indicator light no. L--03%comes on. As
soon as the piston is released, the cylinder should
again extend_and indicator llght 04 will again come on.

4)Y" with the Jjoystick still in the TIGHTEN position and the
selector switches set for torque turn and. "B" bolt type,
the following indicator lights should be 1lit.

a)

b)

c)
d)

e)

£)

g)

h)

Input light 1.0l indicates power to the meter relay from
the pressure transducer,

Input light 1.04 indicates that the stroklng cylinder

is still fully Ty exténded and that the torque turn sequence
has not yet begun.

Input light 1-05 indicates that the ]oystlck is in the
TIGHTEN mode. . 3

Input light 1.07 indicates that there is current to line
1 of the control circuitry.

Input light 1.08 -indicates that the signal line which
initiates the usge of the stroking cylinder to aid

in developing an initial torque range which is beyond
the capability of the hydraulic motor alone, is now in
the control system.

Output light %01 indicates that the control signal

is being sent to the Motor Tighten Solenoid to turn

the drive shaft clockwise.

- Output light 2,02 will come on if the pressure necessary

to TIGHTEN a bolt,is greater than the output capability
of the hydraulic motor alone. At this point the
stroking cylinder should come into play to help

achieve the initial torgue set. Then, the stroking
cyllnder will re-set itself prior to the start: of the
third of a turn sequence.

Output light 2,04 will indicate that the pumo sen51ng
line is activated to permit full system pressure to be
developed unless limited by the settlno on the front
panel meter relay. If this line is'not lit, only the
at-rest line pressure will be available to the worklng i
controls. :

4.';Individua& component analysis: -

a.

Mechanical

1) Torguing assembly Reference draw1ng 532 182

a)

b)

Snap rings locate the clutch pieces to the drive shaft.
If the drive shaft turns and the stroking cylinder
activates but fails to make an additional 1/3 of a turn,
check to be certain that the snap ring is still in place.
Bolt heads sit flush with the counter-sunk mounting
holes. If any work loose, clean and retighten using

a locktite thread sealant. T

2) Cylinder Limit Switch Assembly: Reference drawing 530-535.

~a)

Limit switch set collars are pinned for proper 0051t10n1ng

 TROUBLESHOOTING , ‘ 5.5
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3)

If pin should shear, it must be re-pinned to the same ° i
location.
b) Limit switch trip arms are bolted to set collars and secured
with locktite. If they should work free, a similar
thread sealant must be used to hold them in place.
Carriage Assembly: Reference drawing 530-533.
a) Every three months, grease the main travel bearings through
the zerk fittings.
b) The inner rail guide bearings should be tlghtened just
to the point that they permit the main travel bearings to
contact fully on the top wrench rail channel.
1) Avoid overtightening as this will make it difficult
to run the wrench back and forth on the rail assembly.
2) Under-tightening the bearing will cause excessive
side-slippage on the rail as track is being worked.

Hydraulic

1)

2)-

- 3)

4)

Cylinders Qﬁleaklng seals will be the most common problem with
the cyllnders.

a) Main frime llftlnc cylinder seal kit - P/N

b) Stroklng cylinder seal kit - P/N

c) Clutch jaw cylinder seal kit - P/N

.Motor - leaking seals will be the most common problem with

the hydraulic motor.

Valves will stick because of contaminated oil. Disassemble

and clean valve. TFlush and re-fill reservoir with clean oil.{
Filter - When the system's back pressure builds, the:

poppet button on the filter will extend indicating a contaminated
filter and reservoir. Flush and replace.

N

Electrical

1)

2)

3)

4)

5)

6)

If electrical motor fails to run, check feed lines to motor.
a) 1If proper electrical to motor, check internal wiring
connections.
b) If no electrical to the motor, check the supply side
to the motor.
Control valve solenoids - Check the feed lines to the
affected solenoid when the proper sequence is engaged.
If feed power 'is available, solenoid must be checked or replaced.
Limit switches
a) Manually depressing L.S. 1 will llght indicator light 1.04.
b) Manually depressing L.S. 2 will light indicator light 1. 03
10 V. power supply
a) 115 vAC into power supply.
b) 10 VDC output from power supply.
Programmable controller - Reference the catalog in the
vendor's catalog section of this manual for a detailed explanatic
of the controller unlto, If a problem develops with this
system, please contact the Service Department at Wolff
Manufacturing Company immediately for a531stance in .
troubleshootlng L
If you have incoming power to the wrench but no line
voltage to the motor or control voltage to the rest of
the wrench, reset the coils on the motor starter by
hitting the reset button.

TROUBLESHOOTING
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 POWER BOX WIRING/COMPONENT LIST
P/N 109-257 Revision B
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POWER BOX WIRING/COMPONENT LIST

P/N 109-257 Revision B

( BOX #1)

ITEM  PART NO.  DESCRIPTION QTY.

1 123-079 Transformer 1

2 123-078 Starter 1
-3 111-019 Fuse Block 1

4 103-019 Fuse 1

5 529-3817 Flatwasher, 1/4" 4

6 529-1004 R.H.M.S., 1/4"-20NC x 3/8" Lg. 4

7 529-454 Lockwasher, 1/4" 4

8 524-217 O-Ring, 1.7251,D, x .210 Thk, 1

9 529-775 R.H.M.S., #10-32NF x 1/2" Lg, 3
10 529~776 Lockwasher, #10 3
11 529-1001 R.H.M.S., #6-32NC x 5/8" Lg, 2
12 529-1002 R.H.M.S., #6-32NC x 3/8" Lg. 1
13 529-401 External Starwasher, #6 3
14 118-060 Terminal Block, 4-Tie 1
15 (No longer used)
16 (No longer used) -
17 118-079 - Terminal Block, 4-Tie 1
18 529-411 Hex Nut, #8-32NC 2
19 529-939 Lockwasher, #8 2
20 529-1003 R.H.M.S., #8-32NC x 3/4" Lg, 2
21 117-087 Reset Button Kit ' 1
22 109-255 Power Box #1 Enclosure Modification 1
23 109-256 Enclosure Box #1 Panel Modification 1
24 529-155 Esna (Nyloc) Nut, 1/4"-20NC 4 i

J
POWER BOX WIRING/COMPONENT LIST 6.13
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GRAVITY CONVEYER ASSE MBLY

P/N 530-531 - WOLFF

o
_ITEM PART NO, . DE SCRIPTION QTY, "
N 1 517-598 Gravity. Conveyer Frame 1
) 2 177001 Roller (Complete) 15

~ GRAVITY CONVEYER ASSEMBLY 6. 21.
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“ ITEM PART NO, DESCRIPTION QTY,.
1 508-146 Cam Follower Bearing, 2-3/4" Roller Dia, 4
2 525-282 Bearing Mounting Pin 4
3 529-191 Retaining Ring 8
4 529-970 S.H.S.B., 5/8" Dia, x 3" Lg, 4
5 529-587 Hex Nut, 1/2" - 13NC 8
6 517-608 Bracket Weldment L, H, 2
7 517-609 Bracket Weldment R. H, 2
8 508-068 Ball Bearings, 1-5/8" O.D., 3/4"1,D, 4
9 517-605 Carriage Weldment 1

10 529-682 Hex Nut, 1" -14NC 4
11 529-197 S.H.S.S,, 1/2" - 13NC x 1-3/4" Lg, 4
12 527-182 Grease Fitting - Drive Type, 3/16" Dia. 4
13 528-129 Spacer, 7/8" O.D, x .083 Wall x 1/2" Lg. 12
14 529-971 Washer, 18GA x 1" 0,D, x 5/8" 1.D, As req,
15 528-151 Spacer, 1-1/2" O.D, x 1-1/64" 1.D.x 1/4"Lg, 4

] |

I
1
i
i
1
t
|
I
—

RIGHT SIDE VIEW - PARTIAL
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COLUMN ASSEMBLY

P/N 530-534 Revision A

ITEM PART NO, DESCRIPTION QTY.
1 529-112 H.H.C.S., 1/2"-13NC, x 1-1/4" Lg, 8
2 515-044 Cylinder Mounting Plate 1
3 529-832 S.H.C.S., 3/8'"-16NC, x 5/8'" Lg. 4
4 503-315 Self Aligning Flange End Coupling : 1
5 503-316 Self Aligning Flange End Coupling Weld Plate 1
6 532-181 Inside Column W /Bearing Sub-Assembly 1
7 512-1023 Outside Column Weldment & Machining 1
8 529-972 H.H.C.S,, 5/8"-11NC, x 1-1/4" Lg, 4
9 529-111 H.H,C, S;, 5/8"-11NC, x 1-1/2" Lg, 4
10 527-826 Grease Fitting (1/4""-28NF, Thread) 2
11 527-011 Grease Fitting (1/4""-28NF, Thread) 1

/
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CYLINDER LIMIT SWITCH ASSEMBLY

P/N 530-535 Revision .E WOLEEF

ITEM PART NO, DESCRIPTION QTY,
1 512-1027 Limit Switch Mounting Bracket 1
2 517-610 Guide Rod & Mounting Bracket Weldmentr- 1
3 509-181 Bearmg, Oil-Impregnated 1
4 512-1031 Set Collar 2
5 512-1030 Switch Trip R.H. 1
6 529-007 S.H.C.S., 1/4"-20NC x 1/2" Lg. 2

7 117-073 Switch, Micro Switch 2
8 529-973 S.H.C.S., #10-32NF x 3/4" Lg, 4

-9 529-125 S.H.S.8., 3/8"-16NC x 1/2" Lg. 4

10 529-041 Roll Pin, 3/16" Dia, x 1" Lg, 2

11 529-046 - S.H.C.S., 1/4"-20NC x 3/4" Lg. 2

12 512~1032 Clevis X 1

13 531-227 . Hydraulic Cylinder 1

14 525-393 Swivel Pivot Mounting Bracket 1

15 512-1182 Switch Trip L, H, 1

16 529-112 H.H.C.S., 1/2"-13NC x 1- 1/4" Lg 4

17 529-432 Lockwasher, 1/2" 4

18 528-152 SpacerA 2

19 2

529-341 Roll Pin, 1/8" x 1" Lg,

NOTE: To reset rod travel distance when components
replaced, reference travel stop setting
illustrations on page 6.27a

CYLINDER LIMIT SWITCH ASSEMBLY 6. 27



TRAVEL STOP SETTING FOR STROKING CYLINDER

11/84

—— NI LS S5- : —
1
1 wﬂ(
, _ 4 )
= — |0 o_ olo
_ e - ]
- =
[@)
IVUAQILS 4AQ . J I
ANT WO L] | ee— _ ~
ne A3lVILEY 8 T _
A04 N3HM

{ Mm

— oo| |olo
= k

—foh—|

]
ST QRANDLRDT .m|L_._A_T
. I

A0 NIHM
N _ Fu

TRAVE L STOP SETTING FOR STROKING CYLINDER

o o

oxoI3s | . _ ;J;p
jo pus - —

WOIJ —om] _.llwml, LQ) &

WOLFF

6.27a



3 ST BLANK PAGE ' o ‘

‘ 6.27b




CLUTCH JAW & SHIFTING CYLINDER ASSEMBLY

®

JA AN SO AN SNKNNEINEX ,7//////7 ////A%V////////\////////7////////

| WA

\\\\\\\\\\\\\\\\\,\\_ LLLLL /T T

(L7 TTTTT

s\\\\w\\\\\\\\\m\\\\\/ o 3

7/ S

gz &
|| ISesSeis
1T 3 / ¢
8 i o ; 3
2T Hl J 8z
5 ,
8 7// N E
AN q “ " u
Z BRI NN N S
o3 \\H_ vz 7] X/ 1 4
1-
ca f— - -
[ap]
[ {e]
m 3 . L i
Ay @
@ ®)

23

CLUTCH JAW & SHIFTING CYLINDER ASSEMBLY

6.28




CLUTCH JAW & SHIFTING CYLINDER ASSEMBLY
8 /84 P/N 532-182 Revision D YWOLEEF

ITEM PART NO.  DESCRIPTION

QTY,
1 512-1040 Hydraulic Motor Mounting Bracket 1
2 531-201 Splined Coupling & Shaft Assembly 1
3 529-336 H,H,C.S., 1/2"-13NC x 1" Lg, 4
4 529~003 H.H,C.S., 3/8"-16NC x 1" Lg, 6
5 529-004 Lockwasher, 3/8" 6
6 529-432  Lockwasher, 1/2" 8
7 525-287  Clutch 2
8 529-981 Snap Ring 4 i
9 503-317 Clutch Jaw Coupling 2
10 529 ~556 S.H.C.S,, 5/16"-24NF 4% g, 12
11 531-202 Clutch Jaw Coupling (Center) & .ushing Ass'y 1
12 529-984 Spherical Bearing Mtg. Pin W/Snap Rings 1
13 528-131 Spacer 2
i 14. 508-143 Spherical Bearing 1
15 503-321 Coupling Yoke 1
16 508-144 Self Aligning Flange Bearing 1
17 529-285 H.H,C.S., 1/2"-13NC x 1-1/2" Lg, 4
18 531-203 = Upper Shifting Cyl, B‘”earing Guide & Bushing Ass'y 1
19 503 -322 Shifting Shaft 1
20 525-288 Shifting Yoke 1
21 529-125 S.H.S.S., 3/8"-16NC x 1/2" Lg, 2
22 531-204 Lower Shifting Cyl, Bearing Guide & Bushing Ass'y 1
23 529-460 S.H,S.S., 1/4"-20NC x 3/8" Lg, 3
24 529-983 Key, 3/8" x .296" x 3-3/8'"" Lg, 2
25 508~14"7 Cam Follower Bearing | 2
26 527-011 Zerk Fitting 1

CLUTCH JAW & SHIFTING CYLINDER ASSEMBLY 6. 29
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USE OF A RELIEF VALVE

The use of a relief valve, while not mandatory is
recommended in the main circuit to suppress hy-
draulic :shock loads and as additional system
protection.

FLUID RECOMMENDATIONS

Premium quality hydraulic oil with a viscosity range
between 150-250 SSU (30-50 cst.) at 100°F, (38°C.).
Normal operating viscosity range between 80-1000
SSU (17-180 cst.). Maximum start-up viscosity is
4000 SSU (1000 cst.).

NOTE: Consult Parker when exceeding 160°F.
operation. Oil should have maximum anti-wear
properties, rust and oxidation treatment.

FILTRATION

For maximum. pump and system component life,
the system should be protected from contamination
at a level not to exceed 125 particies greater than
10 microns per milliliter of fluid. (SAE Class 4/1SO

16/13.)

START-UP
‘On initial start-up, the case should be filled with

oil, pressure should be reduced and the circuit should
be open or the air bled from the pump outlet to
permit priming. :

INLET CONDITIONS

Not to exceed 6 inches. Hg. Vacuum at 1800 RPM
on petroleum base fluids. See recommended speed
spectrum for specific inlet conditions.

'SHAFT ROTATION AND LINE UP

Pump and motor shaft alignment must be within
.010 TIR maximum, using a standard floating
coupling. Please follow coupling manufacturer’s
recommended installation instructions to prevent
end thrust on pump shaft. Turn pump to assure
freedom of rotation. Pump and motor must be on
a rigid base.

The coupling should be sized to absorb the peak
horsepower developed.

INSTALLATION AND MOUNTING

When pump is mounted above fluid level, the
INLET PRESSURE and CASE FILL PORTS, must
be on top.

RECOMMENDED SPEED SPECTRUM
FOR SPECIFIC INLET CONDITIONS

(TEST CONDITIONS — OIL 100 SSU 120°F (49°¢)

100 - §
s0 |- < “xy
£ 80 L IN S ot
i » —
35 70 1~ N =]
-9 60
z5 ~
w: 50 Recommended . ~
0% a0 Speed — S
wo Spectrum I
& 30 Envelope T
> 20
T
10
° &00 1000 2000 3000
18
SPEED IN RPM 0
NOTE: INLET CONDITION

This chart shows the etfects of pump
displacement and inlet conditions on
recommended speed limits.

emisamens () in - hg
eseserrece2in-hg-5110rrs
_____ <4 in - hg- 102 torrs

s = e in - ho - 127 tor13

—— « ~——Bin-hg- 152 1orrs
DRAIN PORT should be a separate line unrestricted
to reservoir. This drain line should extend below
reservoir oil level as far from the intake line as pos-
sible. Drain line should be at a level exceeding the
case height of pump. The drain line must not exceed
10 PS! (.5 Bar) back pressure. Suggested maximum
line length is 10 feet. AIRBLEED is standard on
all PAVC Pumps. When required, remove airbleed
drain plug and connect unrestricted to tank below
minimum oil level. Back pressure in this line not to
exceed 4 PSl| (.20 Bar).

SPECIAL INSTALLATIONS
Consult your Parker representative for any appli-

cation requiring the following:

Pressure above rated, drive speed above maximum,
indirect drive, fluid other than petroleum oil, oil
temperature above 160°F. -

INLET PRESSURE
Not to exceed 25 PS{ (1.75 Bar).

20-C ' ) Industrial Hydraulic Division
AN Davbrme Yo tvrm
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Bulletin: 30598-101-01
Page: 1 of 32

ImmtiOn BUZZ@tin Date: September, 1982

Subject: 5 Wmﬂ}, ’

SY/MAX MODEL 100
PROGRAMMABLE CONTROLLER
HARDWARE, INSTALLATION,
CONNECTION, AND START-UP

DESCRIPTION:

This Instruction Bulletin describes the hardware features and
contains directions for mounting and connecting the SY/MAX
Model 100 Programmable Controller. The SY/MAX Model 100
Programmable Controller is a small yet powerful complete
programmable controller system contained in a single package. A
checklist for a successful system start-up is also provided.

WARNING:

The installation procedures described in this bulletin require the handling of devices
which can produce electric shock. Only trained, qualified personnel should perform
installation and servicing operations on this equipment.

NOTE:

READ and SAVE this Instruction Bulletin. It explains the correct and safe installa-
tion and use of the SY/MAX Model 100 Programmable Controller.

The installation of the SY/MAX Model 100 Programmable Controller should be
made in accordance with the current edition of the National Electric Code and any
other applicable codes.

For programming information,-see any applicable Programmer Instruction Bulletin.

READ and SAVE other product Instructi.(‘:n Bulletins for complete operational infor-
mation. '

©S5quare D Company, 1982

NEW LISTING R
Printed in US.A.

SQUARET) COMPANY
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CAUTION

The possibility of electrical shock exists if the Input or the Output terminals of the Model 100 PC are touched while power is
applied to the L-N terminals. Since the I/ O circuits share the L-N terminals as commons, leakage current may be available at
the 1/O terminals irrespective of connections to the terminals or whether the PC outputs are on or off.

TO REMOVE POWER FROM THE INPUT AND OUTPUT CIRCUITS OF THE PC, INCOMING POWER MUST BE
REMOVED FROM THE L-N TERMINALS OF THEPC BY OPENING THE MAIN DISCONNECT SWITCH SUPPLY-
ING THE PC. NOTE: Removal of the Model 100 fuse does not interrupt power to the input and output circuits because the
fuse is used only in the incoming line circuit to the internal power supply. See Figure 1.2.

1.0

The SY/MAX Model 100 Programmable Controller is a
self-contained unit which includes the processor, Input/
Output circuits, programmer interface, and power supply
in a single compact package. No additional hardware is re-
quired with the exception of programming equipment.
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Figure 1.1 - SY/MAX Model 100 Programmable Controlier

INTRODUCTION

The SY/MAX Model 100 Programmable Controller is
housed ina rugged extruded aluminum case. Located on
the front of the controller is a keyswitch used to select one
of the three possible operating modes. Also included are
five diagnostic LED (Light Emitting Diode) indicators
used to indicate complete operational status of the control-
ler as well as a communication port for connection to pro-
gramming equipment and other devices.

The SY/MAX Model 100 Programmable Controller is
available in two memory versions: RAM or UV PROM,
and two 1/O versions: 20 or 40 I/0. Terminal blocks on
the front of the unit are the wiring points for /O field
devices such as pushbuttons, limit switches, motor starters
and solenoids. The I/O section is used to convert high
level signals (120 VAC 50/60 Hz) from the 1/O field de-
vices to the logic voltage level used by the processor sec-
tion. )

Power used to drive the processor logic, 1/0 circuitry, and
programmer interface circuitry is obtained from an internal
power supply. This supply converts the incoming voltage
to the logic level used internally. Battery back-up is provid-
ed to retain program information stored in RAM memory,
storage register data and latch relay status during power-out
conditions. The battery is located on the memory module.

INCOMING POWER
A

-

l MAIN DISCONNECT SWITCH (lt

———EXTERNAL FUSES ———=

SY/MAX MODEL 100. PC

INTERNAL

POWER SUPPLY

O {
W4 INPUT . . PC LOGIC E——
CIRCUITS B MEMORY

OUTPUT b—‘b—*O—
CIRCUITS o A

Figure 1.2 - Model 100 Block Diagram




Page 6 30598-101-01

2.1 General

2.0 SPECIFICATIONS

Ambient Temperature Rating .. 0 to 60°C (32 to 140°F)

Humidity Rating

Operational
-40 to 80°C (-40 to
176°F) Storage

... 0-95°% non-condensing

APPROXIMATE |

TYPE DESCRIPTION | WEIGHT (ib/kg) -
MODEL 100 PC .
SCP-111,112 20 I/0 PC 10.7/4.85
SCP-121.122 40 1/0 PC 11.0/4.99

Figure 2.1 - Model 100 Approximate Weights {unpackaged)
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. Figure 2.2 - Model 100 Dimensions

2.2

Memory Type.............
Memory Utilization

Memory Overhead .........
Diagnostic Lights

Scan Speed. ....... ..o

Instruction Set. ............

Storage Registers

2.3 [/O Section

External 1/0

Internal Relay Equivalents
(Regular or Latching)

2.3.1 INPUTS

Voltage Operation Range. . ..
Input Current Draw ........

Must Turn On Voltage. ... ..
Must Turn On Current

Must Turn Off Voltage ... ..
Must Turn OFF Current .. ..

Input Impedance...........

Turn On/Off Time

LED Operation Indication. ..

Compatibility with SY/MAX
Class 8030 Ouptut Modules. .

Processor Section

Microprocessor based

420 Words (16 bit)

RAM or UV PROM

1 word per contact,

branch

None

RUN, HALT, MEMORY,

FORCE, BATTERY LOW

40ms typical for a fully pro-

grammed memory

Relay Logic (Contacts, Coils)

Data Transfer

Latch/Unlatch Relays

Data Comparisons (=,

=, <)

Timers (0.1 sec time base)

Counters (up and down)

Master Contro! Relay

Synchronous Shift Register
(Forward and reverse, 1, 8,
or 16 channel)

Bit Read and Control

Transitional Qutput

1/0 Forcing

38 (4 digit)

coil,

=,

20 /O - 12 Inputs/8 Outputs
or
40 1/O - 24 Inputs/16 Outputs

up to 64

94-132 VAC (47-63 Hz)
11-16mA (60 Hz), 9-13mA
(50 Hz)

94V

11.1mA (at 94V 60 Hz)
9.4mA (at 94V 50 Hz)

40V

4. 7mA (at 40V 60 Hz)
4,0mA (at 40V 50 Hz)

8.5K ohms (at 60 Hz)

10.0K ohms (at 50Hz)

8 ms (60 Hz), 10ms (50 Hz)
nominal plus scan time.

16.6 (60 Hz), 20ms (50 Hz)
worst case plus scan time
Red LED illuminates when
the input receives an “ON”
signal from the field input
device.

COM-221, DOM-221,
GOM-221, DOM-225



2.3.2 OUTPUTS

Voltage and Current Characterics:

1— DATA OUT —
2- DATA OUT +
3- DATA IN —
4- DATA IN -+
9~ SHIELD
Figure 2.3 - Model 100

30598-101-01 Page 7

(CAPACITIVELY COUPLED TO GROUND)

Programmer Port Pin-Out

2.5 ~‘Power Supply Section

VOLTAGE CURRENT
Voltage Range 94-132 V
47-63 Hz -
Maximum Current — 2 Amp/Output at
135°C (20 Amps
total)*
Minimum Load. - NONE
Maximum On State
Voltage Drop 20V at —
Across Qutput 2 Amp Load
Maximum Off State 2mAat 132V
Leakage Current — 50/60 Hz
Maximum Surge 25 Amp for 1 cycle
Current — (60 Hz) (Non-
repetitive)

*1 Amp/Output at 60° C.
Turn On/Off Time .........
LED Operation Indication. ..

Compatibility with SY/MAX
Class 8030 Input Modules. ..

4.2ms (60 Hz), 5ms (50 Hz)
nominal*

8.3 ms (60 Hz), 10 ms (50
Hz) worst case*

Red LED illuminated when
receiving “ON” signal from
processor logic.

CIM-101, DIM-101

*Plus scan time (Note: Outputs turn on/off at AC sine

wave zero crossing point),

2.4
Connector ............. .

Communication Method ...
Communications Rate ......
Maximum Cable Length ...
Cable Type................

Programmer Port

D-Type 9 Pin Female Slide-
Lock ’

. RS-422 (Differential)

9600 baud (bits per second)

. 10,000 Feet (3,048m)

Beldon 8723 or equivalent

Incoming Voltage Range. ..

b4-132 VAC (47-63 Hz)

Input Power Consumption .

.25 VA*

Power Loss Ride Through
(at full rated load) ........

[16ms (at 94 V)

Input Fuse Rating .........BA 250V
Input Fuse Type or Equiva-
lent, . oot BUSS ABC-3

*With either the Hand-Held Programmer or Loader/Moni-
tor attached. Does not include output loading.

Battery Type. . e

.[One Class 8020 Type SMM-
115 Battery (TADIRAN
#TL-2150 3.4V Lithium Bat-
tery Size 2 AA or equiva-
lent)

Battery Life - no load (instal-
led in PC with PC power on)3 vears minimum at 60°C

Battery Life after “BAT-

Hluminates ..............

TERY LOW” LED Indicator

. weeks mifiimum_

Cessor RAM Memory -
Support Time) ...........

.}l year
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3.0 MODEL 100 PROGRAMMABLE CONTROLLER HARDWARE

3.1 Products Available

3.1.1 SY/MAX MODEL 100 PROGRAMMABLE
CONTROLLERS AVAILABLE

Four versions of the Model 100 PC are offered to fit the
needs of a particular application. The 1/O are a permanent
- part of the controller. The 1/O mix (12 Inputs/8 Outputs,
24 Inputs/16 Outputs) is fixed. All /O operate at 120
VAC (See Sections 2.3.1 and 2.3.2).

DESCRIPTION
Memory CLASS TYPE
MODEL 420 Words RAM ., ......... 20 (12 Inputs, 8 Outputs) 8020 SCP-111
100 PC 420 Words RAM.......... 40 (24 Inputs, 16 Qutputs) * 8020 SCP-121
420 Words UV PROM. ..... 20 (12 Inputs, 8 Outputs) - 8020 SCP-112
420 Words UV PROM. ..... 40 (24 Inputs, 16 Qutputs) 8020 SCP-122

Figure 3.1 - Model 100 PC Types Available

3.1.2 SY/MAX MODEL 100 ACCESSORIES

Spare Model 100 Memory Modules are available to hold
spare programs. This allows easy program change when dif-
ferent operating sequences are required. The memory
modules include a battery so that the RAM Memory re-
mains powered even when the module is removed from
the PC. NOTE: The battery is also used to retain storage
register data and latch relay status and is therefore also
included in the UV PROM Memory Module.

Remove incoming AC power from the Model 100 PC before
removing or inserting either memory module.

The Model 100 PC is provided with labeling for vertical
mounting. When mounted horizontally, a Horizontal
Label Set is required. The Model 100 PC can be mounted
vertically or horizontally using the mounting plates includ-
ed with the controller. In applications requiring minimum
mounting depth, the Model 100 PC can be mounted on its
side. Order the Low Profile Mounting Brackets.

1 symad

MEMORY
MODULE

Figure 3.2 - Model 100 Memory Module
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Figure 3.3 - Model 100 Low Profile Mounting Brackets
DESCRIPTION CLASS TYPE

Spare Memory Module .............. RAM ittt iisaanans 8020 SMM-100

UVPROM .. .vevieirinieeneeinanenns 8020 SMM-110
Replacement Battery.........ooviuesn 8020 SMM-115
Low Profile Mounting Bracket Set .... 8020 SMB-120
Horizontal Label Set ........0c00vu.n. 8020 SMB-130

3.2 Processor Section
3.2.1 MEMORY

The memory for storing the ladder diagram control pro-
gram is contained in the removable memory module. It
has a capacity of 420 twenty-four bit words. There are two
types of memory available based on the user’s needs.

RAM {Random Access Memory)

This memory is widely used for programmable controllers,
Volatile memories, such as RAM, utilize a battery to main-
tain the ladder diagram program upon power loss. The bat-
tery is contained in the memory module. For information
on battery replacement see Section 7.0.

UV PROM {(UNraviolet Erasable Programmable Read
Only Memory)

This memory is non-volatile (does not require power to
maintain program information). It is programmed by the
same programming equipment used for RAM memory,
but requires an ultraviolet light source to erase the pro-
gram. NOTE: The battery included in the UV PROM
mernory module is required to retain storage register data
and latch relay status (both stored on a RAM memory
also located on this module) during power loss situations.

3.2.2 KEYSWITCH

The key-operated selector switch allows the processor to
be locked into any one of three operating modes for securi-
ty purposes. The key may be removed in any position.

In this mode the processor operates and all external out-
puts are under control of the ladder diagram program.

Halt

In this mode the processor is not operating on the stored
program. All external outputs are turned off.

Disable Outputs

In this mode the processor operates on the ladder diagram
program, but all external outputs are held off. Internal out-
puts and storage registers (counters, timers, etc.) are up-
dated according to the program. Output LED indicators
operate per the control program. This mode allows the con-
trol program to be tested without energizing any external
outputs, thus minimizing the possibility of machine or pro-
cess damage should the program be incorrect.
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3.2.3 INDICATING LIGHTS

Figure 3.6 - Model 100 Indicating Lights

Run (Green)

ON—A green LED illuminates when the PC is scanning
memory and the system is operating correctly (PC key-
switch in the RUN position).

OFF—The LED is off if the PC halts due to the key selec-
tor switch being placed in the HALT position, or if the PC
is instructed to halt via the programming equipment or
program operation - See Appendix F - Control Registers.
The LED will also be off if the PC halts due to system
malfunction.

FLASHING—~The RUN LED flashes if the PC is in the
DISABLE OUTPUTS mode due to:

1. The key selector switch being placed in the DISABLE
QUTPUTS position.

2. The user program or programming equxpment has in-
structed the PC to run in the DISABLE OUTPUTS
mode (key selector switch must be in RUN - See Ap-
pendix F - Control Registers).

HALT (Red)

ON—If the HALT LED is on, one of the following condi-
tions has occurred:

1. The key selector switch has been placed in the HALT
position.

2. User program or programming device has instructed
the PC to halt (See Appendix F - Control Registers). In
this case, PC will remain halted until the HALT BIT is
cleared.

3. A memory error has occurred in which case the

MEMORY light will be on.

An 1/0 error has occurred.

Additionally, several diagnostic checks are made con-

tinuously within the PC to insure its proper operation.

Should a malfunction be detected within the PC, the

PC halts, all external outputs are turned off, and the

red HALT LED is illuminated. The diagnostic lights

and the PC keyswitch position can be interpreted to in-
dicate the cause of the HALT light to illuminate.

v

In the event of a PC error indication (PC keyswitch in
RUN or DISABLE OUTPUTS position and HALT light
on) the following steps should be taken:

1. Remove line power from the output devices by opening
the on/ off switch to the output devices (See Figure4.5) orby
de-cnergizing the external MCR circuit (See Figures 4.6 or
4.T). No other action should be taken before this step
is completed.

Turn the processor keyswitch to the HALT position.
Diagnose and correct the fault.

Verify correct operation of the system with the key-
switch in the DISABLE OUTPUTS position.

5. Restore power to the outputs and turn the keyswitch to
RUN.

bl el g

OFF—If the LED is off, the PC is either operating in the
RUN mode or the DISABLE OUTPUTS mode (the RUN
LED is on).

MEMORY (Red)

ON—A red LED illuminates when the processor has
detected a parity error in the user memory. This condition
can also be caused by trying to run the processor (key-
switch in RUN or DISABLE QUTPUTS) when no ladder
diagram program exists in memory. When the memory
LED is on, the HALT LED will also be on, indicating the
processor has halted due to this error condition.

OFF—User men"lory is operational.
FORCE (Red)

ON—The forcing LED indicates that one or more inputs
or outputs have been forced to the ON or OFF state. Forc-
ing overrides the actual input status or output commands
per the ladder diagram program.

OFF—When the LED is off, this indicates no 1/O’s are
being forced.

BATTERY LOW (Red)

ON-—Indicates a low battery condition has been detected by
the Model 100 programmable controller. Battery performance
characteristics are indicated in Section 2.0—Specifications.
Battery replacement directions are listed in Section 7.0.

OFF—Indicates normal battery condition.

All Lights Off

If all indicating lights are off, this indicates loss of AC
power to the PC or loss of § VDC power in the PC.

All Lights On Except RUN

If all indicating lights except RUN are on, this indicates
that the microprocessor within the Model 100 PC is not
operating.

3.2.4 PROGRAMMER PORT

There is one 9-pin RS-422 differential communication port
located on the front of the Model 100 programmable con-
troller labeled PROGRAMMER. This port is used for con-
nection to programming equipment or other peripheral
equipment.




Figure 3.7 - Model 100 Programmer Port

Programmers

Either the Class 8010 Hand-Held Programmer or the CRT
Programmer can be connected to the processor via the pro-
grammer port. Both devices provide complete monitoring,

programming and diagnostic capabilities. The Hand-Held

programmer derives its power directly from the Model 100
PC and must be within a maximum distance of six cable
feet (1.8m). The CRT programmer has its own power
supply and can be placed up to 10,000 feet (3,048m) from
the PC.

Loader/Monitor

The Class 8010 Loader/Monitor provides a simple and
inexpensive means for an operator to monitor I/O status

"and storage register (counter, timer) values. It also allows

the operator to change storage register values without
providing access to the control (ladder diagram) program.

00000

A

g

@

TO ANOTHER WODEL
100 OR 300 PC

DELUXE
MODEL 300
CPU
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Cartridge Tape Loader/Recorder

By attaching the Class 8010 Cartridge Tape Loader/Record-
er, it is possible to record the ladder diagram program
onto tape for developing a spare program source. If the
program were somehow altered or lost, it could then be
quickly reloaded without the need for manually reprogram-
ming with a CRT or Hand-Held Programmer.

Distributed Control

For small distributed control networks, a SY/MAX
Deluxe Model 300 processor can be connected to a Model
100 PC for the exchange of 1/0 status and register data. In
this configuration, the Deluxe Model 300 processor initi-
ates the communication. See Figure 3.8. NOTE: The
Model 100 PC can only respond to communications—it
cannot initiate communications.

C30543-038

coocoo
@ i

q@@

DELUXE ] %’_f
MODEL 300 £l p
cPU ¥
0 0
MODEL. 100
¢

Figure 3.8 - Multiple Processor Communication
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Communication Module

For larger distributed control networks, the Model 100 PC
can be connected to a communication module allowing in-
terfacing to other PC’s, computers, programmers, etc,
3.2.5 PROGRAMMER PORT RESTRICTED ACCESS
In certain applications the user may wish to restrict access
to the Model 100 PC by devices connected to the PRO-

GRAMMER Port. Refer to Appendix F - Control Registers
for additional information.

Register Protect

Setting the Register Protect Bit (8176-06) protects the
registers from changes by the CRT or Hand-Held Program-
mers or by the Loader/Monitor (with the following excep-~
tions: 1) CRT Programmer—when the CRT Programmer
keyswitch is in OVERRIDE; 2) Hand-Held Programmer—
when the Model 100 PC keyswitch is in HALT).

Storage Register Fencing

It is possible to protect certain blocks of storage registers
from alteration by using the fencing feature.

Registers 8173 and 8174 are used to define the block of
registers which will remain accessible. Register 8174 contains
the swarting address while 8173 contains the ending address.
All registers between and including the starting and ending ad-
dresses remain accessible or unprotected. All other registers
will be fenced (protected from alteration).

Example:

Assume the value 20 is entered into the register 8174
(start fence) and the value 30 is entered into register 8173
(End Fence). This determines the block of registers from
addresses 20 through 30 to be accessible (not fenced). In
other words, registers 1 through 19 and registers 31
through 8192 will be non-accessible (fenced). Figure 3.9
illustrates this:

8192 t

Fenced

(non-accessible)
g(l) * — Register 8173=30 (End Fence)
Accessible
(unprotected)

fg % Register 8174=20 (Start Fence)

Fence

(non-accessible)

Figure 3.9 - Storage Register Fencing Example

it should be noted that when the processor memory is
cleared, register 8173 is set to 8176 and register 8174 is set
to 1 automatically (this allows registers 1 through 8176 to
be accessible). Fencing can be set by programming rungs
into memory to preset registers 8173 and 8174. In the
above example, if it is desired to fence registers 1-19 and
31-8192 upon power up of the processor, the rungs in
Figure 3.10 should be programmed.

LET 8i74 0020

LET 8173 0030

Figure 3.10 - Rungs Used to Preset Start and End Fence
Registers

The effect of fencing on the storage registers depends
upon which device is connected to the PROGRAMMER
port and the position of the processor key switch. See
Figure 3.11.

] PROCESSOR FENCED REGISTERS
DEVICE CONNECTED TO KEYSWITCH
PROGRAMMER PORT POSITION ALTERABLE NON-ALTERABLE
Class 8010 CRT Keyswitch in HALT, RUN or
Type SPR-200 OVERIDE DISABLE OUTPUT X
201,210,211 CRT Keyswitch in
CRT MONITOR, DATA HALT, RUN or
PROGRAMMER ENTER or PROGRAM | DISABLE QUTPUT X
Class 8010
Type SPR-100 Hand-Held Programmer HALT X
or Type SLR-100, 110 RUN or DISABLE
Cartridge Tape Loader/Recorder QUTPUT X
Class 8010 HALT, RUN or
Type SLM-100 Loader/Monitor DISABLE QUTPUT X
Class 8020 Deluxe Model 300 Processor HALT, RUN or

DISABLE QUTPUT X

Communications Module * * *

*Access to fenced registers is determined by the device attached to the other end of the communications module and by the

PC keyswitch position.

Figure 3.11 - Storage Register Fencing Table
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1/0 Forcing

The FORCING capability allows the user to turn an input
or output or the bit of a register ON or OFF from the
Hand-Held or the CRT Programmer. This is accomplished
regardless of the actual state of the field device (limit
switch, etc.) or the logic rung for an output or storage
register. This capability allows a machine or process having
a faulty input to continue operation until the field device
can be repaired. It is also valuable during start-up of a ma-
chine or process to simulate the action of portions of the
program which have not been implemented yet.

The PROGRAMMER port provides access to the 1/0 data
table. Thus, the status of any /O can be obtained or the
state of any given I/O can be FORCED. Only registers 1
through 16 can be forced.

Setting the Force Inhibit Bit (8176-05) prevents the Hand-
Held and the CRT programmer {except when the CRT
programmer keyswitch is in the OVERRIDE position)
from forcing I/0. Monitoring 1/0 status is still possible.

3.2.6 PROCESSOR TECHNICAL DATA

The following provides technical detail which is not re-
quired for the typical application of a Model 100 Processor
section, This information is provided for those readers
who desire greater knowledge of the internal operation of
the system.

Memory Utilization

In general, the amount of memory required for relay cir-
cuits can be determined by simply counting the number of
contacts, coils and branches in each rung. A contact or coil
(including latches) and its address number requires one
word of memory. Spaces and connects do not require any
words. Branches require one word for each opening branch
and one word for each closing branch, Several sample cir-
cuits are shown in the following figures along with amount
of memory required.

11
BRI

0

} | I |

11 iT R
41 I
I Hi

|
Figure 3.12 - Ladder Diagram Rung with 11 Words
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Figure 3.13 - Ladder Diagram Rung with 14 Words

11 11 11 |
I a1 i 17 ]
11
11
I
[
Figure 3.14 - Ladder Diagram Rung with 11 Words
11 il 11 ll ( ) :
1 R 17 i
] 1]
] L]

|___‘

Figure 3.15 - Ladder Diagram Rung with 12 Words-
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i
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|
|
|
!
Figure 3.18 - Ladder Diagram Rung with 10 Words

Figure 3.19 lists the amount of memory required for each
instruction.

"INSTRUCTION NUMBER OF WORDS
Contact One
Coil One
Branch One
Latch or Unlatch Coil One
Transition Coil One
Master Control Relay One
Timer Six*
Counter Six*
Shift Register ‘ Six*

If Three*
Let Three*

* Does not include contacts and/or coils used outside of
the function box.

Figure 3.19 - Memory Utilization Chart

Scanning Technigue

The Model 100 Programmable Controller scans only the
portion of user memory which is utilized by the ladder
diagram program. Unprogrammed memory is not
scanned. After-the PC completes one memory scan, it
begins another scan (with a maximum worst case delay of
up to 12.5ms - 60 Hz applications or [5ms - 50 Hz
application). The ladder diagram program is stored in
memory beginning at the first word and extending for as
many words as required. No gaps exist in this program.
(The programming equipment is capable of editing the
program in any manner, including the insertion and
removal of contacts in existing rungs, inserting a new
rung between existing rungs, and deleting any rungs.)

1/O status is updated based on the AC sine wave from the
‘incoming power (50 or 60 HZ). Inputs are interrogated at
each positive peak (N positive with respect to L) of the
AC sine wave. Outputs are updated at every zero crossing
of the AC sine wave. Actual'1/O information is transmitted
between the external 1/O and an image table. Programmed
control action is based on I/O information in the image
table.
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INSTRUCTION APPROX. EXECUTION TIME
Contact 56 usec
Coil 90 usec
Latch or Unlatch Coil 90 usec
Data Transfer 155 psec
Compare 135 psec
Counter 395 usec
Timer 320 psec
Master Control relay 55 psec
Synchronous shift register 260 usec + 65 psec
per register

Figure 3.20 - Scan Rate of instructions

NOTE: Typical scan time for 420 words of relay
logic is approximately 40ms (including the delay
between scan cycle and the time to service the pro-
grammer).

Processor Start-Up Sequence

Upon application of AC power to the processor, the follow-
ing start-up sequence occurs:

1. A signal pulse to turn off external outputs is generated.

2. A self test is performed on the microprocessor to deter-
mine proper operation.

3. The 1/0 forcing memory is reset, therefore releasing all
forced I/O.

4. Input status is updated.

5. The processor then scans the user memory if the key-
switch is in the DISABLE QUTPUTS or RUN position.

~ During the first memory scan, all outputs which have

been programmed are automatically turned off except
those internal outputs which have been programmed as
latches. (All storage register data is maintained at previ-
ous states.)

6. The processor then begins another memory scan setting
outputs on or off according to the ladder program in
memory.

Processor Power-down Sequence

When AC power is removed from the system, the proces-
sor shuts down resetting all external outputs to their off
state and halting the memory scan.

The PC will ride through any power loss or “brown-out”
situation of up to approximately 16 milliseconds, with no
interruptions in operation. Beyond this length of time, it
shuts down and then restarts upon resumption of power.

Outpﬁt Reset Opei‘ation

Upon changing the PC keyswitch from any position to
either the DISABLE OUTPUTS or RUN position, the PC
follows the start-up sequence described above.

Internal Circuit and Operational Checks

The processor performs a number of internal diagnostic
checks. Among these are:

1. A continuous check made to insure that the internal
clock driving the processor logic is fully operational.

2. Bach word of memory incorporates a parity bit. The pro-
cessor checks each word for proper parity. If an error is
detected,. the processor halts operation and turns exter-
nal outputs off. (In this case, the HALT light and the
MEMORY light will illuminate.) This check prevents
the processor from operating on an erroneously altered
program. The processor will also halt and illuminate the
HALT and MEMORY LED’s if it scans a memory
which is unprogrammed.

3. At each zero crossing of the AC sine wave, the proces-
sor sets each output on or off according to the status of
the image table. It then compares the status of the
output image table with the actual status of each output
within the system. If the image table does not match
the actual output status, the processor halts operation
and turns external outputs off. The HALT light will illu-
minate.

3.3 1/0 Section

3.3.1 GENERAL

The Mode! 100 is supplied with either 20 or 40 [/O (12
inputs/8 outputs or 24 inputs/16 outputs respectively). All
1/0 are 120 VAC 50/60 Hz. For detailed I/O information,
see Section 2.0—Specifications. Outputs are not fused.
Output triacs are replaceable by removing the /O card
from the Model 100 housing and removing individual
triacs from the card by removing their heat sink screws.

All inputs share the N (Neutral) terminal and all outputs
share the L (Line) terminal both of which are used for the
incoming power to the Model 100 PC. See Figures 4.5, 4.6
and 4.7 for typical wiring information.

3.3.2 SIMPLIFIED /O SCHEMATIC
TO OTHER
INPUTS
NG
sl 3sur i

WIRING )

TERMINALS
INDICATOR 'L'g;‘r,é
(RED LED)
150K
INPUT @
INPUT CURCUIT
TO OTHER
OUTPLTS
2L
oay E1K OUTPUT
TRIAG 47 INDICATOR
3 7o RED LED)
ouTRUT 1%
WIRING
LOGIC otut ,\\ Hov TERNWALS
d D OUTRUT.

L—_- OUTPUT CIRCUIT -

Figure 3.21 - Simplified 1/0 Schematic

3.4 Power Supply Section

The power supply section of the Model 100 PC is a linear
supply with 5§ VDC output. See Section 2.0—Specifications
for incoming power requirements. The power supply is un-
dervoltage and overcurrent protected.
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4.49.1

4.0

4.1 Environment
INTRODUCTION

The SY/MAX Model 100 Programmable Controller is de-
signed to operate in an industrial environment. System
components can withstand variations in temperature,
humidity and electrical noise. Consult the factory for addi-
tional application information when using the Model 100
PC in severe environments.

4.1.2 ELECTRICAL NOISE IMMUNITY

Resistance to electrical noise is built into all Square D pro-
grammable controllers. The power supply section is protect-
ed against overcurrent conditions. The 1/0 section includes
transient noise suppression to reject voltage and current
spikes. The Model 100 PC has shielding to protect the
logic circuitry from noise. All components are designed for
resistance to radio frequency interference (RFI).

To enhance system noise immunity, care should be taken
in the touting of power wires (see Section 4.3.4) and in
connecting the incoming service (see Section 4.4.3). In ap-
plications where inductive loads are wired in parallel with
inputs or when outputs are wired in series or parallel with
hard contact switches used to control inductive loads, addi-
tional transient noise suppression should be provided. See
Section 4.4.3 for proper suppressor selection and wiring.

4.1.3 TEMPERATURE

SY/MAX Programmable Controller components are rated
for an operating temperature range of 0 to 60°C (32 to
140°F). Storage temperature rating is -40 to 80°C (-40 to
176°F). The operating range applies to ambient tempera-
tures around the PC devices (inside the enclosure). If con-
ditions produce temperature ‘“‘hot spots™ inside the enclo-
sure that are higher than the stated range, a fan or other
means should be installed to circulate the air and equalize
the temperature. See Figure 4.1 for temperature rating ex-
ceptions,
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INSTALLATION

4.1.4 HUMIDITY

A humidity range of 0 to 95% non-condensing is allowed
for SY/MAX PC devices (see Figure 4.1 for humidity
rating exceptions). Should condensation be a possibility, a
thermostatically controlled heater may be installed in the
enclosure.

4.2 Layout

4.2.4 HODEL 100 PROGRAMMABLE CONTROLLER

The Model 100 PC can be mounted vertically, horizontally,
or on its side. Situate the PC so that a minimum of four
inch (10 cm) clearance is maintained on all sides. Appropri-
ate spacing should be provided for a wiring duct for power
and 1/0 wiring.

A medium height location in the PC enclosure is prefer-
able for the Mode! 100 PC. This permits easy wiring of
terminals and better viewing of indicator lights. However,
if temperatures in the enclosure are expected to approach
the operating limit of 60°C (140°F), the Model 100 PC
should occupy a lower and therefore cooler position. The
PC must be located at a position in the enclosure that
allows unobstructed insertion and removal of the memory
module. See Section 4.3 for mounting information.

4.2.2 AC INCOMINRG LINE EQUIPMENT
The preferred location for incoming line devices such as
constant voltage transformers and surge suppressors (see
Section 4.4.3) is above the PC or near the top of the enclo-
sure. This assumes that the incoming power enters at the
top of the cabinet. The object is to keep incoming power
wire runs as short as possible to minimize the chance of
transmitting electrical noise from incoming line devices to
the programmable controller components.

HUMIDITY
OPERATING STORAGE NON-
CLASS TYPE DESCRIPTION TEMPERATURE TEMPERATURE CONDENSING
8010 SPR-200, 201, 01to 50°C -20 to 65°C
210, 211 CRT Programmer (32 to 122°F) (-4 to 150°F) 10 to 80%
8010 SPR-100 Hand-Held Programmer | 0to 50°C -40 to 80°C
(32 10 122°F) (-40 to 176°F) 0to 95%
8010 SLM-100 Loader/Monitor 0 to 60°C -40 to 80°C
(32 to 140°F) (-40 to 176°F) 0to 95%
8010 SLR-100, Cartridge Tape 0to 40°C -20 to 80°C
110 Loader/Recorder {32 to 104°F) (-4 10 176°F) 20 to 80%
w/o tape*

*with tape, storage temperature is 0 to 50°C (32 to 122°F).

Figure 4.1 - Temperature And Humidity Rating Exceptions
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4.2.3 ELECTRO-MECHANICAL OUTPUT DEVICES
Magnetic starters, contactors, relays, etc., should be located
above or to either side of the PC and have a six inch (15
cm) minimum separaiion from the PC. When any of these
devices are mounted above the PC, barriers should be in-
stalled to caich falling debris.

4.2.4 COMPONENT SPACING

Recommended spacings between the PC and between
components and the sides of the enclosure are indicated in

- Figure 4.2. Remember that a six inch (15 cm) clearance is
required betweean PC components and any electro-
mechanical or incoming line device. Clearances are deter-
mined by the space necessary to attach electrical plugs,
route cables and wires, meet ventilation requirements for
heat dissipation, prevent electrical noise transmission, and
provide hand and tool access for maintenance. Allow ap-
propriate space along side the PC for the installation of a
wire duct.

I
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Figure 4.2 - Model 100 Mounting Clearance.

4.3 ‘ Mounting

4.3.1 MODEL 100 PROGRAMMABLE CONTROLLER

The Model 100 PC may be either rack, panel, or flush
mounted. It can be mounted vertically, horizontally, or on
its side. When mounting the PC horizontally, a Class 8020
Type SMB-130 Horizontal Label Set is required. When
mounting the PC on its side, the end plate used for vertical
or horizontal mounting must be replaced with Class 8020
Type SMB-120 Low Profile Mounting Brackets. When
flush mounting the PC, the end plate used for vertical or
horizontal mounting can be reversed so the mounting
holes are flush with the front of the PC.

Figure 4.3 - Model 100 Mounted Vertically

The PC should be mounted using four 10-24 UNC screws.
The PC mounting plate must be tied to a “true-earth”
ground either by directly mounting the PC to a grounded
back panel using ‘‘star” washers to insure a good electrical
connection, or by running a braided grounding strap from
the PC mounting plate to the earth ground.

If it is necessary to mount electro-mechanical devices
above the PC, a barrier between these devices and the PC

must be incorporated to prevent debris from falling onto
the PC.

4.3.2 LOADER/MONITOR MOUNTING

A Type SLM-100 Loader/Monitor may be used with the
Model 100 PC. It can be either hand-held or cabinet
mounted. For mounting, the Loader/Monitor is designed
to fit flush in a cabinet door with two #8-32 mounting
screws pretapped. The 10 ft. (3m) length of the Loader/
Monitor cable must be considered when positioning the
Loader/Monitor to ensure that it can be plugged into the
processor. Loader/Monitor dimensions and panel cut-out
dimensions are given in Section 5.0.

4.3.3 ENCLOSURE CONSIDERATIONS

Enclosure Type and Access

The typical PC cabinet is a NEMA Type 12 enclosure.
Enclosure size depends on user requirements.

Two access arrangements are possible: front-of-board and
back-to-back. Front-of-board is frequently used where the
enclosure will be positioned against a wall or other obstruc-
tion. It allows the shallowest possible enclosure to be used.
Most controllers are laid out with front-of-board access.

Back-to-back arrangement allows access from both the
front and the rear. It requires a deeper enclosure. Usually,
the PC is mounted on one side of the mounting panel
while the opposite side accommodates items such as
relays, starters, power supplies, incoming line devices, and
redundant I/O terminals.



Incoming Conduit

Conduits generally enter the enclosure’ from above or
below. Wires from the conduit are then routed either to
redundant 170 terminals (see below) or directly to the 1/0
terminals. For information on wire routing, see Section
4.3.4.

Redundant 1/O Terminals

Although not necessary, additional or redundant I/O termi-
nals may be desired in the enclosure. These are mounted
directly adjacent to conduit entry areas and receive the
wires from the conduit. Wires from the redundant termi-
nals to the I/O terminals on the PC are installed to com-
plete the run from conduit to the PC.

Windows

Some applications require the viewing of PC and 1/0 in-
dicating lights through windows in the enclosure doors. A
NEMA 12 gasketed plexiglass window may be used.

Accessories for Enclosure

The accessories most frequently found in PC enclosures
are interior lighting (either incandescent or fluorescent)
with suitable light switches, and a network of convenience
AC power outlets for peripheral devices. Spare convenience
outlets are also useful for electric tools (drill, soldering
iron, etc.).

4.3.4 WIRE ROUTING

Provisions must be made for wire routing inside the enclo-
sure. Wires should be run in wire duct or should be
bundled and tied.

Power Wire [solation

All AC and DC power wires for incoming line equipment,
power supplies, and electromechanical output devices
should be kept isolated from: 1) SY/MAX power cables,
2) DC signal wiring, and 3) programmer or peripheral
communication cable. Power wires should not be run in
the same wire duct nor be bundled together for parallel
runs with these other wires. Right angle cross-overs can be
used. Segregation of power wires minimizes the chance of
electrical noise pick-up.
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4.4 Connections
4.4.1 1/0 TERMINAL WIRING

Input and cutput field devices are wired to the terminal
blocks located on -the front of the Model 100 PC. Typical
wiring diagrams are shown' in Figures 4.5, 4.6, and 4.7.
Note that all /0 share the incoming power terminals as
cOmmons.

4.4.2 1/O TERMINAL IDENTIFICATION

Model 100 1/O addressing and terminal identification is
shown in Figure 4.4. A user marking area is supplied
directly above each address indication. See Appendix A
for additional addressing information.

MODEL 100 MODEL 100
SCP ~ 1l 5CP - 121
— 1
o | O
INPUTS 0003 -01 THRY
000312

OUTPUTS 0002-03 THRU
0002-16

OO T BB |

L

S

¥R

OUTPUTS  0002-~01  THRU
0002 ~08

OUTPUTS © 0O02-01 THRU
0002-08

INPUTS 00Ol -0l THRU
0001 —i2

INPUTS  000I- 01  THRU
000!~ 12

i

Figure 4.4 - Model 100 1/0 Addressing Configuration

4.4.3 POWER CONNECTIONS
Incoming Line

Incoming power is wired directly to the L, N, GND termi-
nals on the front of the Model 100 PC. The terminals will
accept one #12 or two #14 stranded or solid wires. Ring
lugged wires may be used. A properly sized main discon-
nect switch should be used in the power circuit feeding the
PC as a means to remove power. An on/off switch should
be wired in the circuit feeding power to the field output
devices. This will enable the removal of output power
while leaving the PC and input devices operational for
troubleshooting purposes. See Figure 4.5. Wire the power
supply according to applicable electrical codes.
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Figure 4.5 - Typical Wiring

An optional Master Control Relay circuit may be added to
the incoming power circuit in lieu of the output on/off
switch. The MCR circuit provides protection by removing
power to the outputs whenever a2 system power loss
occurs. To supply power to the outputs after system power
is regained, the start button must be depressed manually.
Note: The processor would come back on-line automatical-
ly after resumption of power. See Figure 4.6.

INCOMING POWER
A

— a

1 MAIN DISCONNECT SWITCH l

FUSE || Fuse

OPTIONAL
CONSTANT  VOLTAGE
TRANSFORMER

e emeed

sTOP START

& MCR
[_—_q“___]c
» MCR » OPTIONAL
MCR CIRCUTT
L &
MODEL 100 PG —
WIRING TERMINALS vl o
ND O]
GND 1 SMCR T2
.
 2-08 | @ f\ﬁ\
2-07| @— At
2-06| @ 4/\/,
e 2~05 [~ J\ ey
ourpuTsw 204] © 40
2-03] & O
INPUT 2-02| & —
DEVICES
' 2-01| & O
—C +—® |- ] N ——
OUTPUT
A -0 |- DEVICES
e O - =10
1
—0 © -2 |=-09
O
3 o -2 | 1-08
Jo
0 o 2 |1-07
PC
b © |1-08 | [ weur
- o o |1-o05
e o 1-04
. .
o - i-03
o
p —® |1~02
i
0 O D 1- 0l

/

Figure 4.6 - Typical Wiring - With MCR

The Master Control Relay circuit may be expanded by plac-
ing a programmable controller output (which is program-
med to always be closed whenever the processor is run-
ning) in series with the MCR holding circuit interlock.
This version of the MCR circuit provides additional protec-
tion in that whenever the processor is halted (for whatever
reason: i.e., intentionally halting the processor, the system
power loss, device failure, etc.), the MCR coil is dropped
out causing power to be removed from the output devices.
When the processor is restarted, the start button must be
manually depressed .to reapply power to the output
devices. See Figure 4.7.
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Figure 4.7 - Typical Wiring - With Expanded MCR

Constant Yoltage Transformer

If line voltage fluctuations occur that are greater than the
power supply’s input voltage range (see Section 2.0 - Speci-
fication) with a duration greater than the given power loss
ride-through time, then a properly sized SOLA* Type CVS
(Constant Voltage Transformer) or equivalent is recom-
mended. When connected to the incoming service, the
constant voltage transformer (CVT) will stabilize the volt-
age to the PC. See Figures 4.5, 4.6, and 4.7.

*SOLA is a registered trademark of SOLA BASIC INDUS-
TRIES; Elk Grove Viliage, IL (USA).
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Surge Suppression - Incoming Power

In addition to the voltage variations mentioned above,
high frequency power line transients may be caused by
lightning strikes or switching large loads. Because of the
high frequency, constant voltage transformers may not be
adequate to protect electronic equipment such as pro-
grammable controllers from these transients. Therefore, it
is desirable to also protect the equipment from shutdown
and possible permanent damage by adding transient sup-
pressors to the lines supplying the electronic equipment.

Surge Suppresion - 1/0O

In those applications in which an inductive load such as a
motor starter or solenoid is wired in parallel with a Model
100 input or when the Model 100 output is wired in series
or in paralle! with hard contact switches to control an in-
ductive load, additional transient noise suppression should
be provided. Figures 4.8, 4.9,-and 4.10 show different
wiring configurations. In each case, the suppressor should
be installed close to the inductive load.

A typical supressor for 120 VAC operation consists of 0.5
mid, 400 volt capacitor and a 220 ohm, 1/2 watt resistor in
series. Recommended Square D suppressors for different
120 VAC applications are listed in Figure 4.11.

L N

MODEL 100 PC =
WIRING TERMINALS

Oy O S | 1-04
A, 0 Q |1-03
i
-0 © ® {1-02
et
o o < | 1-0l
INDUCTIVE
LOAD
!
| S
SURGE
SUPPRESSOR

Figure 4.8 - Surge Suppression for Input
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MODEL 100 PC
WIRING TERMINALS

2-08| & A(:)
2-07 | @ */\/
2-06| © 4Y;
SWITCH
P
2-05 | ©&—f——o0 p
L INDUCTIVE

LOAD

SURGE
SUPPRESSOR

Figure 4.8 - Surge Suppression for Output-Switch
in Series with Output (After Output).

L N
L] &
Ki &
GND @j~
MODEL 100 PC = |‘5W'T°H
WIRING TERMENALS T
2-08| © O
2-07 N/
2-06| O N
- VR
2-05| © @
INDUCTIVE
LOAD
i
_J
SURGE
SUPPRESSOR

Figure 4.10 - Surge Suppression for Qutput-Switch.
in Paralle! with Qutput

SQUARED

TYPE PART NUMBER

APPLICATION

Bathtub - Solder
| Terminals
Integrated RC
Package - Solder
Terminals

26126-13502 General Purpose

26136-13500 General Purpose

Channel Mounting Class 9080 Size 00-2 Starter
Pressure Wire Type GT-6 (Square D
Connector Class 8536)
Channel Mounting Class 9080 Size 3-5 Starter
Pressure Wire Type GU-6 (Square D
Connector Class 8536)

Figure 4.11 - Recommended Surge Suppressors

4.4.4 PERIPHERAL DEVICE CONNECTION

CRT Programmer

SY/MAX CRT Programmers communicate with the PC

over a Class 8010 Type CC-100 (10 ft.-3m) or Type
CC-101 (30 Ft.-9.1m) differential cable. One end of the
cable connects to the PROCESSOR port on the back of
the CRT programmer. The other end of the cable connects
to the PROGRAMMER port on the front of the PC. Use
the slide clips on the cable connectors to secure the cable
to the programmer and processor.

A Class 8010 Type CCK-102 Cable Kit is available for the
user to assemble his own cable to the custom length re-
quired (10,000 ft - 3,048m maximum). The kit includes all
connection hardware required. The required cable (Beldon
#8723 or equivalent) is supplied by the user. Refer to the
CRT Programmer Instruction Bulletin for pin-out informa-
tion.

The CRT communication cable should nor be routed in
the same conduit or wire duct with power wires (right
angle cross-overs are permitted).

The CRT programmer must be connected to an appropriate
grounded power outlet. The Class 8010 Type SPR-200
CRT Programmer operates on 120 VAC 50/60 Hz. The
Type SPR-210 CRT Programmer operates on 240 VAC
50/60 Hz. A label on the back of the CRT next to the
power cord indicates which voltage level is required.

IMPORTANT: Remove power from the CRT pro-
grammer before making or breaking the cable con-
nection between the CRT programmer and the PC.
The possibility exists for a potential difference
between the ground of the programmer and the
ground of the processor (e.g., when separated by a
great distance) which could, in some instances,
cause component failure when connected or discon-
nected under power.

A VIDEO OUT port on the back of the CRT programmer
allows a video monitor to be connected to the system.
Anything displayed on the CRT program screen will also
be displayed on the monitor. The cable connected to the
VIDEO OUT port must be a Type RC-59, 75 OHM coaxial
cable with a BNC female connector.
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Hand-Held Programmer

The Class 8010 Type SPR-100 Hand-Held Programmer has
a 6 foot (1.8m) communication cable which plugs into the
PROGRAMMER port on the front of the processor. No
additional cable or power connections are required.

Loader/Monitor

The Class 8010 Type SLM-100 Loader/Monitor has a 10
foot (3m) communication cable which plugs into the
PROGRAMMER port on the front of the processor. No
additional cable or power connections are required.

Cartridge Tape Loader/Recorder

The Class 8010 Type SLR-100 and Type SLR-110 Cartridge
Tape Loader/Recorders permit the recording of programs
and register data from the PC or the loading of such infor-
mation into the PC. The Loader/Recorder may be connect-
ed directly to the PC (manual mode) or it can operate
through a CRT programmer (automatic mode).

To connect the Loader/Recorder directly to the PC, a
Class 8010 Type CC-100 (10 ft-3m) or a CC-101 (30
ft.-9.1m) differential cable is plugged into the
DIFFERENTIAL port on the Loader/Recorder and the
PROGRAMMER port on the PC. For a longer length
cable (in lieu of the Type CC-100 or CC-101 Cable), a
custom cable (up to 10,000 ft. or 3,048m) can be made.
See Section 4.4.4. - CRT Programmer. )

30598-101-01 Page 21

To operate the Loader/Recorder through the CRT pro-
grammer, a Class 8010 Type CC-110 (10 ft.-3m) RS-232C
cable must be connected to the CASSETTE/PRINTER
port on the back of the CRT, and to the RS-232C port on
the Loader/Recorder.

The Type SLR-100 Tape Loader/Recorder operates on 120
VAC 50/60 Hz. The Type SLR-110 requires 240 VAC
50/60 Hz.

IMPORTANT: Remove power from the Loader/
Recorder before making or breaking the cable con-
nection between the Loader/Recorder and the PC.
The possibility exists for a potential difference
between the ground of the Loader/Recorder and the
ground of the PC (e.g., when separated by a great
distance) which could, in some instances, cause
component failure when connected or disconnected
under power.

4.4.5 CABLES

Figure 4.12 is a listing of cables used with the Model 100 PC.

CLASS | TYPE DESCRIPTION LENGTH WHERE USED
8010 CC-100 9 pin Differential 10 ft 3m) CRT Programmer to Processor, Cartridge Tape
' Loader/Recorder to Processor, Processor to Processor
8010 CC-101 9 pin Differential 30 ft(9.1m) Same as CC-100
8010 CC-110 25 Pin RS-232C 10 ft 3m) Cartridge Tape [oader/Recorder to CRT Programmer

Figure 4,12 - Cable Listing
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5.0 OTHER SY/MAX PRODUCT DIMENSIONS
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Figure 5.1 - Type SPR-200/210 CRT Programmer
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Figure 5.2 - Type SPR-100 Hand-Heid.Programmer
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Figure 5.8 - Type SLM-100 Loader/Monitor

Figure 5.4 - Type SLR-100/110 Cartridge Tape Loader/Recorder
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6.0 START-UP CHECKLIST

6.1 Preliminary Checks

6.1.1 MACHINE AND ENVIRONMENT

Prior to initial system start-up, inspect the machinery
and/or process being controlled. All such equipment
should be in its start-up position, properly lubricated and
_ maintained, and ready to run safely.

6.1.2 PROGRAMMABLE CONTROLLER

Upon completion of the above, prior to system start-up, a
visual inspection of the PC programming and peripheral
equipment is necessary to determine the following:

1. That all necessary components are present and installed
in accordance with this and other applicable Instruction
Bulletins.

9. That all necessary electrical connections, including
ground connections are properly made with wires and
cables routed in accordance with this Instruction Bulle-
tin. This includes all cables being fully inserted in their
sockets. Close inspection of plugs and sockets is recom-
mended; all pins must be straight, not bent or pulied
out.

CAUTION: When connecting or removing data
.cables, one or both devices should be powered down
as damage may result if both devices have power ap-
plied to them.

3. Properly sized fuses should be installed in all fuse loca-
tions.

4. Spare parts and fuses should be on hand to back-up the
controller for sustained operation.

5. Keyswitch security keys for processor, CRT programmer,
and loader/monitor should be available for start-up.

6. Back-up battery (see Section 2.0 - Specifications)
should be placed in the memory module.

6.2 Power-up

1. Before applying power to the programmable controller,
turn the PC keyswitch to the HALT position. Also
make certain that the input devices that activate the
machinery being controlled are in the off state.

2. Apply power to the PC. The HALT light should jllumi-
nate.

6.3 Initially Programming RAM Memory

1. Using the Hand-Held or CRT Programmer, clear all
data in memory.

2. Enter a test program rung consisting of a single input in
series with an output coil. Insure that the output address
chosen is one that can safely be energized during step 3
below.

3. Turn the PC keyswitch to RUN, then turn the pro-
grammed input on. The programmed output should
come on, verifying that the system is operational. If
this does not occur check all system annunciator lights
and/or refer to Section 6.6.

4. Turn the PC keyswitch to HALT, clear the test program

from the memory and proceed to program the system
or load a program tape.

6.4 Programming UV PROM Memory

1. Before programming the PC, make certain the memory
is clear by removing the UV PROM chip(s) and expos-
ing them to ultra-violet light. (See Appendix B).

7. Reinsert the memory chip(s) into the memory module.
Reinstall the memory module into the PC.

3. Proceed to program the PC with the Hand-Held or
CRT Programmer or by loading a program tape.

6.5 General Start-Up Sequence

1. PC keyswitch in HALT position (all controller power
off).

[

. All programming and peripheral device power switches
in off position.

3. Apply power to the PC, programming and peripheral
devices.

S

. Verify from input lights that all inputs are in a start-up
state.

5, Use programmer to verify that PC contains correct con-
trol program. Load correct program if necessary.

6. Check storage registers for correct start-up daia. Enter
correct data, if necessary.

7. Turn PC keyswitch to DISABLE OUTPUTS. (Memory
scan of control program will begin.) Verify operation of
program by observing output lights.

8. Close on/off switch or energize master control relay so
that power is supplied to the output devices (see Figures
4.5, 4.6, and 4.7).

9. Turn PC keyswitch to RUN. Certain outputs may start,
depending on program.

10.Sequentially operate appropriate input devices to cause
machine or process to function.

6.6 Troubleshooting

If the system does not start or run properly, an attempt
should be made to determine the source of the problem.
Test for faulty field 1/O devices (pushbuttons, limit
switches, motor starters, etc.), faulty control program and
faulty programmable controller hardware, in that order.
Diagnostic lights on the PC are useful for isolating mal-
functions.
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In the event of faulty PC 1/O operation, immediately
remove power from the output devices to reduce potential
hazard. The recommended sequence of events is:

1. Remove power from all outputs by opening the on/off
switch used to remove power to the output devices
(see Figure 4.5) or by de-energizing the external MCR
circuit (see Figures 4.6 and 4.7). Do not attempt to ser-
vice the system in any way without taking this precau-
tion. '

2. Turn the PC keyswitch to the HALT position.
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3. Debug the system and correct the fault (the application
~ of power to the PC may' be necessary for fault determi-
nation).

4, Return the PC keyswitch to the DISABLE OUTPUTS
position with no power applied to the outputs,

5. Check the operation of the system using the [/O LED
indicators.

6. If operation is satisfactory, return power to the outputs
and return the PC keyswitch to the RUN position.

7.0 BATTERY MAINTENANCE

A Dbattery is included in both the RAM and the UV
PROM memory modules to support the following in the
event of power loss to the Model 100 PC:

1. Program information (if RAM Memory Module used).
2. Latch relay status.
3. Storage Register data.

The battery should be replaced upon detection of the red
BATTERY LOW LED indication on the front of the PC
or after its rated life - which ever occurs first. Battery per-
formance characteristics and type are indicated in Section
2.0 - Specifications. Use the following procedure to replace
the battery:

1. Have a fresh battery available.

2. Turn the PC keyswitch to HALT and remove power
from the PC.

3. Remove the Memory Module from the PC.

4, Install the new battery using the spare terminals.

5. Remove the old battery.

6. Reinsert the memory module in the PC.

7. Follow the Power-up and General Start-up Sequence in

Sections 6.2 and 6.3.

APPENDIX A - ADDRESSING FORMAT -

A.1 Register Usage

Fach Model 100 PC contains a number of “registers™.

These registers can be used as follows:

1. To represent the on-or off status of the inputs and out-
puts which are connected to the PC (external 1/O).

2. To represent control relay equivalents (internal out-
puts).

3. As a location to store a number (storage register).

When used to indicate the status of 1/0’s connected to the
PC, each register can represent the on or off status of up
to 16 inputs or outputs., When used to represent control
relay equivalents each register can contain 16 such relay
outputs. When used as a storage register, each register
may contain a 4 digit positive decimal number from 0 to
9,999. These storage registers can be used to represent
timers or counters. They can also be used for shift regis-
ters, and compare functions.

Figure A.1 lists the number of registers each model proces-
sor contains and their use.

MODEL 100 PROCESSOR NO. OF REGISTER ASSIGNMENTS
CLASS TYPE REGISTERS REGISTER NO. REGISTER USE
8020 SCP-111 1 External Inputs (12)
2 External Qutputs (8)
8020 SCP-112 44 3-6 Recommended to be used as Internal Relays
7-44 Recommended to be used as Storage Registers
8020 SCP-121 1 External Inputs (12)
. 2 External Outputs (16)
3 External Inputs (12)
8020 SCP-122 44 4-6 Recommended to be used as Internal Relays
7-44 Recommended to be used as Storage Registers

Figure A.1 - Model 100 Register Assignments
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A.2 Addressing Configuration

All input and output devices connected to the Model 100
PC are assigned input and output address numbers. These
address numbers allow the user to reference the 1/0 in the
control program. An I/Q address number consists of six
digits, the first four of which indicate the /O group and
the last two indicate the /O within the group. Each /O
group corresponds to a register number (See Figure A.1)
and as mentioned before, has the capability of representing
up to 16 /O points.

Figure A.2 shows both a Model 100-20 1/0 and a 40 I/O
configuration programmable controller and illustrates the
addressing scheme. Notice that because of hardware con-
figuration, some address groups contain 8 or 12 1/0 rather
than 16. When less than 16 I/O are used in an address
group, the balance may be used as internal relay equiva-
lents. When displayed on the CRT screen of the CRT pro-
grammer, an “I” precedes an input address and an “0”
precedes an output address. Register 3 of the 20 1/O PC
may be used as internal relay equivalents.

WODEL 100 MODEL 100
=P ScP - 2L
= —
C O
INPUTS 00Q3-01 THRU
_ 0003~ 12
b b OUTPUTS  0002-05 THRU
o I o 0002~ 16
o L ©
©; [
§= w o
5
- OUTPUTS - 0002-01 THRU OUTPUTS  0002-01  THRU
- 0002-08 0002 -08
= INPUTS  0ODI~01 THRU INPUTS ~ 00OI- Ol THRU
E_. - . 00Tl ~12 0001- 1
05 i

Figure A.2 - Mode! 100 Addressing Configuration

Like the external /O addresess, the registers used to rep-
resent internal relay equivalents are made up ‘of six digits,
the first four representing the address group; and the last
two indicate one of the 16 possible relays within the
group. When displayed on the CRT screen of the CRT pro-
grammer, an “R” precedes the address number to-indicate
usage as a relay equivalent. The exceptions to this are: 1)
addresses 01-12 to 01-16, 2) addresses 02-09 to 02-16 for
the 20 [/O PC, and 3) addresses 03-12 to 3-16 for the 40
1/0 PC are displayed with an “N”.

When a processor register is used for number storage, it is
referred to as a storage register. The storage registers are
used for timers, counters, number comparisons, and shift
registers, The address of a storage register consists of four
digits and refers to a specific processor register. Storage
registers are preceded by an “S” when displayed on the
CRT screen of the CRT programmer.

APPENDIX B - UV PROM VERSION PROGRAMMABLE CONTROLLER

B.1 General

Figure B.1 - UV PROM Memory Module

Some applications require a non-volatile memory for semi-
permanent program storage and additional security to pre-
vent unauthorized program changes. For this reason, the
Model 100 PC is availzble with a UV PROM memory. UV
PROM is a non-volauie memory (i.e. no battery required)
which will retain its program information indefinitely.
Once programmed with the Inhibit Rung (see Figure B.3) by the
CRT or Hand-Held Programmer, the only way to change the
ladder diagram is to erase the entire program by exposing the
memory chips to intense nltra-violet light. The memory can
then be reprogrammed as long as the security jumper is in place
(see Figure B.2). This feature allows the user to program the

memory and then, by removing the security jumper and .

programming the Inhibit Rung as the last rung in memory, can
insure that the program cannot be altered. Although the entire
program could be erased, no new program-could be entered
unless the jumper is in place. These features provide additional
security against unauthorized changes to safety circuits and
other critical programs.



Figure B.2 - UV PROM Security Jumper

B.2 Programming

First, insert the Security Jumper in the UV PROM Memory
Module as shown in Figure B.2.

The procedure for programming the UV PROM version PC s
the same as for programming the RAM version PC. (Refer to
the Programmer Instruction Bulletin for further information).
Once the ladder diagram program has been entered, the circuit
in Figure B.3 must be entered as the last rung of the program.

| |
| ~ ]

8176-16
Figure B.3 - Inhibit Rung

This rung prevents the programming equipment from entering
additional rungs. Without this rung, the Model 100 PC will
not operate.

Once programming is complete, the security jumper can be
removed from the board (see Figure B.2) to prevent any future
program changes. Use of the Inhibit Rungand the removal of
the security jumper are acceptable means of preventing
additional programming of the UV PROM memory.

NOTE: Rungs programmed-after these security measures have
been instituted will appear to be loaded by the programmers—
the rungs will not in fact be loaded into processor memory.

B.3 Handling

The memory chip(s) can be accessed by removing the UV
PROM Memory Module from the PC. (NOTE: Power
must be removed from the PC before removing or insert-
ing the memory module). Figure B.4 illustrates proper uv
PROM chip installation/removal.

EPROM INSTALLATION
NOTCH
nnnnonoQoonnn j
P-Ll’-%H IR o Pl{%H
LOCK \& PROM Z JRELEASE
E | A0 B 5 U N R I S 0 9 |
W

Figure B.4 - UV PROM Chip Installation/Removal Diagram
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The PROM chip(s) fit into a 28 pin ZIF (Zero Insertion
Force) socket. To remove a chip for erasure or replace-
ment, the following procedure should be followed.

B.4 Removal

1. Remove system power by opening the disconnect
switch to the PC.

2. Remove the UV PROM Memory Module from the PC
and place on a flat surface with the PROM facing up.

3, Push the ON tab inward to unlock the ZIF socket.

' 4. Carefully and gently rock the PROM chip out of the

socket.

5. Remove all opaque material from the transparent
window taking care not to leave any residue of dirt or
tape adhesive.

CAUTION: Special care in handling the PROMS
must be taken so that the pins do not become bent
or dirty.

B.5 Erasing

The ladder diagram program can be erased from memory
by removing the PROM chips and exposing them to ultra-
violet light, window side up. The length of exposure time
varies with the intensity of the UV light source. A recom-
mended erasing system is the Class 8010 Type SPR-150
Lamp. Model DE-4 or equivalent lamp by:

Ultra Violet ‘Products
5100 Walnut Grove Ave.
San Gabriel, CA 91778

This system has an intensity of 5000 uW/cm?, and would
perform a complete memory erasure in approximately 50
minutes. Stronger UV light sources would result in shorter
exposure times. The user -must insure an adequate expo-
sure use of at least 15 W-SEC/CM?, The following formula
can be used to calculate exposure times of light sources
with different power ratings:

X = 15W SEC/cm?
(A u W/cm?)

X =Exposure time in seconds
A=Power rating of light source
in micro watts per square centi-
meter3

This formula can be simplified to:

Exposure time = 15 x 108
A

CAUTION: Once erased, it is recommended that the
user cover the transparent window on the PROM
with an opaque material (such as electrical tape) to
avoid undesirable alteration of memory. Remove
tape and expose window for erasure. :
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UV PROM

SPECIFICATIONS
Programming Temp....... 20° to 30° C (68 to 86°F)
Nominal Storage Temp....|-65° to 125° C (-85 to 257°F)
UV exposure dose for
EFASUTE. v o vv v v e eeenennnss 15 W SEC/cm? minimum at

253.7 nm

Minimum UV intensity
for erasure . ............. 5000 m W/cm? at 253.7 nm

Figure B.5 - UV PROM Specifications

B.6 Installation

Installation is the reverse procedure of Removal.

APPENDIX C - PROCESSOR TO PROCESSOR COMMUNICATION

A SY/MAX Model 100 PC can respond to communication
from a Model 300 Processor over a serial communication
cable plugged into its PROGRAMMER port. This arrange-
ment allows 170 status and storage register data to be trans-
ferred from one processor to the other.” ‘

7

TO ANOTHER MODEL
100 OR 300 PC

OELUXE
MODEL 300
CPU

e

@ @ @ @ o000
e e

==
i

(€]
M%E&'?XE \"
o >%° [g o]
0 0
MODEL 100
-~ PG

Figure C.1 - Processor to Processor Communication

Communications are initiated by instructions programmed
into a Deluxe Model 300 processor. For directions on how
to program communication instructions, refer to the
“Communication to External Devices” section of the CRT
Programmer Instruction Bulletin,

The Type CC-100 (10 ft.-3m) or Type CC-101 (30 ft.-
9.1m) Communication Cable may be used for processor to
processor communication, or-an equivalent cable up to
10,000 ft. (3,048m) can be made. See Section 4.4.4.

In the system shown in Figure C.1 if data were to be sent
from Processor 3 to Processor 1, the data would first have
to be transferred from Processor 3 to Processor 2 using a
READ or WRITE operation. Then, using another READ
or WRITE operation, the data would be transferred from
Processor 2 to Processor 1.

N
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Figure E-1 - Model 100 PC In Mator Control Center

This appendix contains information for mounting a Model
100 PC in a Square D Model 4 SPEED-D Motor Control
Center (MCC). NOTE: The 1/0 of the Model 100 PC
share the L-N terminals (which are used for incoming
power to the Model 100 PC) as commons. Therefore, the
/O are not isolated. For isolated /O, use the SY/MAX
Model 300 PC with Isolated I/O and Isolated Rack Assem-
blies. See Model 300 Processor Installation Bulletin
#30598-173-01.

WARNING: The possibility of electrical shock or
burn exists whenever working in or around electrical
equipment. Turn off power supplying the motor con-
trol center before proceeding.

It is recommended that the Model 100 PC be mounted
low in the Motor Control Center for a cooler ambient tem-
perature. :

7 APPENDIX D - OTHER SY/MAX COMPONENT WEIGHTS
"~
APPROXIMATE
TYPE DESCRIPTIOR WEIGHT (lblkg_)_
SPR-100  |Hand-Held Programmer {1.9/0.86
SPR-200/210} CRT Programmer 30.6/13.88
SLM-100 Loader/Monitor 3.4/1.54
SLR-100 Cartridge Tape 13.5/6.12
Loader/Recorder ’
Figure D.1 - Other SY/MAX Component Welghts
APPENDIX E - MODEL 100 PC IN MOTOR CONTROL CENTERS
" The SY/MAX Model 100 PC system with either 20 or 40
/O, should be mounted vertically in a Class 8998 Type
MT-416 unit. An MT-416 occupies 2% Space Faciors (a
nominal 30 inches) of vertical height in the MCC and
consists of:
1 Mounting panel
1 Hinged door
1 Unit support pan
1 Set of hardware (for mounting MT-416 in
) the MCC) :

1. Install the unit support pan in the MCC structure.

2. Before installing the mounting paﬁel in the MCC, drill
and tap four (4) #10-24 holes in the panel as indicated
in Figure E.2.

3. Using the mounting panel as a guide, install tinnerman
fasterners on the MCC structure to line up with the
standard panel mounting holes.

4. Install the self-retaining unit mounting screws and coni-
cal springs in the four corner mounting holes in the
panel. Then secure the panel to the MCC structure
with these screws,

5. Mount the Model 100 PC on the mounting panel as
shown in Figure E.3 with four (4) #10-24 x 1" bolts,
using “star” washers to assure good electrical ground.
NOTE: mounting bolts and “star” washers supplied by
user.

6. Install the hinged door with the remaining MT-416
mounting hardware,
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—PANEL MOUNTING HOLES
(DRILLED BY FACTORY)

—MODEL 100 CONTROLLER MOUNTING
HOLES (DRILLED AND TAPPED BY USER)
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NOTE: DRILL AND TAP HOLES BEFORE
MOUNTING PANEL IN MCC

Figure E.2 - Model 100 System Drilling Dimensions

B30583-030
O
L]
-+
)
@

—
4]

O

—USE MOUNTING HARDWARE
SUPPLIED WITH MT-416.
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Figure E.3 - Model 100 System Layout
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€ APPENDIX F - CONTROL REGISTERS

In addition to register 1 thru 44, the processor uses another
group of 192 registers for control functions. These registers
are addressed 8001 thru 8192, and many of them can be
accessed by the user. By monitoring and altering these
registers, the capabilities of the Model 100 PC are greatly
enhanced. Each register contains 32 bits of information.
The lower 16 bits are called the data field, while the upper
16 bits are called the status field.

STATUS FIELD DATA FIELD
32]31]30]29]28]27]26]25]24 23] 22] 21 [0 Tuo [us[17] 6] s ]14[13[12{11 frof o [ 8 [ 7 | 6 | 5 [4]3]2]1

Figure F.1 - Control Register Data Field vs Status Field

CONTOL REGISTER

ADDRESS DESCRIPTION
8001-8170 Registers 8001 thru 8170 are used internally by the processor and not available for use.
8171 Not used.
8172 The number in this register represents (in milliseconds) the processor scan time. (i.e., the length of]

time needed for the processor to scan the users program).
8173 End Fence These registers contain the beginning and ending addresses (as entered by user) of the block of reg-

Address isters which will be accessible (unprotected). All other registers will be protected (fenced). The
8174 Begin Fence | effect of fencing on the storage registers depends upon which device is connected to the PRO-
Address GRAMMER port and the position of the processor keyswitch. See example in Figure 3.9 and storage
register fencing table in Figure 3.11.
( ) 8175 - This register contains the last HARDWARE ERROR which occurred. If there is more than one
N error, then the most serious will be stored (i.e., the higher the error code, the more serious the

error). Additional errors called CAPABILITY ERRORS could occur. These errors are associated
with a device communicating with the controller: such as CRT, Cartridge tape unit, another control-
ler, etc. CAPABILITY ERRORS are not stored in register 8175 - instead they are sent out to the
device which generated the error. (For more information on error codes, refer to the SY/MAX
CRT Programmer or Troubleshooting Instruction Bulletins.)

[7e1sTiafis ol o s {76 s |4 31211}
81 76-1 When this bit is set. (equals one) it prevents the PC from scanning the ladder program.
The PC can be placed in the HALT mode by putting the PC keyswitch in the HALT position, or by

programming and energizing coil 8176-1 in the Ladder diagram program. Toggling the kevswitch
into and out of HALT or setting and resetting 8173-3 resets this bit.

*8176-2 When this bit is set to 1, the processor operates in the DISABLE OUTPUTS mode (unless
the PC keyswitch is in HALT) - as described in Section 3.2.2. The PC can be placed in the
DISABLE OUTPUTS mode by putting the PC keyswitch in the DISABLE OUTPUTS position, or
by programming and energizing coil 8176-2 in the Ladder diagram program. Turning the PC key-
switch to RUN and de-energizing coil 8176-2 returns the PC to RUN. )

#8141 76-3 This bit operates as a remote HALT/RUN switch. 1=Processor Halts, 0=Processor Runs.
Note: The HALT condition overrides the RUN condition (i.e., keyswitch in HALT or 8176-3=1
will halt the processor). To put the processor in RUN the keyswitch must be in RUN and 8176-3=0.
*8176-4 Not used.

*8176-5 Setting BIT five to the 1 state inhibits the forcing of any 1/0 or storage register. Only the
first 16 registers are forceable. 1=force inhibit, 0=forcing allowed. The CRT programmer (when in
the OVERRIDE mode) can force any of the first 16 registers regardliess of the status of bit 8176-5.
*84 76-6 In addition to the fencing capabilities of the PC, setting this BIT protects all registers from
being altered via the PROGRAMMER port (registers can still be altered by the CRT programmer|
when in the OVERRIDE mode and the Hand-Held Programmer when the CPU is in HALT.
1=register protect, 0=register accessible.
*8476-7—~8176-15 Not used.

8176

*8476-16 The last rung programmed in PROM version PC must have as it’s coil address
R8176-16. (See Appendix B)

8176-17 Not used,

Figure F.2 - Controt Register Usage
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CONTOL REGISTER

ADDRESS DESCRIPTION

8177-8185 Register 8177 thru 8185 are reserved for internal use by the PC.

3186 [8{7]6]s]4f3]2]1]

8186-1 The HALT/RUN status of the PC is represented by this BIT. 1=HALT, 0=RUN or DIS

ABLE QUTPUTS (HALT LED on).

8186-2. This BIT is energized when the PC is scanning-the user program but the outputs are dis-

abled. 1=DISABLE OUTPUT. 0=HALT or RUN (RUN LED flashing).

8186-3 When BIT 3 is energized, this indicates that the processor is in the RUN mode. 1=RUN|

0=HALT, or DISABLE OUTPUTS (RUN LED on).

8186-4 When energized, this indicates that an error has been detected in user memory]
- (MEMORY LED on).

8186-5 This BIT is energized when some device is forcing inputs outputs on or off. (FORCE LED

on).

8186-6 After the PC sends update status to an output or internal register, it reads that status to

insure a proper transmission. This BIT is energized when the data read from an output or register

does not match the data written into it (i.e. read after write error). 1=Read after write error)

O=transmission valid.

8186-7 BIT 7 represents the physical status of the PC keyswitch and will be energized when the

keyswitch is in HALT position. 1=keyswitch in HALT, O=keyswitch not in HALT.

8186-8 BIT 8 represents the physical status of the PC keyswitch and will be energized when the

keyswitch is in the DISABLE OUTPUTS position. 1=keyswitch in DISABLE OQUTPUTS, 0= key

switch not in DISABLE OUTPUTS.

[NOTE: The remaining BITS in resgister 8186 are reserved for internal use by the PC.]

8187 This register contains the number of rungs entered into memory by the user.

8188 The number contained in this register represents the PC Type and firmware revision. The threg
‘most significant digits represent the Type number (See Section 2.1) and the least 51gmﬁcant digit rep
resents the firmware revision. Example: A 40 I/O version RAM PC with firmware revision number
1 would have the number 1211 in this register.

18189-8192 These registers are reserved for internal use.

*These registers are reset when a CLEAR ALL command is received from the programming equipment.

Additiénal information on Control and Status register can be found in the CRT or Hand-Held Programmer Instruction Bulle-

tin.

M. K. Schaldach

Figure F.2 - Control Register Usage



REULAND ELECTRIC COMPANY

Effective 2/1/82 17969 E. RAILROAD ST., INDUSTRY, CALIFORNIA 91748 PHONE: (213) 9646411

ective </ 18007 CORTNEY COURT, INDUSTRY, CALIFORNIA 91748 PHONE= (213) 964-6411 .
Supersedes 8/1/78 4500 E. GRAND RIVER AVE,, HOWELL, MICHIGAN 48243 PHONE: (517) 546-4400 Page No. 100
. INSTRUCTIONS AND REULAND GUARANTEE

RATED OUTPUT — We guarantee that the apparatus manufactured by us will deliver successfully its rated output as indicated on the
nameplzte, provided such apparatus is properly connected to the power supply stamped on the nameplate with adequate size wire,
overload protection, and fused circuits based on the full load ampere rating shown on the nameplate. This guarantee covers our apparatus
that is properly instzlled, maintained and operated under normal conditions with competent supervision. We will not be responsible for
eny dzmage resulting from shipment, improper storage or handling, or consequential damage from failure to meet the above conditions.

GUARANTEE PERIOD — The maximum guarantee period is 12 months from date of shipment from our works, We agree to correct
by repair or replecernent (FOB our factory) any defects of material or workmanship in said apparatus which may develop under .
normal and proper use during guarantee period when purchaser gives us immediate written notice of such defects and inspection
substzntizies the claim. Such correction shall constitute a fulfiliment of all obligation to the purchaser.

Two zlternzte procedures for handling such corrections are provided:

1. Order replacement parts or a complete replacernent unit from the factory by contacting the nearest Reuland representative or
factory. With the zid or modern air freight systems factory replecement with new parts is often faster than local repair.

2. Where time is extremely important, or the repair can be readily accomplished, the unit ‘may be taken to the nearest competent
repair shop of the purchaser’s choice provided prior authorizetion is secured from the factory. Quality Assurance, the factory
Service Depariments or Engineering Supervisors should be contacted for such authorization.

If upon inspection, the service shop determines that the problem resulted from defect or workmanship, a brief description of thei:
findings, slong with the motor serial number and itemized invoice, will secure payment when forwarded to our factory. Reuland
Electric Compzny will not accept billing for work performed at rates higher than those considered to be accepted standards for

the type of service rendered. Charges made for removal and reinstallation of motors, motoreducers, or brakes, or any charges for
overtime, will not be allowed.

In the even* of zn urgent problem requiring a decision during non-business hours, Reuland will honor warranty claims for service
shop repeirs under such circumstances. The extent of-warranty coverage will be at <he discretion of Reuland Electric Compeany and
subject 10 the sbove validation from the service shop.

Factory suthorizztion for seeking repairs at a locel service shop does not imply acceptance as a warfanty claim. Such acceptance
will be besed on the findings of the service shop after inspection of the unit.

When coniscting the Reuland factory, always give complete nameplate date, and particularly the serial number.

Reulznd Electric Compeny takes pride in the design and quality of its product. Great care is taken during manufacture to insure each
part zgzinst defects in workmanship or material. We would consider it a favor 10 have cases of unsatisfactory service from Reuland
Eleciric product brought to our attention,

INSTALLATION AND CARE

This Reuland motor hes been precision manufactured of high quality materials. With proper instaliation and maintenance, it will
deliver yeers of trouble-free service,

Check motor cerefully to be sure it has not been damaged in shipment. Connect motor to line of proper specificztion zs stamped on
moior namepleie; check voltage, frequency, phase etc. :

Connection dizgrem will be found in terminal box or on nameplate except 3-lead polyphase and 2-lead single phase that do ndt require
g diagram.

Provide suitzble overlozd protection based on full lozd ampere reting shown on nameplate, as recommended by control manufacturer.

:

Protect wiring circuit with proper size fuses selected sccording 10 local code requirements.

The bezrings in ball bearing motors have been especielly selected according”to our policy of precision manufacture. To zvoid bearing
demzee, coupling, pulleys, etc., SHOULD NOT BE DRIVEN ON MOTOR SHAFT. A light press fit or light tap fit is recommended.

. MOTOREDUCERS APPLICATION
Hollow shaft motoreducers SHOULD NOT be forced or pounded onto the driven shaft.

Never rigidly restrain the torque reaction end of the torque arm. Ball-rod and spring-rod mount units must be installed per instructions
_furnished with the motoreducer. Pulleys or sprockets should be mounted on output shaft as close as practical to the housing. Belt or
chzin drives should be properly aligned and tensioned. Overly tight belts or chains cause destructive wear and vibration. If the unit is
10 be direct connecied, shim under the motor feet, if necessary, 10 get true alignment of driving and driven shaft. Foot, face, and
flange mounted units must be securely bolted to flat and rigid bases.

it is importznt that the driven load does not impose a greeter torque on the output shaft than the rated output torque of the motore-
ducer. Hich inertia loads that are stopped quickly by a braking action on the rotor shaft, or the self-locking characteristics of the
higher ratios of worm units can impose a reverse torque many times the capacity of the motoreducer.

oAV it =11



REULAND ELECTRIC (C(.)MPANY

17962 E. RAILROAD ST., INDUSTRY, CALIFORNIA 91749 PHONE: {213) 8646411
18007 CORTNEY COURT, INDUSTRY, CALIFORNIA 91748 PHONE: (213) 964-6411
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Effective 2/1/82

Supersedes 9/1/79 Page No. 100-A

FLUID SHAFT MOTORS AND FLUID SHAFT MOTOREDUCERS

GENERAL: This unit has a fluid coupling mounted between the motor and the output shaft or gear unit to obtain special starting
characteristics. The fluid coupling has been filled to normal oil level at the factory for operating in ambient temperature above minus
10°F. The oil level should be maintained and the coupling will require no attention under normal operating conditions. Check oil
level every thres months with unit cool. In case a coupling develops a leak at the shaft seal, the equipment should be stopped and the
cause of the leak determined and necessary repairs made. ’

FLUID COUPLING OIL

AMB. TEMP.°F FACTORY FILLED MOBIL OIL SHELL OIL CHEVRON TEXACO
i SAE 10W Mobil Fluid 350 .
© . . Chevron GST Havoline Motor
—10°F znd above Straight Mineral or ATF 220 Donax T e(\sicl)r:;z 8\.:1 SIAE 10W
Oil (Dexron 1)
SAE W .
o - . Chevron AW Torque Fluid
Below ~10°F “a'ghé.'l"““m' - - Machine Oil 10 Premium SAE 5W
i

COUPLING ADJUSTMENT: When shippéd from factory the fluid coupling will be filled to the normal level to give coupling operation
suitzble for most applications. No further adjustment will be necessary unless special operating conditions exist.

OPERATION: When a polyphase fluid coupling motor is started the motor should accelerate to approximately 80% of synchronous
speed within 5 to 10 seconds. The output shaft of the coupling may require a longer time, as much as 60 to 90 seconds 1o accelerate.
~ Single phass motors should not require more than 3 to & seconds to accelerate o a speed above that at which the short circuiter or
cut-out switch operates. The load may take many times this interval to come up to rated operating speed. When the coupling does not
cushion the starting shock sufficiently, or if a high inertia load is being started and the motor does not come up to speed quickly,
reducing the oil level in the coupling will improve the operation, This level should be reduced until the motor starts and comes up 1o

80% of synchronous speed quickly (not over 10 seconds) while the load accelerates more slowly. When satisfactory performance has -

been obtained, the new “Top for Filling’ mark should be established by painting the fill number or by marking the coupling housing
in some manner. (Note: The fill level must not be lower than that obtained with figure 4 fill.)

The coupling may not operate continuously at a slip of 15-20% without danger of overheating, even though the motor is operating at
rzted speed. If this condition does exist, increase the oil level uniess it is already &t the maximum level (No. 1). [T the oil is &t the
maximum level and the slip is still excessive, a larger coupling is indicated.
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Effective 7/1/82
Supersedes 2/1/82

REULAND ELECTRIC COMPANY

17969 E. RAILROAD ST., INDUSTRY, CALIFORNIA 91743 PHONE: (213) 964-6411
18007 CORTNEY COURT, INDUSTRY, CALIFORNIA 81748 PHONE: (213) 964-6411
4500 E. GRAND RIVER AVE,, HOWELL, MICHIGAN 48843 PHONE: (517) 5464400

LUBRICATION MAINTENANGCE

Page No. 100-B

MOTORS: Reuland motors are normally supplied with shielded ball bearings packed by the bearing manu-
facturer with Chevron SRI-2 grease {—20°F to plus 329°F) and do not require periodic greasing. If the
motor is taken apart and the bearings are replaced make sure they are the same type packed with this grease
or equivalent. Repack chamber in end bell behind bearing with the same type of grease. Bearings on special
application motors may be supplied with grease fittings. These applications require the addition of a small
amount of ball bearing grease every 1000 operating hours. '

BALL BEARING GREASE

Amb. Temp. °F Reuland Supplied Mobil Oil Shell Oif Chevron Texaco
o . . Regal AFB 2
—-20° —+329 Chevron SRI1-2 Mobilux EP 2 Dolium Grease R Chevron SRI-2 or Multifak 2

MOTOREDUCERS: All motoreducers are shipped with the proper amount of oil for the duty and mount-
ing position specified and for ambient temperature of 15°F to 125°F. BEFORE STARTING remove plug
from highest hole in gear case and install-pressure relief valve furnished with the unit. For other ambient
temperatures replace oil with type shown below.

MAINTENANCE: Change oil after 100 operating hours; thereafter, every six months or 2500 hours of
normal operation, whichever comes first.

HELICAL GEAR OIL

Amb. Temp. f’F Kendall Refining Mobil Oil Shell Oil Chevron Texaco
Kenoil R & O _ ’
15° — 125° AW100* Mobilgéar 629 —_— - —
50° — 125° o - Tellus Oil 220  |{Chevron AW Machine Regal Oil
Tellus Qil 320 Qil 320 R & O 150
S L _ . Chevron AW Machine Regal Oil
15° — 60 Tellus Ol 68 il 68 R &0 6E
15° and below ATF Mobilgear 626 Donax T 6 ATF Dexron I | Texamatic Fivid
WORM AND HELICAL - WORM OIL
Amb. Temp. °F Kendall Refining Mobil O Shell Oil . Chevron Texacc
Kendall Three Star .
15° —125° Gear Lube* Mobilgear 634 - = - - =
Meropa 680 or
50° — 125° —— - Omala Oil 880 | Shevren NL ggegr Honor Cyl.
; ompoun 0il 680 A
*Meropa 220 or
15° — 60° - - Omala Oil 460 | CEVTOn NLB€ar | Vanguard Cyl.
ompoun 0il 460
15° and below ATF Mobilgear 628 Donax T 6 - = Texamatic Fluid
CONE DRIVE GEARS
Amb. Temp. °F Kendall Refining AGMA Lubricant Number
15° — 125° Kendco 155* AGMA No. 8 Compound

* Available from Reuland Electric Company in one gallon cans.

ANOTE: Use these oils only where food, drink or animal feed are concerned.

NOTE: Special application motoreducers that have the gear case packed with Pennzoil No. 704 Moly Lube
are suitable for operation in ambient temperatures of 50°F to 130°F. Under normal operating conditions of
load and temperature, it is not necessary to change lubricant. The above oil and grease types are based on
the oil companies recommendations.






800 SERIES FRAMES.

¥ If_REQUIRED

PARTS ILLUSTRATION

WAFERTHIN HYDRAULIC PUMP MOUNT MOTOR
" TYPE EO000

wmiEN ORDIS NG SEPLACIMENT PARTS YOU MUST GVE PART NAME,
ALSS TYPL FRAWE MODIL AND SERIAL NUMBER FROM MOTOR NAMEPLATE,

\

N SN

AY

o N

RENEWAL PARTS LIST

ltem Part Nome item Part Name
1 FRAME 68 COUPLING, PUMP
3 END PLATE, REAR
4L TERMINAL BOX
5 COVER, TERHMINAL BOX
6 SHAFT, HOTOR
7 STATOR
8 ROTOR
§ | BEARIKNG

10 BEARING

16 FAR, EXTERNAL

17 | COVER, FAN

18 ADAPTOR, REAR

27 WASHER, SPACER

35 BASE, FRAME
37 APTOR, TERMINAL BOX

28 | PLUG, END BELL

REULAND ELECTRIC CO.

Industry, Cotif. STYLE Revision A

Howell, _Mich. AEQ, AFO /714765 PE-1101
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Solenoid Operated
10gpm/38 I/min
4500 psi/ 315 bar

1000 psi/ 70 bar for
High Water Base Fluids

< rern | [BS) Double 4

Sweetland Company
Division of Brown & Sharpe Mig. Co.

950 DOOLITTLE DRIVE :
SAN LEANDRO, CALIFORNIA 94577 (415) 635-0500

Hydraulics Pneumatics » Instrumentation
Fluid Conditioning Equipment

ettt




As the name implies, ““directional control” valves
are used to control the motion of fluid motors
and cylinders in hydraulic systems. Series 3 sole-
noid operated valves are designed to meet the re-
quirements of high performance, precision indus-

trial hydraulic systems operating at pressures to
4500 PS! and flows to 10 GPM. They mount on
the 1SO size 03 mounting surface and are inter-
changeable with previous Series 005 directional
valves.

The performance of most conventional solenoid
operated directional valves is limited by the flow
forces acting on the spool in opposition to the
solenoids and return springs. Special attention is
given to compensating for, or minimizing, these
undesireable forces in the design of the series 3
valve.

The resulting benefits include —

HIGH CAPACITY — up to 10 GPM at 4500 PSI,
without malfunction.

RELIABILITY — a high margin of shifting force
available to overcome spool friction due to dirt,
and other contaminents. Also, a balanced spool

with cushioned shift also means less wear and long
life.

" SERVICEABILITY — plug-in coils and electrical
connections simplify maintenance.

AXIAL SPOOL BALANCE— The key design features associated with the balance of hydraulic forces on

the valve spool are illustrated and described below.

SPOOL CUSHIONING PASSAGE — Equalizes hydraulic force on ends of spool, and cushions spool shift.

When spool is shifted, the fluid displaced from one
end of the spool is transfered to the other end
through this passage which is designed to provide a
cushioning effect and balance the spool.

SPOOL FORCE-BALANCING CONTOUR — Minimize the hydraulic unbalancing effects of fluid momen-

tum between the cylinder and tank ports.

Flow forces that are developed at the conventional
square land orfice (P to B) are partially compensated
for by the force balancing contour on the outer spool
lands (A to T).

3 \‘
(;



SPOOL LAND SEQUENCING — Accurate sequencing of land opening and closing provides maxim.um
axial stability. .

’—L:::I In this example, it is important that flow pathAto T

. is opened before the path P to B to prevent pressure
B A intensification which could upset axial balance and
o) limit valve function.

ISOLATED SOLENOID CHAMBERS — Minimize transient pressure peaks in the solenoid to prevent
. solenoid tube failure.

TYPICAL 2—-LAND SPOOL

.Pressure surges can occur within the armature tube
of 2 land wet armature valves due to cylinder port
decompression. These surges can easily exceed tube
pressure rating and result in premature tube failure.

—
DOUBLE A 4—LAND SPOOL
The armature tube area is isolated from the tank port
area by the outboard lands on the 4-land spool. Tank
port pressure surges do not reach the armature tube
0600 0ETHm s 60000 ' ' to cause failure. '
U | —

OOOOOW ¥ 0000 Q0
1

Other Features and Benefits

Plug-in solenoid coil for ease of servicing can be replaced without disturbing the hydraulic system or wiring cavity.
Ductile iron body provides for superior wear characteristics—especially important with 95/5 high water based fluids.
Wet armature solenoids for quieter operation and long life with no dynamic seals to leak.

Molded coil construction is impervious to moisture and dirt. .

Larger diameter spool combined with constant area and tangential flow passages results in low pressure drop.

U’ shaped grooves keep spool centered in the bore for longer spool life and lower leakage.

Four-land spool permits manufacturing of consistantly rounder spool for better balance in the bore and lower
spool wear and leakage. '

Optional pin-type or top-side plug-in electrical connectors for easy valve replacement, Reversible to fit any
installation need.

Dual frequency (50/60 HZ) 2-wire coils for lower inventory at the OEM. (See other options.}
tainless steel solenoid pin is process hardened for long life.
Patented detent mechanism for greater reliability and long life.



Rated Fatigue Pressure

PORTSP,A & B
PORT T

" The method of verifying rated fatigue pressure
conforms to NFPA recommended standard NFPA/
T2.6.1 category 3/90.

315 BAR (4500 PSl)
70 BAR (1000 PSI)

Maximum Recommended FIOW *x _ Liters/Min. (U.. GPM)

C)

MODEL SPRING CENTERED SPRING OFFSET DETENT
SPOOL (o 0. FF F1 FO1 oP OP1 FFX TT. c 0 P c 0
SOLENOID [AC|DCAC|DC|{AC|DC|AC|DC|AC| DCIAC|DC|AC|DC|AC|DC|AC|DClACIDC]AC|DC|AC| DC]ACIDC|AC|DC
GPM® 1000|3838 | 38138138 |3838138|19( 19 |38}38 |38 |38 |38 |38 |23|23(38 38138138 [38)38 38|38 38|38

(10)l10)(10)(10)(10) (101 0)|(10)[ (5} | (B) J11ON(10)H10)(10)K 10} (10} (6) [is)10)[{10)(10}[(10) )k 10)(10}(10)f(10)(10)]{10)
GPM @ 3000],38 23 |38)38138138138}23| 8| 9 |38 38|38138{23|23{23{38|38|38(38]11|23{38|30]38]|38
(10) () {(1o%100(10)(10)(10)] (6) [(2)}{2.5%10) (10)j(10)[(10)146) | (B) {(B){10N{10)(10)[{10)] (3] | {B) |(10}] (8) j(10)|(10)
19| 38}38 19/ 8}15}18| 8 {38 38|38] 8 |15 383838138 8!8 |38{30]|38]|38
GPM @ 4500 (5) [(10N(TO) (5)[(2) ] (a) }(2)] (2) J(10) (tol)f10)f{2) | 14) (10}{(10}|(10)](10)[ (2) | (2) {{(10}] (8) {{(10)|(10)
38* 38* 38* 38+
(10} {10} (10) 10)

* Voltage @ 100%.

*¥* Data is from a 4 way circuit with cylinder ports looped together and at 90% nominal voltage for

AC and DC voltages.
Response Time

AC SOLENOID 'DC SOLENOID
VALVE -
TYPE SOLENOID SPRING SOLENOID SPRING
ENERGIZED RETURN ENERGIZED RETURN
SPRING CENTERED 20MS 30MS 50MS 40MS
SPRING OFF-SET 156MS 20MS 50MS 15MS
*DETENT 20MS — 70MS S

* Detented models must be actuated with a momentary signal of at least T00MS. duration.

Solenoid Data

SERIES 3
INRUSH HOLDING
VOLTAGE AMPS AMPS H\?VAI&PI'!F[\S‘I,G
(RMS) {RMS)

120/60 2.40 .69 27.5
110/50

(DUAL) 2.40 .78 28.5
240/60 1.15 .25 27.5
220/50

(DUAL) 1.10 .35 28.5
220/50 1.0 24 23
240/50 1.2 .25 23
110/50 2.40 .61 23
12 vDC —_— 2.73 33
24 VDC —_ 1.28 30

Fluids & Seals

Buna-N seals are standard and are compatible with
water glycol, water-in-oil emulsions, high water
base fluids, and petroleum oils. For phosphate
ester fire resistant fluids, viton seals {(symbol L)}
must be specified.

Filtration 25 microns or finer

Operating Temperature Range
0°F to 150°F {-18° to 66°C)

Viscosity Range
75 to 600 SSU {15-128 CST)

Mounting Position

There is no restriction on mounting position of
spring centered or spring off-set models. Detented
models must be mounted with the spool bore
horizontal to reduce the possibility of inadvertent
spool shift due to shock and/or vibration.

~
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Spool Chart

VALVE FUNCTION, SYMBOL AND MODEL PREFIX
SPOOL TYPE 3'POSITION 2 POSITION 2 POSITION
SPRING CENTERED SPRING CENTERED SPRING CENTERED
QF-3 Serieé SOLENOID B SOLENOID A
QJF-3 Series QGF-3 Series
A i f B A B 8 A A B
c LIRS M) 2L
P T P T P T
0. [HHIHIX] [HIX] [HH]
FF [HTHIX] HIX] ikl
\f
F1 HINIX A TN
FO1 HTRIX] RIX [HITH]
o HIEX] [EIX] TE]
1
oP1 A 21X L]
B i) X
FFX HISIX X s
> T TT T
T XHIRIH (o HiL] XHA
2 POSITION 2 POSITION SPRING 2 POSITION SPRING
DETENTED OFF-SET TO PORT A OFF-SET TO PORTB
OM-3 Series QJ-3 Series QG-3 Series
- A IlllA e 8 A 31 . + ~ lll]lA 8
: IR | W o
! l PT ! P—l‘r ! N
0 TEHLA 1 EHIA
Pressure Drop FLOW (L/MIN.)
(FLUID @ 100 SSU) 21 CST 4 8 12 16 20 24 28 32 36
, 220 S Y U R I B N B I
200 =314
SPOOL [P AP B B T|P T 180 113
-112
c 1 9 2 2 - 160 411
o] 1 1 2 2 1 _ 4 / 10 &
FF 1 1 2 2 — g 140 ,// g &
F1 1 1 2 2 - 2 120 g 27/;' 8 2-
FO1 1 1| 2 2 1 100 ’/5/ =17
op 1 1 2 2 | — 80 ” ///1 e
OP1 1 1 2 2 ~— 60 ,/// —~-45,
FEX -
T  Empy JamuEt
4 -t 2
0 et 0
01 2 3 4 5 6 71 8 9 10

FLOW (GPM)




Electrical Current %) A.C. Clearance Required
Signal Light (symbol LK’ & "TSPL") to Remove Coil
2—Places ' 60.2 c {Both Ends) ("\ R
Sol. B Light . : < (2.37) = S
i 3] N\
@
Y ES) poubre 4 ]
P ]
@ Y
1L AJF
: / v\ 1/2" NPTF Conduit
, Sol. A Light Connection (Junction
Valve Mode!, Serial Number Box May Be Rotated
& Spool Symbol ’ 180°)

Manual Operating
Pin (Both Ends)

Gl Gl
I B P
96.8 93.5 W 4
(3.81) (3.68)
ymbol bl N 70.6
’r I7s E Double A O l.rl \ Ll_] H .
el E
’ o o Y M 41.9
e &2 = 22.6 |[1\NEZ|1] (1.68)
iCi G2l thisadl! R
* - Q_ u:-\ Locating Pin * 14.2
1(3.112) .12) ' (.56)+ <« A.C f |
4-Valve Mounting Holes ‘ 12.7 ‘
For Soc. Hd. Cap Screws ’ (0. O)+ ~D.C.
10-24x2 or MBx50 Metric Across Flats

NFPA DO1 Mounting Surface
T 5/6 | N.M. ISO 4401 03 Mounting Surface
orque
40/50 | In. Lb
/"!I’“\
\@\J

T i
! 1.87)
wm l
83.6 99.6
™ 329N C 3920 ‘
210.1 242.3 u
) (8.27) AT (9.59) D-C |
APPROX. WT.
MODEL AC DC
jﬁﬁ [ KGS | LBS | KGS | LBS
SINGLE
) [.f T W oL 18| 4 | 23| 5
' DOUBLE
L oL 23 | 5 | 27| 6

METRIC s
{INCHES) i




HS DIN 43650 Connector* Option Connector Plug Connector Plug
/ with Lights /w/o Lights

92.5 pho
3641C Ui gld 811‘3 e
| [owect] (3.20)
263 pe i 85.1
(3.79) 222 DC
| o o) (3.35)
‘ foxo)
} ‘ & Mo = i
T
34 31 ¢
{12) 12) DIA.= /
2101 oo 242.310
~— [827)"~ T 8.64) "—_‘_‘* *Connector Plug not included with valve
BH Pin Type Connector Option (N.F.P.A. -T3, 5.29)
Box May Be
T = Rotated 180°
96.8
{3.81)
 {O=
= NUMBER OF NO.OF | OPTION
= %: o ve) :‘:’) SOLENOIDS PINS CODE
, Pl O 2 on
¥ 31 0 UL_ SINGLE
3.1 . {12) DIA ' ° BHS
a2 210.1 2423 . . | DOUBLE 5 BH
‘ 8271 AC ~lesa) O

Double solenoid valves are provided with 5-pin connector. Single solenoid valves are available with 3-pin {BH) or 5-pin {BH5) connectors.

BOLT KITS* Includes (4) directional valve mounting bolts.

Subplate and Mounting Surface ODEL CODES Szes | THREAD
10.2 i 81.28 BK3-50M No.10-24 x 2.0 INCH
(-47.6) — i (3_2'00) - BK5M-50M M5 x 0.8 x 50 METRIC
53.3 *Bolt Kits are ordered separately.
198 (2.10) NOTE: Metric grade 10.9 (SAE grade 8) mounting bolts req.
13 (.77} When a subplate is
{05) 16.8 not used, a machined 2.0 02-AB
. |58 ‘_“ pad corresponding to 02-aB[ (08} T portonly
11.2 e | the shaded area must .
{4 o ™ X be provided. a1
Y 1 {16)
I o F 1
50.8 244 264
{2.00} _I:"T (96) (1.04)
L Y A
02-AB
P port
only
e
] 51.6
(2.03)
- 47.2 N
1.6 7 : 11.86) 02-AB
(63)
[ 7| 0002
. [ 7] o002 | P215:02- * - x - x
T T TERTEE T
?‘ t 1 T . FOR STANDARD VALVE MOUNTING —‘
325 0 ! P -1 VALVE HOLES
{1.28) Y L + ey - NO SYMBOL—
152 1 | ‘ PORT S1ZE ‘ No. 10-24 UNC-28]|-
l teor |l 02-%"" NPTF/BSP M-—M5x0.8
! | 9/16-18 SAE
Iy 03-3/8" NPTF/BSP
; , ! %-16 SAE
: PA T P B FEl R | /B |6
T 27216 | 216 |2 | o |aas| o |s0es | 330 PORT LOCATION THREAD DESIGNATION
i {705; (085 | oss (119 | O |TIsB4l; 0 |T1584 1130, NO SYMBOL— NO SYMBOL—Drys:a!
f Back Ports Taper Pipe Thread
i is5 | 51 | 259 | 155 0 0,76 | 30.99 | 3175 | 31.75 ; ’
v Y ger |0 | 1ioD | 0T | O |T0.030)| 112201 | 11950 | 11.250: A—Side Ports S—SAE Straight Thresd
I AB--Side and Q-Ring Seai Ports
oo lo7a 7.1 7.1 7.1 W5 ME M5 M5_ | _4.0 Back Ports t E—BSP Parallel
{ DIA. | 162% | 028 | 1028 | 028 | 039 | 10191 | 0191 | 019 | 1078
1 Only available in 02 size.




'QF-3-C-10A1-L-TSP-DC 12

. . ' COIL VOLTAGE r N

SUBPLATE MOUNTED - NO SYMBOL — 120/60 or 110/50
240/60 - 240/60 or 220/50
110/50 — Single Frenquency
220/50 — Single Frenguency
240/50 — Single Frenguency
DC12—-12VDC

DC 24 — 24 VDC

SPOOL/SPRING ARRANGEMENT
F — 3 Pos., Spring Centered
G — 2 Pos., Spring Offset Sof. A
J — 2 Pos., Spring Offset Sol. B
M — 2 Pos., Detented
GF — 2 Pos., Spring Centered Sol. A
JF — 2 Pos., Spring Centered Sol. B ELECTRICAL OPTIONS
NO SYMBOL — Junction Box with
Terminal Block
LK — Signa! Lights
TSP — Tpp Side Plug-In .
NOMINAL VALVE SIZE TSPL — Top Side P’UQ—'H W/Lights
3 -~ NFPADO1 & 1SO 03 BH — Pin Type Connector
BHL — Pin Type Connectorw/Lights
BH5 -~ B Pin Type Connector for
Single Solenoid Units
BHL5 — 5 Pin Type Connector for
Single Solenoid Units w/Lights

SPOOL TYPES

HS — DIN 43650 Connector
See spool symbols
SEALS )
DESIGN SERIES . NO SYMBOL — Buna-N
10A1 — Standard Valve L — Viton

Electrical Featurés - | g

Standard Plug-In Coil Features Top-Side Plug-In Connector Option

Pin Type Electrical Connector Option DIN 43650 Electrical Connector Option “ﬁ;

Mfg.in:Manchester,Michigan,U.S..A.48158 O England O France O Germany

5/82 Printed in U.8.A. © Double A 1982



Solenoid Operated
10 gpm/38 I/min
4500 psi/ 315 bar

1000 p;si/?@ bar for
- High Water Base Fluids

BS| pouble A

Division of Brown & Sharpe Mig. Co.

9065-S




Rated Flow at 4500 psi.......... TR RTUTROTO TN SO P ORI RO PR See Spool Table

Maximum Pressuré............. penrerrrr e veeannnn ... 4500 psi
except ‘T' port.... ; RO et e et et e s 1000 psi
HW.B.F., Al POrts..ccoeeviieinnneranennne et e e eeeteeereate e hhbeesis ttreea i b ess b rrte e e e e et ba e e e e eabreane s 1000 psi

Inrush / Holding Current, Dual Frequency Solencids
120/ 60..crnee. SOOI OO ... 2.4/.69 amps
110/ 50... . RO TSRO P SO TURRURRUPRON 2.4/.78 amps
o N A< T OO PP OO PP TP PP PPPP PN PPPP PR PO 1.15/.25 amps
220 7 BOsrreieeiriiiiirei e e s R e en h et e et e e e s araeraee 1.10/.35 amps

Single Frequency So!enolds
110 /B0 e v rrer et see e s b e s b e e bere st e e e 2.4/.61 amps
220/ 80.......... TR teeeeereeeasaeetbse aieiitbieateeseirheette e e ae e e et en et n s 1.00/.24 amps
240/ 50......... et AUTUTOROP TTOTTOT ST TP OO S UPRRPPPOPPRTPTOR 1.20/.25 amps

D.C. S0Ienoid POWET ..ivvvriiivriiiiisiinsinreiiriennn s sessasseabiis s - 12 volts—33 watts, 24 volts—30 watts

Maximum Internal Leak Rate at 3000 psi (Mineral Oil)

QF Centered........coovevennne et arer et e iaaras e nr e e aaeas e s e errbreressenaaan 9 C.I.P.M. {except TT spool)
QM, QJ and QG Shifted......cccvevirvreneenne e erertreee e i e aaa b esaras s 9 C.I.P.M. {except TT spool)

See application bulletin 9065-P for additional performance information. See bulletin 9003-S for
troubleshooting and maintenance information. Parts or replacement units may be obtained from
your local Double A distributor.

QF-3-C-10A1-L-TSP-240/60
TT T

SUBPLATE MOUNTED SOLENO!ID VOLTAGE :

No Symbol — 120/60 and 110/50

240/60 — 240/60 and 220/50

(Dual Frequency)

110/50, 220/50 or 240/50

SPOOL/SPRING ARRANGEMENT _ (Single Frequency)

F — 3 Position, Spring Centered 12DC, 24 DC

G — 2 Position, Spring Offset
Solenoid A

J — 2 Position, Spring Offset ELECTRICAL CONNECTIONS
Solenoid B ' : No Symbol — Junction Box with
M — 2 Position, Detented Terminal Block
GF — 2 Position, Spring Centered LK — Signal Lights
Solenoid A TSP — Top Side Plug-In
JF — 2 Position, Spring Centered TSPL — Top Side Plug-in with Lights
Solenoid B BH — Pin Type Connector

BHL ~ Pin Type Connector w/ Lights

BHE — 5 Pin Type (Single Sol. only)

BHLS — 5 Pin Type with Lights
{Singte Solenoid Only)

HS — DIN 43650 Connector

NOMINAL VALVE SIZE

1SO-03 and NFPA DO1

SEALS
No Symbol — Nitrile
L — Viton

SPOOL TYPE
See Spool Chart

DESIGN SERIES




R
1]

SOL. B

Torgue
20 Ft. Lbs.

Manual
Operating
Pin

7
S MHB PAART
3 @ @e @ 20 9 13 Hand Tight

install spools with notched end on ‘A’ port end

3802000

SOL. A = E SOL.B
r = il
. Torque
20 Ft. Lbs.
Manual
Operating
/ y4 Pin

BAP A4T

18 22) 8) {19 20 9 13 @ Hand Tight

Install spools with notched end on ‘A’ port end

3



q0POPEPEES

11510

L SOL.B
= 1o Torque
‘ % 20 Ft. Lbs.
7NN
\\
Q Manual
\ QOperating
Pin
B PA T
5 20

2 @ 19 22] 8 @ 3 13 16 ) Hand Tight

Install spool with small end toward solenoid.

Torque
20 Ft. Lbs.

Manual
Operating
Pin

ER83PT9F

SOL. A

il
A

Hand Tight @ 13 3

BA4P AT

8 )22 18 19 2 4 20

Install spool with small end toward solenoid.

4



TPV

R R
§\\
bl X Lo - f,SOL %
= 4 yp Torque
' 20 ft. Ibs.
qﬂ 4 j Manual
j P ' Operating
/ Pin
"
B P A4T
20 4 2 18 @ 22 8 3 8 @ Hand Tight
(- ‘ Install spool with notched end on ‘A’ port end.
)
ajojelololole
. SOL. A » \,, = /
- Torque : = =t
20Ft.Lbs.—\ \ x S "/ 1)
/ —-)
Z! N
Manual
S‘perating G
" \\\\ e
(7 ' B P A4T
L/

Hand Tight 13 4 9 3 22] 8 @ @ 20

Install spool with notched end on “A’ port end.

5




QF, QJF & QGF SPOOLS

(Flows @ 4500 psi Max. Recommended)

QM SPOOLS

(Flows @ 4500 psi Max. Recommended)

SYMBOL AND SYMBOL AND 4
PART NUMBER SPOOL GRAPHIC SYMBOL PART NUMBER SPOOL GRAPHIC SYMBOL
- i " i " 10 27'&'3702 g At
oo | D | SR | |
10 GPM G“ .”lm -1 10 GPM | CEE N
T Iy
10 2624503 “‘% ] I 10-27087-03 Il“-»"
: [ HHHIX] =i
10 GPM ) : 10 GPM
‘FF " QJ SPOOLS (Flows @ 4500 psi Max. Recommended)
ozseasos | (T {[{[ (] [HTHIX] T — )
wassasor | TS| X
F1 10 GPM ’ RN GRS CaS
10 GPM T 1
10-26646-03 ﬂ:@m T l B 2
'FO1’ 10 GPM L" 1 H -
10-26645-07 [UE]E s
2 GPM 10-26646-15 m
‘Op’ 2 GPM
10-26645-09 [D:EDX]

10 GPM QG SPOOLS (Flows @ 4500 psi Max. Recommended)
'OP1 . ‘C’ & B
10-26645-10 HIEMN 10-26646-02 q i“ e jL Eilmw
10 GPM 10 GPM il s

‘FEX’ . . 0
10-26645-16 e “ | l m“ X 10-26646-03 [D]Em
10 GPM ! " ‘ il“-»‘ 10 GPM
10 2161—;1,5 18 -]H'“ NIIHF“'I 0 'g;us 5 '
ssvere | IO i \BHRVA
6 GPM R LU 2 GPM
PARTS LIST QF SPRING
ITEM | PART NUMBER PART NAME aF | am| @6 | GGF ITEM | SPOOL TYPES| SPRING
aJ | aF
2 See Table Spool R 7 $'TO§('%P1' 1(2;35)648'02
3 10-26642-02 Spool Stop 2 — = 2 4 !
10-26713-02 - -1 C,FF,FFX,F1 | 10-26724-02
4 See Table Spring 2 — — 2 {Copper)
10-27012-02 {Green) — — 1 —
5 10-25155-04 Plug - - 1 - ROUTINE MAINTENANCE KiT
10-25155-05 — - — ! 1K-01293-01
6 10-26787-02 Junction Box 1 1 1 1 (For Viton Rings use 1K-01293-07)
7 10-26900-02 t Junction Box Gasket 1 1 1 1
8 10-26924-02 Name Plate 1 1 1 1 SOLENOID PIN
9 10-26652-03 1 Solenoid Gasket 2 2 i 1
10 10-26805-02 Label 1 1 1 1 ITEM MODEL PART NO.
11 10-26299-02 Plastic Plug - - 1 1 aC 10.26966.02
12 PG-27092-02@ Detent Assy. — 2 - — 17 i i
13 See Table Coil 2 2 1 1 DC 10-27141-02
14 10-26670-03 Fil. Hd. Ser., M4-0.7x6g 2 2 2 2
5 10-26885-03 - Terminal Block 2 2 1 1
16 10-26849-02 Solenoid Knob 2 2 1 1
_17 See Table Solenoid Pin 2 - 1 1
18 83-52036-02 Spring Pin 1 1 1 1
19 82-20012-01 "1 O-Ring, 1/16x 3/8x1/2 4 4 4 4
20 82-20018-07 1t O-Ring, 1/16x3/4x7/8 2 2 2 2
21 83-16915-08 1 Rd. Hd. Scr., M 3.5x6 4 4 2 2
22 83-32801-06 Drive Scr., 2x3/16 2 2 2 2
23 83-16919-08 T Ground Scr., M 4x6 1 1 1 1
24 84-01309-03 Pipe Plug, 1/16 2 2 2 2
26 10-26987-02 1 Seal 2 2 1 1

T Included in Routine Maintenance Kit

* Symbot ‘L', use -07

@ Use -03 with DC Solenoids.

NI
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10-26894-02
Light Rod

10-26787-03

Junttion Box \

B o OIS

10-26801-02

Lens

For Conduit Connection
On Opposite End Turn

Junction Box 180°

Light Assy.
110/120 VAC—10-26912-02 (Red)
220/240 VAC~-10-26912-03 (Blue)
12 VDC—10-26912-05 (Black)

To assemble light, insert lens into junction box then press light rod into lens.

24 YDC~10-26912-06 (Green)

Solenoids and Coils

Plug-In DIN 43650 Connector

VOLTS/CYC. COIL TUBE VOLTS/CYC. COlL TUBE

120/60 or 120/60 or

110/50 85-50554-32 110/50 85-50552-32

240/60 or ) ) . 240/60 or ) )

220/50 85-50554-42 | (1 »5095.02 220/50 85-50552-42 10-26925-02

110/50 85-50554-7 1 110/50 85-50552-71

220/50 85-50554-81 220/50 85-50552-81

240/50 85-50554-4 1 240/50 85-50552-41

12 VDC 85-50555-18 12 VDC 85-50553-18

24 VDC 85-50655-28 10-26926-02 24 VDC 85-50553-28 10-26926-02

Coil may be replaced without removing ‘armature tube. Unscrew knob and pull coil straight back to
disengage it. Check voltage and cycles on new coil to insure correct replacement,

A
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For Conduit Connection
On Opposite End ;l'um

Junction Box 180

PART NUMBER PART NAME TSP | TSPL

10-26787-02 Junction Box 1 -

10-26787-03 — i
2 10-26893-02 Adaptor 1 1
3 10-26930-02 Connector 1 1
4 10-26901-02 Gasket 1 1
5 10-26905-02 Ground Screw 1 1
6 83-16915-08 Rd. Hd. Scr., M3.6x(bLg.) | B 5
7 83-33022-02 Tapping Scr., 8-32x1/2 2 2
8 10-26671-02 Thumb Screw 2 2
9 10-26801-02 Lens - 2
10 | 10-26894-02 Light Rod — 2

10-26912-02 Light—110/120 VAC (Red)
1 10-26912-03 Light—220/240 VAC (Blue)] _ 2

10-26912-05 Light—12 VDC (Black)}

10-26912-06 Light—24 VDC (Green)
12 | 10-26991-02 Screw 1 1

To assembie light, insert lens into junction box then press light rod into lens.




DIN 43650 Connector

10-26922-02
Identification }
10-26299-02 Label 83-16918-06 a
(2) Plugs Rd. Hd. Scr., M4x0.7x(6Lg.) "
SOL. A \ SOL. B

-%m

e
N

A

; Iill“ll.' nﬁ Manusl
. | £ H Operating
== I-A. .l‘ ,_\\\\\ Pin

Armature tube torque: 20 ft. [bs.
Solenoids may be rotated 90 degrees in either direction.
Unscrew Knob, rotate solenoid coil to position desired and retighten knob.

- For Electrical Connection
On Opposite End Turn
Junction Box 180°

QG and QJ-BH QF and QM-BH
ITEM | PART NUMBER PART NAME BH BHL
1 10-26592-02 5-Pin Connector 1 i
2 10-26592-03 3-Pin Connector 1 1
3 10-26893-02 Adaptor 1 1
4 10-26905-02 Ground Screw M4 1 1
5 10-26671-02 Thumb Screw 2 2
6 10-26937-02 Plug 2 —
7 10-26894-02 Light Rod — 2
8 10-26801-02 Lens - 2
10-26912-02 Light—110/120 VAC {Red)
10-26912-03 Light—220/240 VAC (Blue)
° 10-26912-05 Light—12 VDC (Black) - 2
10-26812-06 Light—24 VDC {Green)
10 {10-26991-02 Screw 1 1
QG, QJ, QGF and GJF are normally supplied
: : thh BH and BHL 3-pin connectors. BH5 and
Single-Solenoid Models All Models . BHLS indicaté 5-pin connectors for these
models. / '/
=
‘ [BS| Double A |
Manchester, Michigan 48158
3 {313) 428-8311 Mfg. in: Manchester, Michigan, U.S.A. 48158 England {3 France O Germany

' Printed in U.S.A. 2/83 ©Dbouble A 1982



10gpm/38 I/'min
4500 psi/ 315 bar

1000 psi/ 70 bar for
. High Water Base Fluids

BS| Double A

Division of Brown & Sharpe Mig. Co.

9065-S



Rated Flow at 4500 psi.....ccouveen, et rer et s e s s s aasassae s et aeeer e et taeeraaraarreas See Spool Table

Maximum Pressure. - 4500 psi
except T/ port........ e ST e h bttt e et e ettt et et eteenste e areatarearen 1000 psi
H.W.B.F., All POrtS..oovveeicrierereinenns e e e e ee i heeerereeeirteaate s e aee e e s ea e earenr e et seraaeatenraeorraere 1000 psi

Inrush / Holding Current, Dual Frequency Sclenoids
120/ 60 et e e et b abatt et aaenibataenaan 2.4/.69 amps
110/ 50.......... RUSTOPROTRPT frraererheieeiensraaaereerae et b E e tateea et e bt et er e reanereaeaes 2.4/.78 amps
240 /60, cciciiiiinirinn. VR e TR PO UR OO 1.15/.25 amps
220/ 560...c.....e.n. S rrrreertte e —rraaaaaaaas s e rbeterte et e et er s e nrareans 1.10/.35 amps

Singlé Frequency Solenoids
110/ B0uuiiiie i eesiiri e esee s iian s erreeee PO P PR RPOUPN 2.4/.61 amps
220/ 50, OUTORN e T U UV P PR 1.00/.24 amps
240/ 50.......... s cerererennans e R SO s 1.20/.25 amps

D.C. Solenoid POWEr......coccciiiicirnenninnn e ..o 12 volts—33 watts, 24 volts—30 watts

Maximum Internal Leak Rate at 3000 psi (Mineral Oil)

QF Centered.....c..cvveree reeeeerens rreriearreeeeres e e e erenaaeaas 9 C.1.P.M. (except TT spool)
QM, QJ and QG Shifted....cveeeervierecrnreenns e et 9 C.1.P.M. {except TT spool)

See application bulletin 9065-P for additional performance information. See bulletin 9003-S for
troubleshooting and maintenance information. Parts or replacement units may be obtained from
your local Double A distributor.

QF-3-C-10A1-L-TSP-240/60

=

SUBPLATE MOUNTED SOLENOID VOLTAGE

No Symbo! — 120/60 and 110/50

240/60 — 240/60 and 220/50
{Dual Frequency)

110/50, 220/50 or 240/50

SPOOL/SPRING ARRANGEMENT . (Single Frequency)
F — 3 Position, Spring Centered 12DC, 24 DC
G — 2 Position, Spring Offset

Solenoid A
J —2 Position, Spring Offset - ELECTRICAL CONNECTIONS

Solenoid B No Symbol — Junction Box with
M — 2 Position, Detented Terminal Block
GF — 2 Position, Spring Centered LK — Signal Lights

Solenoid A TSP — Top Side Plug-In
JF — 2 Position, Spring Centered TSPL - Top Side Plug-in with Lights
Solenoid B BH — Pin Type Connector
BHL — Pin Type Connector w/ Lights

BH5 — 5 Pin Type (Single Sol. only)

BHLS — 5 Pin Type with Lights
(Single Solenoid Only)

HS — DIN 43650 Connector

NOMINAL VALVE SIZE

1S0O-03 and NFPA DO1

SEALS
No Symbol — Nitrile
L — Viton

SPOOL TYPE
See Spool Chart

DESIGN SERIES




@)

SOL. A NE = SOL.B
P = T ; Torque
- ' 20 Ft. Lbs.
D j Manual
) Operating
Pin

7 7 '
B PAART
18 @e 19) (20 o) (13

Install spools with notched end on ‘A’ port end

333997077/

SOL. A 2 - SOL. B
(— NE B Torque
20 Ft. Lbs.
4
¥
Manual
Operating
Pin

IBAP AAT

[ Y 4
221 8 @ 20 9 13 @ Hand Tight

Install spools with notched end on "A’ port end

3



9P POPRLS

I

L1
T
N

vz
a3

B P AT

5 20 4 2 18 19 22) 8 @ 3 13

Install spool with small end toward solenoid.

16

Torque
20 Ft. Lbs.

Manual
Operating
Pin

Hand Tight

Torque
20 Ft. Lbs.

Manual
Operating
Pin

Hand Tight

16

SOL. A =

T
4
[

N

BAP AT

13 3 9 8 |22 18 19 2 4 @

Install spool with small end toward solenoid.

A



-—

C @???%2? & G

TR

SOL. B

b / Torque
20 ft. Ibs.
ﬂg Manual

|l|x3
\

Operating
Pin
B P A4T
20 4 2 18 @ 22] 8 3 9 @ @ Hand Tight
( Install spool with notched end an ‘A’ port end.

. SOL. A N\ B &\
orque =

NI T f
20 Ft. Lbs. \ \l i / ]

'l

)

Manual
Operating d
Pin

( B P A4+T
! .‘,,.»} |
Hand Tight @ 13 4 g 3 221 8 @ @ @ b

Install spool with notched end on A’ port end.

5




QF, QJF & QGF SPOOLS

(Flows @ 4500 psi Max. Recommended)

QM SPOOLS
(Flows @ 4500 psi Max. Recommended)

SYMBOL AND SYMBOL AND
PART NUMBER SPOOL GRAPHIC SYMBOL PART NUMBER SPOOL GRAPHIC SYMBOL
o 'c’ & 1 7L .‘_?\ 2 H
102662502 ozzoszoz | CIIIIMIQCE| ellateil
10 GPM 10 GPM : T
1B [THIA
10-26645-03 10-27087-03 M ‘
10 GPM 10 GPM ]
‘FE” QJ SPOOLS (Flows @ 4500 psi Max. Recommended)
10-26645-04 o
10 GPM 10-26646-02
Fi’ 10 GPM
10-26645-05 —
10 GPM 0 i T
or ozssecos | (I LHHIX
wzseo | CPIQED| IR
waemsts | CIHIEIHE| T
‘0P’ e . 2 GPM :
102664509 | [ [il" l[f‘ mllm HTTEIX] ‘
10 GPM ' QG SPOOLS (Flows @ 4500 psi Max. Recommended)
‘OP1’ ‘c’ : c
10-26645-10 [E:DEX] 10-26646-02
10 GPM 10 GPM
FEX- : ' l - o
10-26645-16 Cﬁh lmmlmm M“ ( 10-26646-03
10 GPM "’ i il“.lm 10 GPM
TT P
10-26645-18 10-26646-15
6 GPM 2 GPM
PARTS LIST QF SPRING
ITEM | PARTNUMBER PART NAME oF | am| QG | QGF ITEM | SPOOL TYPES| SPRING
QJ- | QJF
2 See Table Spool 7 7 1 ] ?’TOFP'OOfT' 1(2!'35)648'02
3. 10-26642-02 Spoo! Stop 2 — — 2 4 !
10-26713-02 - - 1 - C,FF,FFX,F1 | 10-26724-02
4 See Table Spring 2 — — 2 (Copper)
10-27012-02 (Green) — — 1 —
5 10-25155-04 Plug - - 1 - ROUTINE MAINTENANCE KIT
10-25155-05 - — — 1 1K-01293-01
6 10-26787-02 Junction Box 1 1 1 1 (For Viton Rings use 1K-01293-07)
7 10-26900-02 1 Junction Box Gasket 1 1 1 1
3 10-26924-02 Name Plate 1 1 1 1 SOLENOID PIN
9 10-26652-03 Solenoid Gasket 2 2 1 1
MODE '
10 10-26805-02 Label 1 1 1 1 ITEM ODEL PART NO.
11 10-26299-02 Plastic Plug — — 1 1 -
12 PG-27092-020 Detent Assy. — 2 — — 17 AC 10-26966-02
i3 See Table Coil 2 2 1 1 bC 10-27141-02
14 10-26670-03 Fil. Hd. Scr., M4-0.7x6g 2 2 2 2
15 - 10-26885-03 Terminal Block 2 2 1 1
16 10-26849-02 Solenoid Knob 2 2 1 1
7 See Table Solencid Pin 2 - 1 1
18 83-52036-02 Spring Pin 1 1 1 1
19 82-20012-01* 1 O-Ring, 1/16x 3/8x1/2 4 4 4 4
20 32-20018-07_t O-Ring, 1/16x3/4x7/8 2 2 2 2
21 83-16915-08 1 Rd. Hd. Scr., M 3.5x5 4 4 2 2
22 83-32801-06 Drive Scr., 2x3/16 2 2 2 2
23 83-16919-08 T Ground Scr., M 4x6 1 1 1 1
24 84-01309-03 Pipe Plug, 1/16 2 2 2 2
26 10-26987-02 1 Seal 2 2 1 1

’
“f Included in Routine Maintenance Kit

. Symbol *L’, use -07
& Use -03 with DC Solenoids.

RN
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10-26894-02
Light Rod

10-26787-03
Junction Box

10-26801-02

Lens \
J

J NN

S

To assemble light

For Conduit Connection
On Opposite End Turn

Junction Box 180°

Light Assy.
110/120 VAC—10-26912-02 (Red)
220/240 VAC—10-26912-03 (Biue)
12 VDC-10-26912-05 (Black)
24 VDC—10-26912-06 {Green)

,insert lens into junction box then press light rod into lens.

Solenoids and Coils

Piug-in DIN 43650 Connector
VOLTS/CYC. CoIL TUBE VOLTS/CYC. COIL TUBE

120/60 or 120/60 or )

170720 85-50654-32 110/80 85-50552-32

240/60 or ) . . 240/60 or . .

220/50 85-50554-42 1 14.06925.02 220/50 85-50552-42 10-26925-02
110/50 85-50554-71 110/50 85-50652-71

220/50 85-50554-81 220/50 85-50552-81

240/50 85-50554-41 240/50 85-50552-41

12 VDC 85-50555-18 12 VDC 85-50553-18

24 VDC 85-50555-28 10-26926-02 24 VDC 85-50553-28 10-26626-02

Coil may be replaced without removing armature tube. Unscrew knob and pull coil straight back to
disengage it. Check voltage and cycles on new coil to insure correct replacement,

©
=
\:v:‘éz(é[

\;j\/
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For Conduit Connection
On Opposite End ;Fum

Junction Box 180

PART NUMBER PART NAME TSP | TSPL

10-26787-02 Junction Box 1 -

10-26787-03 - 1
2 10-26893-02 Adaptor 1 1
3 10-26930-02 Connector 1 1
4 10-26901-02 Gasket 1 1
5 10-26905-02 Ground Screw 1 1
6 83-16815-08 Rd. Hd. Ser., M3.6x(bLg.) | 5 5
7 83-33022-02 Tapping Scr., 8-32x1/2 2 2
8 10-26671-02 Thumb Screw 2 -2
9 10-26801-02 Lens - 2
10 | 10-26894-02 Light Rod - 2

10-26912-02 Light—110/120 VAC (Red) ‘
1 10-26912-03 Light—-220/240 VAC (Blue)} _ 9

10-26912-05 Light—12 VDC (Black)

10-26912-06 Light—24 VDC (Green)
12 | 10-26991-02 Screw 1 1

To assemble light, insert lens into junction box then press light rod into lens.

L ox
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DIN 43650 Connector

10-26298-02
(2) Plugs :

LA [

10-26922-02
Identification

Label

83-16918-06

Rd. Hd. Scr., M4x0.7x(6Lg.)

° SOL. B

“BPAT

Armature tube torque: 20 ft. Ibs.

Solenoids may be rotated 90 degrees in either direction.
Unscrew Knob, rotate solenoid coil to position desired and retighten knob.

Manual
Operating
Pin

For Electrical Connection
On Opposite End Turn
Junction Box 180°

9
:\\\
.:_,‘_]; I
E/‘ 3 »«\l =
BHL

\\\\\ \\:\\\ *\»,_\ N \‘\_\.\: ;\A \\\ \\ \ =3
] A AN N “ \N AN
T00 \ =
j g%ﬁ % 1
QG and QJ-BH QF and OM-BH
ITEM |PART NUMBER | PART NAME BH | BHL
\ 1 | 10-26592-02 5-Pin Connector . 1 1
2 10-26592-03 3-Pin Connector 1 1
! 3 |10-26893-02 Adaptor 1 1
4 10-26905-02 Ground Screw M4 1 1
g 5 |10-26671-02 Thumb Screw 2 2
6 |10-26937-02 Plug 2 -
7 | 10-26894-02 Light Rod = 2
8 |10-26801-02 Lens - 2
10-26912-02 Light—110/120 VAC (Red)
10-26912-03 Light—220/240 VAC (Blue)
9 |10-26912-05 Light—12 VDC (Black) - 2
10-26912-06 Light—24 VDC (Green)
10 | 10-26991-02 Screw 1 1

“Single-Solenoid Models

\, D:._SJ' Double A

Manchester,
7w n4313) 428-8311

Printed in U.S.A. 2/83

| Drosor oSt & Snaroe Mg Co

Michigan 48158

Mfg.

All Models

in:

Manchester, Michigan, U.S.A. 48158

England 0 France

QG, QJ, QGF and GJF are normally supplied
WI'[h BH and BHL 3-pin connectors. BH5 and

BHLbS
models.

O Germany

indicaté’ B-pin connectors for these

©Double A 1982
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Solenoid Operated
20 gpm/ 76 |/min
4500 psi/ 315 bar

1000 psi/ 70 bar for
High Water Base Fluids

Sweetland Company

950 DOOLITTLE DRIVE
SAN LEANDRO, CALIFORNIA 94577 (415) 635-0500

BS| pouble A

: Division of Brown & SharpeMfg. Co.

Hydraulics + Pneurnatics « Instrumentation | :
Fluid Conditioning Equipment ; : o . S Q075-P




As the name implies, ““directional control’ valves
are used to control the motion of fluid motors
and cylinders in hydraulic systems, Series 5 sole-
noid operated valves are designed to meet the re-
quirements of high performance, precision indus-

trial hydraulic systems operating at pressures to
4500 PSI and flows to 20 GPM. They mount on
the ISO size 05 mounting surface and are inter-
changeable with previous series 01 directional
valves.

The performance of most conventional solenoid
operated directional valves is limited by the flow
forces acting on the spool in opposition to the

solenoids and return springs. Special attention is

given to compensating for, or minimizing, these
undesireable forces in the design of the series 5
valve.

The resulting benefits include —

HIGH CAPACITY - up to 20 GPM at 4500 PSI,
without malfunction.

RELIABILITY — a high margin of shifting force
available to overcome spoo! friction due to dirt,
and other contaminents. Also, a balanced spool

with cushioned shift also means less wear and long
life.

SERVICEABILITY — plug-in coils and electrical
connections simplify maintenance.

i

AXIAL SPOOL BALANCE- The key design features associated with the balance of hydraulic forces on

the valve spool are illustrated and described below.

SPOOL CUSHIONING PASSAGE — Equalizes hydraulic force on ends of spoal, and cushions spool shift.

/i N

—

When spool is shifted, the fluid displaced from one
end of the spool is transfered to the other end
through this passage which is designed to provide a
cushioning effect and balance the spool.

SPOOL FORCE-BALANCING CONTOUR - Minimize the hydraulic unbalancing effects of fluid momen-

tum between the cylinder and tank ports.

B A
L
— = l “ uw.L] poe
- T
P L]._J

Flow forces that are developed at the conventional
square land orfice (P to B) are partially compensated |
for by the force balancing contour on the outer spool
lands (A to T).

e

(.

)
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A

SPOOL LAND SEQUENCING -—Accura-te seduencing of land opening and closing provides maximum
axial stability.

‘——‘__—_'—;3 . . In this example, it is important that flow path Ato T

B A is opened before the path P to B to prevent pressure
intensification which could upset axial balance and
N Pl Lot limit valve function.

ISOLATED SOLENOID CHAMBERS — Minimize transient pressure peaks in the solenoid to prevent
solenoid tube failure.

TYPICAL 2—-LAND SPOOL v
Pressure surges can occur within the armature-t’drbe
~ of 2 land wet armature valves due to cylinder port
decompression. These surges can easily exceed tube
pressure rating and result in premature tube failure.

DOUBLE A 4—LAND SPOOL C
o The armature tube area is isolated from the tank port. -
area by the outboard lands on the 4-land spool. Tank "
port pressure surges do not reach the armature tube-

00000 S 7 T 00000 ) to cause failure.
’ |
00000 B ) 0000 00
1

Other Eeatures and Benefits

"R B

Plug-in solenoid coil for ease of servicing can be replaced without disturbing the hydraulic system or wiring cavity,
Two solenoid sizes to chose from for optimum performance/cost selection.

Ductile iron body provides for superior wear characteristics—especially important with 95/5 high water based fluids.
Wet armature solenoids for quieter operation and long life with no dynamic seals to leak.

Molded coil construction is impervious to moisture and dirt.

Larger diameter spool combined with constant area and tangential flow passages results in low pressure drop.

““U** shaped grooves keep spool centered in the bore for longer spool life and lower leakage.

Four-land spool permits manufacturing of consistantly rounder spool for better balance in the bore and lower
spool wear and leakage. . :

Optional pin-type or top-side plug-in electrical connectors for easy valve replacement. Reversible to fit any
installation need. A -

Dual frequency {50/60 HZ) 2-wire coils for lower inventory at the OEM (optional).
Stainless steel solenoid pin is process hardened for long life.
Patented detent mechanism for greater reliability and long life.

3



Rated Fatigue Pressure

" PORTS PA & B 315 BAR (4500 PSt)
PORT T 70 BAR {1000 PSI}

The method of verifying rated fatigue pressure
conforms to NFPA recommended standard NFPA/
T2.6.1 category 3/90.

Maximum Recommended FIOW *-Liters/Min. (U.S. GPM)

~
A}
.

)

MODEL SPRING CENTERED SPR. OFFSET | DETENT
SPOOL c O | FF | F1 |FO1| OP { OP1|FFX| TT | C 0 Pl C| O

t SIZE 5 @ 76 | 76 | 76 | 76 | 19 |76**|76**| 76 |38**| 76 | 76 | 19 | 76 | 76
315 BAR (4500 PSI)| (20) {(20) | (20) | (20} (5) {(20) [(20){(20) | (10) | {20) | (20} | (B) [(20) | (20)
Size5 M@ | 57| 57 57| 57 57 | 57| 57| 38 | 57 | 57 57 | 57
70 BAR (1500 PSI)| (15) | (15)| (15) | (151 ] N/A | (18) | (15) | (181 | (10) | (15) | (18) [N/AL (15) | (15)

* Data is for AC or DC solenoids at 80% nominal voltage in a 4-way circuit with cylinder ports looped
together. Nominally reduced performance may result when certain spools are used in 3-way circuits.

** Maximum operating pressure for TT, OP and OP1 spools are 207 BAR (3000 PSI).

t Maximum operating pressure for high water base fluids is 70 BAR (1000 PSI).

Response Time

AC SOLENOID DC SOLENOID
VALVE :
TYPE SOLENOID SPRING SOLENOID SPRING
ENERGIZED RETURN ENERGIZED RETURN
SPRING CENTERED 10MS 15MS 50MS 80MS
SPRING OFF-SET 15MS 15MS 50MS 50MS
*DETENT 15MS S BOMS S

* Detented models must be actuated with a momentary signal of at least 100 ms. duration.

Solenoid Data

SERIES 5 SERIES 5M
INRUSH | HOLDING INRUSH | HOLDING
VOLTAGE | AMPS AMPS HOLD'TEG VOLTAGE | AmPs | Amps |HOLDING
(RMS) | (RMs) | WAT _ (RMS) | (RMS) | WATTS
120/60 120/60
110/50 410 98 37 110/50
(DUAL) (DUAL)
240/60 240/60 @
220/50 1.97 49 37 220/50 @
(DUAL) (DUAL)
110/50 3.25 77 28 110/50 @
220/50 1.55 42 28 220/50 @
240/50 1.65 42 28 240/50
12 VDC 44 12 VDC
24 VDC 44 24 VDC

Fluids & Seals

Buna-N seals are standard and are compatible with
water glycol, water-in-oil emulsions, high water
base fluids, and petroleum oils. For phosphate
-ester fire resistant fluids, viton seals {symbol L)
~must be specified.

F“tratiOn 25 microns or finer
‘Operating Temperature Range
0°F to 150°F (-12 0 66°C)

Viscosity Range

75 to 600 SSU {15-128 CST)

Mounting Position P

There is no restriction on mounting position of { 1,
spring centered or spring off-set models. Detented
models must be mounted with the spool bore
horizontal to reduce the possibilty of inadvertent

spool shift due to shock and or vibration.




R i e R

|
|

SpoolChaﬂ

VALVE FUNCTION, SYMBOL AND MODEL PREFIX
SPOOL TYPE 3 POSITION - 2 POSITION 2 POSITION
SPRING CENTERED SPRING CENTERED SPRING CENTERED
QF-5 Series SOLENOID B SOLENOID A
QJF-5 Series QGF-5 Series
A A B B A B B A A B
I
c LR M Sl
P P T P T
[] |
0 [HTHIX HIX HIH]
X [E
FF A HIX
F1 NI NTX] ilIN
o1 HIHXA [RIX] [1H]
o HIENX] EIX] HE]
op1 E X L]
'R I
FEX LM HIX e -
’ TITE T T ] NS
T XHIAIHT [iH]
2 POSITION 2 POSITION SPRING 2 POSITION SPRING
DETENTED OFF-SET TO PORT A OFF-SET TOPORT B
QM-5 Series QJ-5 Series QG-5 Series
A A B B A B 8 A A B
TL1T .
¢ o WOE XY | A D
! P¥ ! P T F T
H [EHIX]
o [EHIX [THX]
Pressure DFOD 0 8 16 2F4L0;/;! (i-O/MLI:‘)SG 64 72
(FLUID @ 100 SSU) 21 CST 220 e LA i e e o T
200 /“4
7 #1113
SPOOL |P+A|P+»B|A+T|B+T|P»T 180 g
C 4 4 3 5 — 160 /16 1
o 2 2 2 3 1 140 / -+10 o
FF 4 4 2 3 | — I ) T E
N 8 '
F1 4 4 2 5 | — - / o
FO1 2 | 4| 2] 8| 2 q 100 /’/' j/J 4
3 5 80 4 / / §.16 .
op 2 2 — V. 2T
oP1 2 | 4 | 3| 5 | — 60 Y W2
v // AN ¢
FEX a2 | 4| 3|8 | — 20 /// Za st
TT 6 6 6 7 4 20 // /é o i
L P 3 3 —_ - —_ O 2“%% .:' - ]

6 8 10 12 1‘4‘;741;6 18 20
FLOW (GPM)




Electrical Current 46.8 AC
Signal Light {symbol “LK* & *““TSPL") {1.84) "7
2—Places Clearance Required
_ 87.4 RERYan quire
Sol. A Light (3.44) D.C. to Remove Coil
: (Both Ends) (’ :
N | vy
\’,"—"\\ O i
v ) pousrea j
® (%)‘ -

—

Sol. B Light " .
Valve Model, Serial Number / . %" NPTF Conduit

Connection. Box
& Spool Symbol . - May Be Rotated

180° Manual
_ . . T Operating
T [T, G —r : Pin
( —f ] fyr\ (BothEnds)
116.6 : 114.3 ¥ Y
(4.59) {4.50)
Symbol S o ram 89.7
TSP /[/ L 353)
o o f . '
e I s u-f \\/ A ‘J____L
@@ i\ 71 ] 287
Y J:DoubIeA:l% (1.13) |
| 358 | t
4-Valve Mounting Holes (1.47) 14.2 Across Flats -
For Soc. Hd. Cap Screws (.56) e P__ (Both Ends) f( \
%-20x1-% or M6x40 Metric ‘ }
Grade 8 or Better
Torque 12/15 |N.M, NFPA DO2 Mounting Surface
1107130 | In. Lb. ( 1SO 4401-AC-05-4-A )
& v ;
PO O 35.1
5 A (1.38) 72.1
— _BE Y (2.84)
\./@ 69.9
(2.75)
O -5 &
92.2
—=— A.C
{3.63)
1 s
. 2383 , . 3167 [ . ' N
(8.38) " (12.47)
G =2 . APPROX. WT.
MODEL AC DC
f } ' KGS | LBS | KGS | LBS
SINGLE
] SOL. 40 | 88 | 4.9 | 1038
I ! DOUBLE
e Coeal |- ETId I A P
' 1 i ?—-( -
1o QG NG ° b QJ TN
e 1] . '/
T s T @ @ METRIC
el , o (INCHES)
T 1748 pc. — 2144 po
e (6.88) (8.44)

6



5M Low Power Option

—_
—
(s>}

|

HS DIN 43650 Connector *Option

Connector Plug

)

9.5
.[31)

with Lights
F'—V:-é_-—:-'.:ﬁ
. .{?lr——-!’__‘:.‘:_'l. ]
10 e, nll

Connector Plug
w/o Lights

S—
=

R [ 1

E o j

;.

w

ht——e (D

(4.59)
Symbol
IITSPII Ie) O o
l &SP OOr:f>
. 205.6
{8.09)

[
74.7

(2.84)

‘ 2383 o 8167 o,

(9.38) (12.47)

*Connector Plug not included with valve

BH Pin Type Connector Option {(N.F.P.A. T 3.5.29)

Oy =]

puny
—_

Rotated 180°

|

=

_

(] pouble &
O.

=] [o]
<:'OO OO:>

238.3

{9.38)

NUMBER OF NO. OF OPTION
SOLENOIDS PINS CODE
3 BH
SINGLE
5 BHB
DOUBLE 5 BH

Double solenoid valves are provided with a 5-pin connector. Single solenoid valves are available with 3-pin (BH) or 5-pin {BHB5) connectors.

Subplate and Mounting Surface

When ‘a subplate is not used, a
machined pad corresponding to
the shaded area must be provided.

11.2

(44

—

< 39.6 N
{(1.66)
> <
) o x
b
I 231 \S=7/R .
39.6 Ton) O gy
(1.56) _{—i—f I
¥ Y /; | l:
T i
ey
/F4(C -~
Clearance _‘/é/ "E/‘
N
Holes For '@;‘ lﬁ
Cap Screws - T.31)
|t
I t
43.7 i
(172) SL.L L

e

PR et
P
\\g }//
/ZD

m
-

P

o

P
27. 1
X1 55 0
€3 2
M 035 0
o IiL2_., 112
G- (043

T B
3.2 37.3
0.13 1.47
25 | 24
1.28 0.84
2 11.2
—4max m ma.

x
=
& | of

{=1
ml§ ojo! olo
o
(=]
g
o

— :
) =D
T * D
(2.08) 1) ”/f§\“ * ]
(3625) 114.3 - VR 825 -
e 3 ezt 2

P e Lt

33‘? {.44)

{1.31)

BOLT KITS* Includes {4) directional valve mounting bolts.

MODEL CODES SIZES THREAD
BK4-06 %-20x1% INCH
BK6M-40 M6x1 x40 METRIC

*Bolt kits are ordered separately.
NOTE: Metric grade 10.9 (SAE grade 8} mounting bolts required.

P214 04 % -% %

VALVE

FOR STANDARD

PORT SIZE

03 —3/8'* NPTF/BSP
3/4-16 SAE

04 —1/2" NPTF/BSP
7/814 SAE

06 —3/4" NPTF/BSP
1 1/16-12 SAE

PORT LOCATION
NO SYMBOL —
Back Ports

A — Side Ports

VALVE MOUNTING
HOLES

NO SYMBOL — 1/4-20
UNC-2B

M — MBx1

THREAD DESIGNATION
NO SYMBOL — Dryseal
L | Taper Pipe Thread
S — SAE Straight Thread

7

0-Ring Seal Ports
E — BSP Parallel




QF-5-C-10A1-L-TSP-DC12

SUBPLATE MOUNTED

SPOOL/SPRING ARRANGEMENT
F — 3 Pos., Spring Centered

G — 2 Pos., Spring Offset Sol. A

J — 2 Pos., Spring Offset Sol. B

M — 2 Pos., Detented

GF — 2 Pos., Spring Centered Sol. A
JF -2 Pos., Spring Centered Sol. B

NOMINAL VALVE SIZE
5 —NFPA D02 & 1SO-05

5M — D02 & ISO-05 With
Smali S}olenoids

SPOOL TYPES

See spool symbols

DESIGN SERIES

10A1 — Standard Valve

Electrical Features

COIL VOLTAGE

NO SYMBOL — 120/60 or 110/50
240/60 — 240/60 or 220/60 -
110/50 — Single Frenquency
220/50 — Single Frenquency
240/50 — Single Frenquency

DC 12 —12VDC

DC 24 — 24 VDC

ELECTRICAL OPTIONS

NO SYMBOL — Junction Box with
Terminal Block

LK — Signal Lights

TSP — Top Side Plug-In

TSPL — Top Side Piug-In w/Lights

BH — Pin Type Connector

BHL - Pin Type Connector w/Lights

BHE — 5 Pin Type Connector for >
Single Solenoid Units

BHLS — 5 Pin Type Connector for
Single Solenocid Units

HS — DIN 43650 Connector

SEALS
NO SYMBOL — Buna-N

L. — Viton

Pin Type Electrical Connector Option

Mfg. in: Manchester, Michigan, U.S.A. 48158 {3 England 0O

9/81 Printed in U.S.A

~ (DIN 43650) Electrical Connector Option

France © Germany

© Double A 1981
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Service

Solenoid Operated
20 gapm/ 76 |/min
4500 psi/ 315 bar

1000 psi/ 70 bar for
~ High Water Base Fluids

Sweetland Company
850 DOOLITTLE DRIVE
SAN LEANDRO, CALIF. 84577 = {415) 635-0500

BS| pouble A

Division 6t Brown & Shaipe Mig. Co.

Hydraulics « Pneumatics Instrumentation
Fluid Conditioning Equipment

/

e e

9075-S



Rated FIow at 4800 PSI oo et ettt v e s See Spool Table
IMaAXTITILM PIESSUIE oottt r e et e e e e e et e s e s bt st s n e eeaanaaa e e s e e e 4500 PS!
exCept ‘T’ POt woveoe oot I e ettt et 1000 PS|
R LT = I AN oY o £ U P PP PPPTOPPP 1000 PSI
Inrush / Holding Current, Dual Frequency Solenoids
T20 7 B0 i ettt e et bt et a e e 4.10/.98 amps
TTO 7 B0 ittt e e e e a v e et ettt s b e e ene s 4.10/.98 amps
240 7 B0 ..ottt ettt 1.97/.49 amps
220 7 BO oo e ...1.97/.49 amps
Single Frequency Solenoids
110 7 B0 ittt e e a b be e nane s ae e e e aeaeanree s 3.25/.77 amps
220 7 B0 vt ... 1.65/.42 amps
2A0 [ B0 oottt ettt ettt ....1.55/.42 amps

D.C. SoINOIA POWET iiviiiiiii et e ettt e s e nea s e e re s eeeb et atb et ancannsbaan e rans e 44 watts
Maximum Internal leak Rate at 3000 PSI (Mineral Oil)
OF CENLEIEA .eovviireereeeeieeet s eeetees s et neete et e e e easssabe s eaees 10 C.1.P.M. {except TT spool)
OM, QJ and QG Shifted 16 C.I.P.M. {except TT spool)

See application bulletin 9075-P for additional performance information. See bulletin 9003-S for
troubleshoot}ng and maintenance information. Parts or replacement units may be obtained from your
local Double A distributor.

-

F-5-C-10A1-L-TSP-240/60

SUBPLATE MOUNTED } SOLENOID VOLTAGE

No Symbol — 120/60 and 110/50

— 240/60 — 240/6G0 and 220/50.
(Dual Freguency)
110/50, 220/50 or 240/50

SPOOL/SPRING ARRANGEMENT (Single Frequency)

F — 3 Position, Spring Centered 12DC, 24 DC
G ~ 2 Position, Spring Offset

Solenoid A
J — 2 Position, Spring Offset . ELECTRICAL CONNECT|0NS
- Solenoid B No Symbol »—Juncgon Box with
M —.2 Position, Detented . : - - Terminal Block
GF — 2 Position, Spring Centered LK — Signal Lights

. TSP — Top Side Plug-In
Lo . Solen'md A TSPL — Top Side Plug-in with Lights
JF ~ 2 Position, Spring Centered BH ~ Pin Type Connector

Solenoid B ' BHL -- Pin Type Connector w/Lights

BH5 — 5 Pin Type {Single Sol. only)

BHLS5 — & Pin Type with Lights
(Single Solenoid only)

HS — DIN 43650 Connector

NOMINAL VALVE SIZE
tSO-05 and NFPA D02

SEALS
No Symbol — Nitrile
L — Viton
SPOOL TYPE
See.Spool Chart DESIGN SERIES




26

SOL. A

24

Install spools with notched end on ‘A’ port end

21 6 10 23 14 15 17
SOL. B
N UE N TORQUE:
' \ / 4 20 F1. Lb.
7
1 { )
% , Manual
T s ' (’ Operating
b_ ] ‘ - ‘ Pin
B P{A 4T
2 22] 8 19 20 g

10 23 14 15

i
4

NS

I

il

install spools with notched end on A’ port end

" ' . . TORQUE:
SOL.B 20 Ft. Lbs, -
s NG 4 T
ﬁ 4 /// // ;:’.’/" /,7
: AN W 59N
’ N
; NP T7 77 55D
M 4 273
gy 0
B PtA T

[{e}
-
W
-
D

3



\1 : Z L’Z S0L.B TORQUE:
N

20 Ft. Lbs.
KN
b S LA

Y7,
——
[\ B

Manual
Operating
Pin
Install spool with small end toward solenoid.
'
17 @ 26 15 14 21) (23
TORQUE: S
20 Fu. Lbs. SOL. A =) X
AN \\ \\\\ \Q\Ej\
NN
N
X\/
Manual Auh 5 [: %
‘Operating . . : %
Pin Z8 A \ = ;
‘ NHTITR
N \ \\
X R \\ =
Bl PAA T |
16).(13) (9) (25) (3) (2) (8Y)22) (19) (4) (s

Install spool with small end toward solenoid.

4



11 24 7 6 10 23 21 14 15 26

il
TORQUE:
L 20 Ft. Lbs.
= SOL. B
= \\i\J ;/ % 7 //;,//
' I W
11 . >
5& i ﬂ B Manual
N T _ Operating
g A \ Pin
H— g2 7“ / 7

B P A4 T
5) (4) (25) (3) (2) (22)8) (19) (20) (9) *(13) (16
Install spools with notched end on ‘A’ port end
17) (26) (18) (14 @ 23) (10) (6) (7) (1) (24
TORQUE:
20 Ft. Lbs. SOL. A 2
7 2 VAR |
7 4 // 7 4 !
. gLy »
<
S~ -
N 1] 11
Manual — \‘ 1% :[[ ﬂ .
Operating % b | ] B .
Pin %\\\\\\ S 7 = 1 ’
' 7 ,// % ///' 7] ./
TN A I X -
/
B P+A \T

16

13) (20) (o9 25 3) (22)8) (2) (19
'I.n.stall.spools with notched ehd on A port end

5
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Qm, QJF, QGF SPOOLS

QF SPOOLS _
(Flows @ 4500 psi Max. Recommended) {Flows @ 4500 psi Max. Recommended)
s SYMBOL AND
SYMBOL AND SPOOL GRAPHIC SYMBOL
PART NUMBER SPOOL GRAPHIC SYMBOL PART NUMBER ; —
' 'c InERvival #
c ; \ A B 10-26639-02 \ll' " W Hmn “‘ lu 8 Sﬁ:}l X
oo AR s | | e |HDIEID) KR |
20 GPM P ’
o _ .
o 10-26639-03 ﬂ:[‘lm&:lﬂmm H_]EE_X]
10-26639-03 MEIX] 20 GPM
20 GPM
ey QJ SPOOLS (Flows @ 4500 psi Max. Recommended)
10-26639-04 lﬂ@lﬁ.ﬂlﬂ -l [D]H[XJ ‘c’ Y ; i
20 GPM 10-26641-02 | (] Illlm..ll‘“llm_ v .i i g lz]u
‘E1° i 20 GPM P T
wgrses | DIWp|  EHIX T
‘ ogeeesos (DI 0D|  EEHIX)
FQ1° 5 20 GPM j
2663 [ - o
waeeor | IOl I p
5 GPM 10-26641-15 [Mjmmj m
op - 5 GPM ;
10-26639-09 'MB i Hm ' _
20 GPM TR i : QG SPOOLS (Flows ® 4500 psi Max. Recommended)
"OP1° y v : e 7
wassseo [IMATMR|  TT/) waserer | |~
20GPM | N 20 GPM P
FEX T ; R ’ o ‘
osee. | ADIEIAD| DD | | emoeos | IHEID|  CIHX
20 GPM . . e 20 GPM '
TT .. - i D L pe
i ‘ i ks . IX I IT1T 10 ¥
wsissoss | CITETETD | IR | | oot |HIHIHD|  F557)
106eM 3 | BESEOlE T B 5 GPM
« - AY
PARTS LIST QF SPRING CHART .
ITEM | PART NUMBERJ’ PART NAME aF | am gf‘ gf: ITEM | SPOOL TYPES | SPRING o
. 0.0P.0P1TT 10.2603602
2 Charted’ Spool 1 1 1 1 F1,FO1 - o
- Y10-26642-02 / ?L/ 2 — - 2 C,FF,FFX 10-2664802
3 I's @ﬁ 5
10-26713-02 -~ Spool Stop [ - - 1 -
Charted ] 2 . Z 2 ROUTINE MAINTENANCE KIT
.:4 - 10-26908-02 0 Spring _ - 1 1K-01290-01
10725155_04 P _ _ ] _ (For Viton Rings use 1K-01290-07)
5 'l 1bos18505 7 Plug - - =11
6 - "10-2629002 v Junction Box 1 1 1 1
7 10-2690302 1 | Junction Box Gasket 1 1 1 1
3 10-2620502 Name Plate 7 1 i 1
) 10-2665302 1 ¢ | . Solenoid Gasket 2 2 1 1
10 10-2680502 .| Label 1 1 1 1
11 10-2629902 w Plastic Plug - — 1 1
12 PG-2694602 & Detent Assy. Z 3 - =
13 Charted o Solenoid, Py, 6 2 2 1 1
14| 10-2667003 V2| Fil. Hd. Scr., M4-0.7x6g 2 2 2 2
15 . 10-26885-02 / Terminal Block 2 2 1 1
6 T | 102665502 5| Solenoid Knob 2 2 | 1
. 1026556602 0| sorenoid Pin 2 = 1 1
17102633802 ol _ - 2 _ -
18- | 82-2001401°1 O-Ring, 1/16x1/2x5/8 5 5 5 5
20 |7 B220018071 _k O-Ring, 1/16x3/4x778 2 2 2 2
21 - | B316915081 . Rd. Hd. Scr., M 3.5x5 4| 4 2 2
22 | 833280106 Drive Scr., 2x3/16 2 2 2 2
23 1 8316818081 71 Ground Scr., M4x6 1 1 1 1
247 | B84:01310:03 “1  Pipe Plug, 1/8 1 i 1 1
25 840131103 | Pipe Plug, 1/4 i 1 1 1
26 - | 10-2698702t | Seal 2 12 | 1

1 Inciuded in Routing Maintenance Kit..

* Symbol LY, use-07 -
Note: 10-26338-02 Solenoid pin
& use 03 with DC sotenoids.

included.in detent assy.



10-26894-02
Light Rod -

10-26290-03
Junction Box

Wi
o]

10-26801-02

Lens For Conduit Connection

On Opposite End Turn
Junction Box 180°

Light Assy.
L 110/120 VAC - 10-26912-02
220/240 VAC — 10-26912-03

12 VDC — 10-26912-05
24 VvDC —-10-26912-06

i

To assemble insert lens into junction box then press light rod into lens.

Solenoids and Coils

Plug-In DIN 43650 Connector

VOLTS/CYC.| SOLENOID colL | VOLTS/CYC.| SOLENOID.. | _coiL- |
120/60 or - ) ) ] 120/60 or R R
110/50 85-30254-32 | 85-50254-32 110/50 85-30252-32- | 85-60262-32 [-it- .
240/60 or ] ] RADE 4. 240/60 or ANIESAY | _E.EADED.

. 920750 85-30254-42 85-50254-42 390/80 - 85 3;029‘_2_‘{12 ; §5~ 59252: 42 |
110/50 85-30254-71" | 85-50254-71 - 110/50 - 85-30252-71--| 85:60262.71 | ~ - -
220/50 85-30254-81 85-50254-81 220/50 “85-30252-81 | 85-50252:-81..].
240/50 85-30254-41 86-50254-41 240/50 85-30252-41- |+ 85-50252141
12 VDC 85-30255-18 B85-50255-18 12 VDC '85-30253-18 85-50253-18
24 VDC 85-30255-28 85-50255-28 24 VDC 85-30253-28 85-50253-28

Coil may be replaced without removing armature tube. Unscrew knob and pult coil straight back to "
disengage it. Check voltage and cycles on new coil to insure-correct replacement.

e L]

s

. For Conduit Connection

On Opposite End Turn
Junction Box 180°

R

ITEM |PART NUMBER | .PART NAME ... ».. " L'TSP | TSPL
1 10'26290'02 Jtlmction'BoxF . 1 S
10-26290-03 | Ce - 1
2 | 10-26893-02 Adaptor 1 1
3 | 10-26930-02 |-Connector 1 1 e
4 | 10-26901:02 Gasket 1 1
5 | 10-26905-02 | Ground Screw 1 1.
6 | 83-16915-08 | Rd. Hd. Scr.,M3.6x(5Lg.) | & | . 6.
7 83-33809-02 | Tapping Scr.,M4x{10Lg.) |- 2 2
8 10-26671-02 | Thumb Screw - -2 2 ;
9 10-26801-02 Llens - - I
10 | 10-26894-02 Light: Rod = 170
10-26912-02___| Light 110/120 VAC | ] 7|
10-26912:03 ... | Light 220/240.VAC... . |.° _ T|oge 1o
11 q026912:05 | Light 12vbE . - 1o
10-26912-06 | Light 24 VDC S A N
12 | 10-26991-02 | Screw . I P O

s

To assemble light, insert lens into juriction box then press light rod into lens.

s



10-26299-02
(2) Plugs

SOL. A

DIN 43650 Connector

| 10-26830-02
Identification -
 Label

l .

L

83-16918-06 %
Rd. Hd. Scr., M4x0.7x(6Lg.} ¥ 'sbl
_ﬂﬁ SOL. B
/, 7
7 S
~+—— Manual
2 S Operating
IO s Pin
//’,.//// /

BPAT

Armature tube torque: 20 ft. lbs.
. Solenoids may be rotated 90 degrees in either direction.
‘Unscrew Knob, rotate solenoid coil to position desired and retighten knob.

Junction Box 180°

. For Electrical Connection
* On Opposite End Turn

8

7
A~y
VAN
N
B i H /'

//’ < =,

BHL

Single-Solenoid Madels

9/81 Printed in U.S.A.

QJ and QJ-BH

RORE

LA g L = i
. { \i ~ %\\ \)
/_/ . / J //' L j
QF and QM-BH
ITEM|PART NUMBER PART NAME BH BHL
1 10-26592-02 5-Pin Connector 1 1
2 10-26592-03 3-Pin Connector 1 1
3 10-26893-02 Adapter 1 1
4 10-26905-02 Ground Screw M4 i 1
5 10-26671-02 Thumb Screw 2 2
6 [10.2663702 Piug 2 -
7 10-26894-02 Light Rod - 2
8 10-26801-02 Lens — 2
10-26912-02 Light—-110/120 VAC
10-26912-03 Light—220/240 VAC
9 110-26912-05 Light—12 VDC - 2
10-26912-06 Light—24 VDC ’
10 10-26991-02 Screw 1 1

All Models

QG, QJ, OGF and QJF are normally supplied
with BH and BHL 3-pin connectors. BH5 and
BHL5 indicate 5-pin connectors for these
models.

'

,Mf,g. in: Manchgster,Mi_c_higan,_U.S_‘A._A_BISB [1. England O France {1 Germany

© Double A 1981
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