1-MPS-585

V o X INSTALLATION INSTRUCTIONS
| STONNEN FOR SUNNEN MPS-585A
HYDRAULIC PRESSURE TRANSDUCER

# i

Install the Hydraulic Pressure Transducerin the hydrauhc supply line to the spindle drive motor and connect cables
as follows:

WARNING: TURN- ELECTRICAL POWER OFF AT MAIN BUSS BOX OR ‘MAIN POWER SOURCE
WHEN PERFORMING ANY MAINTENANCE ON MACHINE ELECTRICAL SYSTEM.

CAUTION: Disconnect and reconnect wires one at a time. Unit will not function properly if wires are reversed.
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FIGURE 1, Hydraulic Pressure T'ransdu.éér )

HYDRAULIC PRESSURE TRAN SDUCER

1. DISCONNECT Electrical Power Cord from 3. Install the new Hydraulic Pressure Trans-
Control Console. ducer in the hydraulic supply lifie to the
2. IF INSTALLED: Disconnect the old Trans- - spindle motor (see Figure 1).
ducer Cable from Feed Control Console and 4. Connect the Transducer Cable to Feed

remove old Hydraulic Pressure Transducer - - Control Console. .
from hydraulic supply line. ’ ) ‘

SUNNEN PRODUCTS CO. o 7910 MANCHESTER o ST LOUIS, MO 63143 USA. o PHONE: 314-781:2100
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FEED CONTROL CONSOLE
6. Open Door to Feed Control Console. Selector Switch), from terminal #5 on Ter-
7. Remove three (5)‘ Resistors (1k, 1k, 2.2k) minal Block TB3 and connect to terminal #2
from Terminal Block TB3 (see Figure 2). on Terminal Block TB3. _
8. Install 100k Resistor (Color Coded: brn/ 12. Sonn_ectl ESWIEET(i\rIgZaISggiLé%Q) tofrt(;f
blk/yel) on Terminal Block TB3. Attach one eirlmln% 9I‘nrrrfin 1| TB1
lead to terminal #3 and the other to miha on e 2 '
terminal #4, 13. To recalibrate “MPS” System, refer to
9. Install 150k Resistor (Color Coded: brn/ Section H of "MPS” Installation & Op %ration
grn/yel) on Terminal Block TB3. Attach one ' Tnstructions. -
lead to terminal #4 and the other to NOTE: DO NOT ADJUST: The “Zero” and
terminal #5. “Span” adjustment settings on your new

" Hydraulic Pressure Transducer are

10. Remove wire #7 (Lead 27 connected to preset at the factory.

potentiometer) from terminal #7 on Termi-

nal Block TB1 and connect to terminal #3 on 14. Close Door on Feed Control Console.
Terminal Block TB3. 15. RECONNECT Electrical Power Cord to
11. Remove wire #5 (Lead 25 connected to Con- Control Console.

trol, NOT wire #5 (Lead 26 connected to
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SUNNEN® MODULAR POWER FEED SYSTEMS
Model: MPS-10 & MPS-11

READ THE FOLLOWING INSTRUCTIONS THOROUGHLY AND CAREFULLY BEFORE UNPACKING,
INSPECTING, OR INSTALLING THE SUNNEN® MODULAR POWER FEED SYSTEMS.

"SUNNEN®AND THE SUNNEN LOGO ARE REGISTERED TRADEMARKS OF SUNNEN PRODUCTS COMPANY,”

SUNNEN® PRODUCTS COMPANY » 7910 MANCHESTER AVENUE ¢ ST. LOUIS, MO 63143, U.S.A. - PHONE: 314-781-2100



GENERAL INFORMATION

The Sunnen® equipment has been designed and engineered for a wide variety of parts within the capacity and limitation of the equipment. With proper care
and maintenance this equipment will give years of service.

READ THE FOLLOWING INSTRUCTIONS CAREFULLY AND THORQUGHLY BEFORE UNPACKING, INSPECTING, OR INSTALLING THIS EQUIPMENT.

IMPORTANT: Read any supplemental instructions BEFORE installing this equipment. These supplemental instructions give you important information to
assist you with the planning and installation of your Sunnen equipment.

Sunnen Technical Service Depariment Is available to provide telephone assistance for installation, programming, & troubleshooting of your Sunnen
equipment. All support is available during normal business hours, 8:00 AM to 4:30 PM Ceniral Time.

Review all literature provided with your Sunnen equipment. This literature provides valuable information for proper installation, operation, and maintenance
of your equipment. Troubleshooting information can also be found within the Instructions. If you cannot find what you need, call for technical support.

Where applicable, programming information for your Sunnen equipment is also included. Most answers can be found in the literature packaged with your
equipment.

Help us help you. When ordering parts, requesting information, or technical assistance about your equipment, please have the following
information available:
¢ Have ALL MANUALS on hand. The Customer Services Representative or Technician will refer to it.
* Have Model Number and Serial Number printed on your equipment Specification Nameplate.
* Where Applicable: Have Drive model and all nameplate data. Motor type, brand, and all nameplate data.
For Troubleshooting, additional information may be required:
* Power distribution information (type - delta, wye, power factor correction; other major switching devices used, voltage fluctuations)
s [nstallation Wiring (separation of power & control wire; wire type/class used, distance between drive and motor, grounding).
« Use of any optional devices/equipment between the Drive & moior (output chokes, etc.).
For fast service on your orders call:
Sunnen Automotive Customer Setvice toll free at: 1-800-772-2878
Sunnen Industrial Customer Service toll free at: 1-800-325-3670
Customers outside the USA, contact your local authorized Sunnen Distributor.
Additional information available at: tp:/Awww.sunnen.com or e-mail: sunnen@sunnen.com

NOTE: Sunnen reserves the riﬁht to change or revise specifications and product design in connection with any feature of our products contained herein.
Such changes do not entitle the buyer to comesponding changes, improvements, additions, or replacements for equipment, supplies or accessories
previously sold. Information contained herein is considered to be accurate based on avalilable information at the time of printing. Should any discrepancy of
information arise, Sunnen recommends that user verify the discrepancy with Sunnen before proceeding.

ESD PREVENTION REVIEW

Let's review the basics of a sound static control system and its effective implementation. First, in the three step plan:
1. Always ground yourself when handling sensitive components or assemblies.

2. Always use a conductive or shielded container during storage or transportation. These materials create a Faraday
cage which will isolate the contents from static charges.

3. Open ESD safe containers only at a static safe work station.

At the static safe work station, follow these procedures before beginning any work:
A. Put on your wrist strap or foot grounding devices.

B. Check all grounding cords to make sure they are properly connected to ground, ensuring the effective dissipation of sta-
tic charges.

C. Make sure that your work surface is clean and clear of unnecessary materials, particularly common plastics.

D. Anti-static bubble wrap has been included for use at the machine when an ESD safe workstation is not available.

You are now properly grounded and ready to begin work. Following these few simple rules and using a little common sense will go a long
way toward helping you and your company in the battle against the hazards of static electricity. When you are working with ESD sen-
sitive devices, make sure you:

GROUND
ISOLATE
NEUTRALIZE




SUNNEN® LIMITED PRODUCT WARRANTY

Sunnen® Products Company and its subsidiaries (SPC) warrant that all new SPC honing machines, gaging equipment, tooling, and related equipment will
be free of defects in material and/or workmanship for a period of one year from the date of original shipment from SPC.

Upon prompt notification of a defect during the one-year period, SPC will repair, replace, or refund the purchase price, with respect to parts that prove to be
defective (as defined above). Any equipment or tooling which is found to be defective from improper use will be returned at the customer's cost or repaired
(if possible) at customer's request. Customer shall be charged current rates for all such repair.

Prior to returning any SPC product, an authorization (RMA#) and shipping instructions must be obtained from the Customer Setvice Department or items
sent to SPC will be returned to the customer.

Warvanty Limitations and Exclusions This Warranty does hot apply to the following:
« Normal maintenance items subject to wear and tear: (belts, fuses, filters, etc).

« Damages resulting from but not limited to:
» Shipment to the customer (for items dellvered to customer or customer's agent F.O.B., Shipping Point)
» Incorrect installation including improper lifting, dropping and/or placement
» Incorrect electric power (peyond +/- 10% of rated voltage} including intermittent or random voltage spikes or drops
> Incorrect air supply volume and/or pressure andfor contaminated air supply
» Electromagnetic or radio frequency interference from surrounding equipment (EMI, RFI}
> Storm, lightning, flood or fire damage
» Failure to perform regular maintenance as outlined in SPC manuals
» Improper machine setup or aperation causing a crash to cecur
» Misapplication of the equipment
» Use of non-SPC machines, tooling, abrasive, fixturing, coolant, repair parts, or filtration
» Incorrect software installation and/or misuse
> Non-authorized customer installed electronics and/or software
» Customer modifications to SPC software

THE LIMITED WARRANTY DESCRIBED HEREIN 16 EXPRESSLY IN LIEU OF ALL ANY OTHER WARRANTIES. SPC MAKES NO REPRESENTATION OR WARRANTY OF ANY
OTHER KIND, EXPRESS OR IMPLIED, WHETHER AS TO MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR ANY OTHER MATTER. SPC IS NOT
RESPONSIBLE FOR THE IMPROPER USE OF ANY OF ITS PRODUCTS. SPC SHALL NOT BE LIABLE FOR DIRECT, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES INCLUDING BUT NOT LIMITED TO: LOSS OF USE, REVENUE, OR PROFIT. SPC ASSUMES NO LIABILITY FOR PURCHASED ITEMS PRODUCED BY OTHER
MANUFACTURERS WHO EXTEND SEPARATE WARRANTIES. REGARDLESS OF ANY RIGHTS AFFORDED BY LAW TO BUYER, SPC's LIABILITY, IF ANY, FOR ANY AND
ALL CLAIMS FOR LOSS OR DAMAGES WITH RESPECT TO THE PRODUCTS, AND BUYER'S SOLE AND EXCLUSIVE REMEDY THEREFORE, SHALL. IN ALL EVENTS BE
LIMITED IN AMOUNT TO THE PURCHASE PRICE OF THAT PORTION QF THE PRODUCTS WITH RESPECT TO WHICH A VALID CLAIM IS MADE.

Shipping Damages
Except in the case of F.O.B., Buyer's destination shipments, SPC will not be liable for any settlement claims for obvious and/or concealed shipping damages.
The customer bears the responsibility to unpack all shipments immediately and inspect for damage. When obvious and/or concealed damage is found, the

customer must immediately notify the carrier's agent to make an inspection and file a claim. The customer should retain the shipping container and packing
material.

SUNNEN® SOFTWARE LICENSE AGREEMENT

This document is a Legal Agreement between you, as user and licensee (Licensee), and Sunnen® Products Company (SPC) with respect to preprogrammed
software (Software) provided by SPC for use on SPC Equipment. By using the Software, you, as Licensee, agree to become bound by the terms of this
Agreement.

In consideration of payment of the license fee (License Fee) which is part of the price evidenced by your receipt (Receipt}, SPC grants to you as Licensee
a non-exclusive right, without right to sub-license, to use the particular copy of the SPC Software licensed hereunder only on the particular equipment sold with
the Software. SPC reserves all rights including rights not otherwise expressly granted, and retain title and ownership to the Software including all subse-
quent copies or updates in any media. The Software and all accompanying written materials are covered by copyrights owned by SPC. If supplied on
removable media (floppy disk), you, as Licensee, may copy the Software only for back up purposes; or you may request that SPC copy the Software for you
for the same purposes. All other copying of the Software or of the accompanying written materials is expressly forbidden and is in violation of the Agreement.

The Software and accompanying written materials (including the uset's manual, if any) are provided in an "as is" condition without warranty of any kind
including the implied warranties of merchantability and fitness for a particular purpose, even if SPC has been advised of this purpose. SPC specifically does
not warrant that it will be liable as a result of the operation of the Software for any direct, indirect, consequential or accidental damages arising out of the
use of or inability to use such product even if SPC has been advised of the possibility of such use. It is recognized that some states do not allow the exclu-
sion or limitation of liability for consequential or accidental damages and to the extent this is true, the above limitations may not apply.

Any alteration or reverse engineering of the software is expressly forbidden and is in violation of this agreement.

SPC reserves the right to update the software covered by this agreement at any time without prior notice and any such updates are covered by this
agreement.




SAFETY INSTRUCTIONS
READ FIRST

This machine, like any equipment, may be dangerous if used improperly. Please
read all warnings and instructions before attempting to use this Unit.

Always disconnect power at main enclosure before servicing Unit.
Always wear eye protection when operating this Unit.

DO NOT attempt any repair or maintenance procedure beyond those described in
this book. Contact your Sunnen® Field Service Engineer or Technical Services
Representative for repairs not covered in these instructions.

DO NOT atternpt to defeat any safety device on this machine or on any of the
optional equipment.

Unit MUST be operated at least 18 in. (457 mm) above floor.
WARNING: Unit operates at EXTREMELY high temperatures.
Indicates CE version ONLY.,
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GENERAL INFORMATION & SPECIFICATIONS

Sunnen® Modular Power Feed System

MODEL: MPS-10 MPS-11
Electrical Requirements: 115V, 60 Hz, 1 Ph 115V, 50/60 Hz, 1 Ph
Color: Pearl Gray Pearl Gray

INTRODUCTION
This Instruction Manual is provided to give the information required to install and operate the Sunnen® Modular

Power Feed System.

Model MPS-10 is designed for power-stroked machines equipped with electr’c spindle drive motors.
(Use Appendix A with the following instructions.)

Model MPS-11 is designed for power-stroked machines equipped with hydraulic spindle drive motors.
(Use Appendix B with the following instructions.)

When ordering parts for, or requesting information about your Unit, include the model and serial numbers of
your Machine.

READ THE FOLLOWING INSTRUCTIONS THOROUGHLY AND CAREFULLY BEFORE UNPACKING,
INSPECTING, OR INSTALLING SUNNEN® MODULAR POWER FEED SYSTEM.

vi



SECTION 1

GENERAL

This section is designed to aid the user in unpacking,
inspecting, and installing of Sunnen® MPS Modular
Power Feed Systems, Models MIPS-10 and MPS-11
{see Figure I-i),

FIGURE«1-1, Modular Power Feed Sysiem

INSTALLATION

SUGGESTED TOOLS & MATERIALS

The following tools and materials are suggested for
installing the Sunnen Modular Power Feed System:

Wire Cutters/Strippers

Screw Driver (Std. &Jewelers)
Hex Key (/8" & 1/4")
Slip-Joint Pliers (Small Nose)
Open End Wrench (7/1)
Electrical Tape

UNPACKING & INSPECTING

Unpack Modular Power Feed System and inspect
for signs of damage resulting from the improper
handling by carrier. If damage is evident,
immediately file a claim with the.carrier.

WARNING
Turn electrical power off at main buss box or
main power source when performing any
maintenance on machine's electrical system.

INSTALLING SPINDLE NOSE ADAPTER

The following procedure is for installing Spindle
Nose Adapters (see Figure [-2) on machines equipped
with 32mm or 40mm drive shafts (see step 1) or on
machines equipped with #4 or #5 "Morse" Tapered
Drive (see step 2). Consult your local Sunnen Field
Engineer if your machine drive assembly differs
from the following.

Yy SPINDLE
MOTOR
SHAFT

SPINDLE
SHOULDER

HUB SCREW
" CAP
- FLATHEAD

‘%\ DISASSEMBLY ~—

REMOTE
FEED UNIT

W@‘f _BOLT

—
r
5
|
|
|
|
J

af

! TORQUE
& le—" BRACKET

FIGURE¢1-2, Remote Feed Unit

1
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FIGURE=1-3, Remote Feed Unit
STEP 1- Spindle Nose Adapter (32/40mm):
s Align Keyway in Input Hub with the key on the | l\
Spindle Motor Shaft and slide hub onto shaft. \ / P CABLE
¢ Place Hub Screw Cap (chamfer side out) on end y
of Input Hub and secure with Flathead Bolt to 4-PIN
Spindle Motor Shaft. Tighten bolt (30 to 40 ft-Ibs / 4 CONNECTOR
40-50 newton meters) until hub is firmly seated
against Spindle Shoulder. - CABLE
STEP 2- Spindle Nose Adapter (#4/5 Morse Taper): '
* Loosen Locking Nut on Drive Assembly.
» Slide "Morse" Tapered Drive out of the machine's < TORQUE
spindle taper. sLIp—%" BRACKET
. RING
° Remove Locking Nut. - REMOTE
* Remove Key. FEED UNIT
* Install Locking Nut on Input Hub.
» Align Slots in Locking Nut and Input Hub, and
install Key. REMOTE sLP
. . . FEED UNIT
¢ Install Input Hub in the machine's spindle taper. RING
» Tighten Locking Nut. ! g
INSTALLING REMOTE FEED UNIT =1 e (_
CAUTION i
DO NOT install Remote Feed Unit unless — =
Disassembly Ring is in place on Input Hub.
1. Install Disassembly Ring on Input Hub (see X " Na-Pin
Figure 1-3). ' BRAGKET CABLE CONNECTOR
2. Install Remote Feed Unit by turning onto

threaded Input Hub. Hand tighten.

FIGURE<1-4, Torque Bracket



3. Install Torque Bracket on Remote Feed Unit (see
Figure -4},

NOTE: A Torque Bracket must be installed to
prevent the Slip Ring on the Remote Feed Unit from
turning while in operation. (If Torque Bracket
supplied with the system does not work on your
machine, you will need to make a bracket for your
machine.)

FEED CONTROL CONSOLE

1. Position the Feed Control Console in a
convenient location.

2. Attach the Motor and Control Cables to bottom
rear of the Feed Control Console (see Figure J-5).
* PL6 - Motor Cable (4.Pin Connector) is for the
Remote Feed Unit.

* PL7 - Control Cable @Pin Connector) is for
control signal output, Machine's Main Electrical
Control Panel.

» PL8 - Used with MIPS-11 ONLY - Transducer
Cable (4.Pin Connector) is for the Hydraulic
Pressure Transducer.

D &

- s FEED
— -@ CONTROL
Lz comgoﬂz

------

4-PIN CONNECTOR 9-PIN CONNECTOR
(MOTOR CABLE) (CONTROL CABLE)
REMOTE FEED UNIT | MACHINE'S CONTROLS

MPS-11 ONLY - 4-PIN CONNECTOR
(HYDRAULIC PRESSURE TRASDUCER)

FIGURE-«1-5, Feed Control Console

REMOTE FEED UNIT CONNECTION
Route Motor Cable between Feed Control Console
and Remote Feed Unit. Attach to 4-Pin Connector
on Remote Feed Unit (refer to Figure [-4).

NOTE: Ensure cable is free to move with the
stroking action of the machine.

INSTALLING TRANSFORMER OR TRANSDUCER

1. Install Current Transformer (see Appendix A) on
machines equipped with electric spindle drive motors
or a Hydraulic Pressure Transducer (see Appendix B)
on machines equipped with hydraulic spindle drive motors.
Appendix A - Current Transformer (Electric Spindle
Drive Motor)

Appendix B - Hydraulic Pressure Transducer
(Hydraulic Spindle Drive Motor)

2. Route the Control Cable to the Machine's Main
Electrical Control Panel.

NOTE: Use Cord Connector where cable enters the
panel to provide an oil tight connection.

WIRING OPTIONS

When connecting cables to the Machine's Main
Electrical Control Panel, refer to the Wiring Diagram
included in this instruction package. The Feed
Control Console can be wired for one of two modes
of operation. In either mode, the STOP Button on
the Feed Control Console is fully functional and will
stop all machine and feed functions when depressed.
The modes are as follows:

MASTER CONTROL MODE - Wiring Options 1A
and 1B allow the Feed Control Console to control
BOTH machine and feed functions. (Honing Cycle
Start Button is used to start both machine and feed
functions. Honing cycle stops when Honing Timer
times out, when STOP Button is depressed, or when
Machine's Stop Button is depressed.) See step 1,
Wiring Option 1A (when control circuit exists on
the machine) or step 2, Wiring Option 1B (when
NO control circuit exists on the machine).

SLAVE CONTROL MODE - Wiring Option 2 (see
step 3) allows the Machine's Controls to control
BOTH machine and feed functions. (The feed cycle
is started and stopped in conjunction with the
machine's spindle, from an auxiliary contact signal
from the machine. The Honing Cycle START
Button and Honing Timer on the Feed Control
Console are not functional in this mode.)

NOTE: The System requires 115V, 1-Ph input - Two
optional Transformers are available from Sunnen:
PEM-516A (Domestic): PEM-517A (Export):

208/230/460V Primary ~ 220/380/440V Primary
115V Secondary 115V Secondary
250 Volt/ Amps 250 Volt/Amps




1. WIRING OPTION 1A, (Master Control Mode) B. Replace the Machine's Hold-In Contact with the

for machine on which a Control Circuit Exists (see MPS' Auxiliary Contact as follows:

Figure 1-0). » Disconnect Wire(s) from one Terminal of the
Machine's Cycle Hold-In Contact and connect to

WARNING s

These are general wiring instructions. Consult  Orange Wire (MPS _Control Cable).

with your local sunnen field engineer, or sunnen * Connect Black Wire (MPS Control Cable) to the

products company, for specific instructions for open Terminal on the Machine's Cycle Hold-In

wiring your machine. Improper wiring could Contact.

result in persomal injury or damage to the ¢ Disconnect Wire(s) from second Terminal of the

equipment. Machine's Cycle Hold-In Contact and connect to

. ire (MP trol Cable).

A. Connect Yellow Wire (MPS Control Cable) and Green Wire (MPS Cf)n rol Cable) | Cabl N

Violet Wire (MPS Control Cable) in series with © Connect Brown Wire (MPS Control Ca le) to the

Machine's Control Circuit Fuse (or Machine's open Terminal on the Machine's Cycle Hold-In

EMERGENCY STOP Switch) as follows: Contact.

e Disconnect Wire from Machine's Control Circuit C. Individually tape off ends of remaining wires.

Fuse and connect to Violet Wire (MPS Control
Cable). Connect Yellow Wire (MPS Control Cable)
to Machine's Control Circuit Fuse.

THEORY OF OPERATION

When the MPS Honing Cyclte START Button (1 PB) is depressed, the Honing Timer (Tl) will be automatially set to the
desired (preset) honing time. This will close Timer Contacts Zi and 22. Contact 22 closes onlymomentarilywhile START
Button (1 PB) is being depressed; Contact ZI remains closed during the entire honing cycle. The closing of Contact 22
energizes Relay 1 CR. Contact 1 CR1 , which is wired in parallel with the Machine's START Switch, energizes Machine's
Cycle Relay (CR). Machine's Contact CRI, which is wired in series with Timer Contact Z1, closes - providing a holding circuit
for MPS Cycle Relay 1 CR; Machine's Contact CR2 also closes, energizing Machine's Contactor 1 M, which turns the
spindle ON.

When Honing (Tl ) times out, or the MPS STOP Button or the Machine's STOP depressed, cycle will STOP.

MACHINE CONTROL CIRCUIT MPS CONTROL
{TYPICAL)
START
5ot @
N @ CYGLE
(MAX. SIZE YEL E-STOP START
6.0 AMPS) vio 237, | TMER CONTROLS " e RELAY
CONTROL I 2
FUSE 1 HONE START HoNE 11 g i |
¥—e 1 sToP e oo o= | '
BREAK GIRCUIT ~ ——0 o——Q_T_Q—O—o L 1 z 1 L
COMNECTION AT "X* it PLT-9 ¢ I
| PL7-8 ¢ :
| o4 I 1% BLK PL7-3 |
BAN PL75 {

ORG PL7-1Y 1CR1 y
R GRN P72 ¢ }—l
}II @ RED PL7-7
CR2 SPINDEL MTR. [WHT, PL7-6 ) TO LOAD METER CIRCUIT
M L L1 " smaren &
SPNDLE OTon CONTROL FUSE
P MAX. SIZE 6.0 AMPS
< b ; PLB-3 »
CONTROL CABLE = e .
PRESSUHETRANSDUCg R e——— MAX. CONTACT RATING
N e 1CR1 6.0 AMPS
s 1CR2 6.0 AMPS
E-STOP 6.0 AMPS
FOR HYDRAULIG .

SPINDLE MOTOR

FIGURE<1-6, Wiring Option 1A
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2. WIRING OPTION 1B, (Master Control Mode)
for machine on which NO Control Circuit Exists
{see Figure [-7).

WARNING
These are general wiring instructions. Consult
with your local sunnen field engineer, or sunnen
products company, for specific instructions for
wiring your machine. Improper wiring could
result in personal injury or damage to the
equipment.

A. Comnect Yellow Wire (MPS Control Cable) and
Violet Wire (MPS Control Cable) in series with
Machine's Control Circuit Fuse (or Machine's
EMERGENCY STOP Switch) as follows:

* Disconnect Wire from Machine's Control Circuit
Fuse and connect to Violet Wire (MPS Control Cable).
» Connect Yellow Wire (MPS Control Cable) to
Machine's Control Circuit Fuse.

B. The Honing Machine may be started and stopped
directly through the normally open auxiliary contacts
of the MPS's Cycle Relay by wiring as follows:

NOTE: Green and Orange Wires (MPS Control
Cable) are connected beween the Machine's STOP
Switch and Motor Starter Coil. Black and Brown
Wires (MPS Control Cable) are connected to an
Auxiliary Contact to provide an external hold-in
from the Machine.

¢ Connect Orange Wire (MPS Control Cable) to the
Machine's Wire leading to the Motor Starter Coil.

* Connect Green Wire (MPS Control Cable) to the
Machine's Wire leading to the STOP Switch.

» Connect Black Wire (MPS Control Cable) to a
Terminal on the Auxiliary Contact in the Machine's
Cyecle Start Circuitry.

» Connect Brown Wire (MPS Control Cable) to
second Terminal on the same Auxiliary Contact in
the Machine's Cycle Start Circuitry.

C. Individually tape off ends of remaining wires.

the Machine's STOP depressed, cycle will STOP,

THEORY OF OPERATION

When the MPS Honing Cycle START Button (1 PB) is depressed, the Honing Timer (T1 ) will be automatically set to the
desired (preset) honing time. This will close Timer Contacts 21 and 22. Contact 22 closes only momentarily while START
Button (1 PB) is being depressed; Contact 21 remains closed during the entire honing cycle. The closing of Contact 22
energizes Relay 1 CR. Auxiliary Cycle Relay Contact 1 CR1 is wired in series with the spindle motor starter or hydraulic
pump starter, energizing Machine's Contactor 1 M which tumns the spindle ON.

MP8 Cycle Relay 1 CR remains energized until the Honing Timer (T1 ) times out; or either the MPS STOP Button or the
Machine's STOP Switch is depressed. The honing cycle will STOP.When Honing (T! ) times out, or the MPS STOP Button or

MACHINE CONTROL. CIRCUIT

(MAX, SIZE 6.0 AMPS)
CONTROL FUSE

BILK

MPS CONTROL

START

IPB_ /T
o (1)

TIMER CONTROLS

1CR2

ey o

2 1

PL7-3

YEL

PL7-9

VIO
M ORG

PL7-B )
\Y

SPINDLE

MOTOR

PL8-2 L
PL81 ,,

FOR HYDRAULIC
SPINDLE MOTOR

PL7A 4y
OVERLOAD h
\V GRN PL7-2
Al <
i BRN PLIS
i L
I RED| | P77 CONTROL FUSE
M L FOR ELECTRICAL WAl PLZS TOLOADMETERGIRGUT | njAX  SIZE 6.0 AMPS
SPINDLE MOTOR =
©) < MAX. CONTACT RATING
GONTROL GABLE —PLes N .
PRESSURE TRANSDUCER N _ 1CR1 6.0 AMPS
BLK 1CR2 6.0 AMPS

E-STOP 6.0 AMPS

FIGURE-1-7, Wiring Option 1B

5




3. WIRING OPTION 2, Slave Control Mode ¢5ee B. Connect Black Wire (MPS Control Cable) to a
Figure 1-8). Terminal on the Normally Open Auxiliary Contact
in the Machine's Cycle Start Circuitry (either the

WA;F.!NIN,G . Cycle Start Relay or Spindle Contactor).
These are general wiring instructions. Consult
with your local sunnen field engineer, or sunnen C. Connect Blue Wire (MPS Control Cable) to
products company, for specific instructions for  another Terminal on the same Normally Open
wiring your machine. Improper wiring could  Auxiliary Contact in the Machine's Cycle Start
result in personal injury or damage to the Circuitry.

equipment. D. Individually tape off ends of remaining wires.

A. Connect Yellow Wire (MPS Control Cable) and
Violet Wire (MPS Control Cable) in series with the
Control Circuit Fuse (or in series with the
Machine's STOP Switch) as follows:

* Disconnect Wire from Machine's Control Circuit
Fuse and connect to Violet Wire (MPS Control
Cable).

* Connect Yellow Wire (MPS Control Cable) to
Machine's Control Circuit Fuse.

THEORY OF OPERATION
When the Machine's Controls are used to control BOTH the machine and feed functions, MPS control is started and
stopped through an Auxiliary Contact closure supplied by the Machine's Controls (Master Controls). The Auxiliary Contact
can be either a normally open contact on the Cycle Relay or on the Spindle Motor Starter. When the Auxiliary Contact
closes, it overrides the MPS Timer Contacts and energizes MPS relay 1 CR 1o place the MPS control in cycle. When the
Machine cycle stops, the Auxiliary Contact opens and allows the 1 MPS conirol to drop out of cycle (honing cycle will stop).
Depressing either the MPS STOP Button or the Machine's STOP Switch will stop all machine and feed functions.

MACHINE CONTROL CIRCUIT MPS CONTROL
{TYPICAL 3 WIRE CONTROL)
START
ﬁ')_‘—c IPB @
@ CYCLE
(MAX. SIZE E-STOP START
6.0 AMPS) 2571 JTIMER CONTROLS oTo o @ RELAY
CONTROL I Z
FUSE HONE START Hone - GECUIT J ioRe
i STOP RELAY ) _21”_ —> oo o ”_«__
—O o——n 7
oR1 1GR2 (OR
1| |_|1M AUX.) e e
1 BLK PL7-3
77
BLU PLT-4 .
YEL PL7-8 4, -
Q|
Vo PL7-S ) ?
AN

—”—————@—. rep! | ez,

CR2 N J_ J_ l spgg%yﬂm, WHT, PL7-8 ,) TO LOAD METER CIRGUIT
SPINDLE MOTGR CONTROL FUSE
oI MAX. SIZE 6.0 AMPS
< = PL8-3 3
PRE:;T:::;?;;& — R MAX. CONTACT RATING
T e 1CR1 6.0 AMPS
S 1CR2 6.0 AMPS
E-STOP 6.0 AMPS
FOR HYDRAULIC —-

SPINDLE MOTOR

FIGURE-1-8, Wiring Option 2
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GENERAL

This section is designed to aid the user in making
adjustments to the Modular Power Feed System

SECTI
PREPARING FO

ON 2
OPERATION
MAJOR CONTROLS

For location of controls, see Figure 2-1; for the
function of the controls, refer to Tuble 2-1.

before the System and the Machine can be operated.

TABLE 2-1, Control Functions

HONING CYCL.E
START
STOP

POWER

ON/OFF

RAPID FEED
EXPAND/RETRACT

FEED IN PROGRESS

FEED

SPINDLE SPEED*

Pushbutton Switch'
Pushbutton Switch
(Locking)

White Lens
Indicating Light
Selector Switch

Jog Switch

Green Lens
Indicating Light

Selector Knob

Selector Switch
(Three Position)

NOMENCLATURE DESCRIPTION FUNCTION
SPINDLE LOAD Meter Indicates the percentage of spindle load produced
HONING TIME Timer' Sets the length of the honing cycle (Automatically stops

all machine and feed functions at the end of a cycle)

Starts all machine and feed functions
Stops all machine and feed functions

Indicates when power to Modular Power Feed System is ON

Controls power to Feed Control Console

Manually feeds stones in or out during setup.

Indicates when stones are being expanded during honing cycle

Controls spindle load (Setting is based on bore diameter,
condition of bore, material, and stones used)

Compensates for changes in hydraulic pressure at various
spindle speeds to maintain a 3 H.P. load

NOTE": Operative only when the MPS Feed Control Console is installed as Master Control to control BOTH feed and machine functions.
NOTE® Installed on MPS-11 Units ONLY.

SPINDLE

LOAD METER

EED
KNOB

HONIN
TIMER
—iz

S

FEED-IN-PROGRESS
" LIGHT

T RAPID FEED
SWITCH

sTART— LD
BUTTON sl
HONING il
CYCLE : =
E-STOP—" ©
BUTTON =1 AL
POWER”
ON/OFF
SWITCH

|~ MPS-11 ONLY
SPINDLE SPEED
SELECTOR SWITCH

FIGURE 2-1, Feed Control Console
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ADJUSTMENTS

1. Turn ON Electrical Power at Main Buss Box or
Main Power Source.

2. Remove any tooling from Remote Feed Unit,

3. Turn ON power to Modular Power Feed System
and the Machine.

4. Set the Spindle Motor rpm at approximately
mid-range, under a no-load condition.

5. Set Stroke Speed to slowest rate.
6. Set Machine's Stroke Stops to shortest distance.
7. Turn OFF oil supply to Oil Nozzle.

8. Rotate STOP Button to ensure it is not in the
lock position. .

9. Depress START Button:

« Master Control - Depress Start Button on Feed
Control Console. Honing Timer must be set for unit
to operate.

+ Slave Control - Depress Start Button on Machine's
Controls.

10. Depress STOP Button on Feed Control Console;
BOTH the Machine and the Modular Power Feed
System should STOP operating.

11. Loosen two (2) Screws securing Feed Control
Console Door.

12. Turn RAPID FEED Switch to EXPAND (see
Figure 2-2}. Shaft on Remote Feed Unit should rotate
counterclockwise when looking into Remote Feed
Unit. If rotation is incorrect, proceed as follows:

* Open Door on Feed Control Console.

» Reverse blue wires at terminals #8 and #5 on Terminal
Block TB2 inside of the Feed Control Console.

» Close Door and recheck rotation.

13. Move JUMPER to Position 1 (refer to Figure 2-
2). Use Position 2 ONLY if latching contact is not
used in Option 1B,

NOTE: Position 1 is for External-Hold, and Position
2 is for Self-Hold (refer to Figure 2-2).

Zero L.E.D. Adjustment
Adjust Zero LED as follows (see Figure 2-3):

1. Remove any tooling from Remote Feed Unit.

2. Set the Spindle Motor rpm at approximately
mid-range, under a no-load condition,

3. Set Stroke Speed to slowest rate.

TERMINAL
BLOCK TB2

SCREWS

°
o

FEED

\
RAPID
SWITCH

JUMPER

o :\7P
£/ POSITION 2
~ POSITION 1

{

FIGURE2-2, Feed Control Console (Internal View)
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4. Set Machine's Stroke Stops to shortest distance.

5. Turn OFF oil supply to Oil Nozzle. t. Turn STOP
Button to ensure it is not in the lock position.

6. Depress START Button:

» Master Control - Depress Start Button on Feed

+ Control Console. Honing Timer must be set for
unit to operate.

» Slave Control - Depress Start Button on Machine's
Controls.

ZERO
ADJUSTMENT
POTENTIOMETER

-
ZERO LED

FIGURE2-3, Zero LED-Adjustment

WARNING
TAKE NECESSARY PRECAUTIONS TO PREVENT
ELECTRICAL SHOCK WHILE COMPLETING
ZERO ADJUSTMENT. CONTROL IS WIRED AT
115 VOLTS.

7. Open Door to Feed Control Console.

8. Turn Zero Adjustment Potentiometer until Zero
L.E.D. begins to blink (flicker).

« Adjust clockwise if Zero L.E.D. is not on,

*» Adjust counterclockwise if Zero L.E.D. is on
continuously.

NOTE: When setting the Zero Adjustment, the
Hydraulic Sensitivity Adjustment SHOULD be
adjusted to approximately its mid-range setting {refer
to step 8 and Figure 2-4).

9. Depress STOP Button on Feed Control Console.

10. SHUT OFF power to the Modular Power Feed
System and the Machine.

Calibration, MPS-11 Only

Spindle Load Meter Calibration (for machines with
hydraulic spindle drive motors):

1. Install a Hydraulic Pressure Gage in the
Hydraulic Supply Line to the Spindle Motor.

2. Operate the machine under a no load condition
with no tooling installed (refer to Section III, Setup
and Operation).

At IV 2o\ T Z° 1

o () )
3

ol © B

sy le]

1@<l
<B
| <3

SPINDLE SPEED
. SELECTOR
Mg swiTcH

INCREASE

AN

N SENSITIVITY

ADJUSTMENT
SCREW

FIGURE-2-4, Feed Control Console (Internal View)



3. Adjust the spindle speed to approximately 150 rpm.

4. Measure the hydraulic pressure in the supply line
to the Spindle Motor.

5. Calculate the OPERATING PRESSURE adjusted
for 3 H.P. at 150 rpm using the following formula:
CID = motor Cubic Inch Displacement / revolution

FLOW RATE (GPM) = C—'Dzé 1RPM
5152
PRESSURE (PSI) =
SURE (PSD = —Gpwm

OPERATING PRESSURE = Idle Speed Pressure + PSI
Sample Calculation:

SPINDLE SPEED (RPM) = 150

SPINDLE SPEED SELETOR SWITCH = 2-MED {see Table 2-2)

IDLE SPEED PRESSURE @ 150 RPM = 75
(Reading of hydraulic pressure gage)

CID = 6.5IN¥REV (obtain from hydraulic motor specifications)
GPM =8:5X150 _ 4 o5
231

5152
PSl = ——=—=1218
4.22
OPERATING PRESSURE = 75 + 1218 = 1293

6. Operate the machine with tooling and a prehoned
scrap workpiece installed (refer to Section III, Setup
and Operation).

7. Increase machine load by increasing feed until
hydraulic pressure equals the calculated
OPERATING PRESSURE.

8. Adjust the Spindle Speed Selector Switch (see
Figure 2-5 and Table 2-2).

TABLE 2-2, Spindle Speed Selector Switch

TO COMPENSATE FOR PRESSURE CHANGES AT VARIOUS SPINDLE
SPEEDS, A SPINDLE SPEED SELCTOR SWITCH HASE BEEN INCOR-
PORATED INTO THE MPS-11. POSITION SWITCH AS FOLLOWS:

SPINDLE SPEED SWITCH POSITION
BELOW 150 RPM 1-LOow
150 TO 275 RPM 2-MED
ABOVE 275 RPM 3-HIGH

NOTE: The Hydraulic Sensitivity Adjustment
SHOULD be adjusted to approximately its mid-range
setting. It SHOULD NOT be in its fullv counter-
clockwise setting (refer to Figure 2-5).

9. Turn the Sensitivity Adjustment Screw inside the
Feed Control Console until Spindle L.oad Meter
reads 100% at the calculated OPERATING
PRESSURE (refer to Figure 2-5).

10. Check and readjust Zero L.E.D. Adjustment as
necessary.

11. SHUT OFF power to the Machine and the
Modular Power Feed System.

12. Set RED Cycle Switch on rear of Honing Timer
to 50 Hz or 60 Hz as required.

NMOTE: Switch is located on the lower right rear of
Timer, below point where wires are connected.

13. Close Door to Feed Control Console and secure
by tightening two (2) Screws.

I

FIGURES2-5, Feed Control Console (Internal View)
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SECTION 3

SETUP &

GENERAL

This section describes setup and operating
procedures for the MPS-10 and MIPS-11. Prior to
operating the Modular Power Feed System, the
Operator should ensure that all adjustments
described in Section Il are complete.

SAFETY PRECAUTIONS

The following precautions should be followed to
ensure maximum safety of personnel while working
on or around power-stroked honing machines.

» Ensure all guards are in place before operating.

*» Keep machine clear of tools or other foreign
objects.

» Wear proper safety items such as, safety glasses,
gloves, non-slip safety shoes and other personal
safety equipment as necessary or required.

» DO NOT wear loose clothing or jewelry while
working on or around machine.

* Keep area around machine free of paper, oil, water
and all other debris at all times.

» When lifting workpiece or tooling, use proper

OPERATION

+ Turn OFF electrical power at Electrical Control
Enclosure Disconnect Switch when performing
service not requiring power.

« Turn OFF electrical power at Main Power Source
when performing maintenance on or cleaning of
Electrical Control Enclosure.

* DO NOT adjust stroke length while honing.

* Stay clear of all moving parts.

SETUP & OPERATION (TYPICAL)

1. Position workpiece so centerline of bore is in
approximate alignment with center-line of spindle
motor shaft (see Machine's Operating Instructions).

2. Assemble the Sunnen Wide Range Power Honing
Tool according to Installation Instructions packaged
with tool (see Figure 3-1).

3. Slide Input Yoke Adapter onto the Hex Shaft of

the Remote Feed Unit. Turn Adapter to ensure it
locks onto Pins in the Drive Ring fsee Figure 3-2).

4. Slide Universal Cover over Input Yoke Adapter.

5. Adjust Stroke Stops (see Machine's Operating
Instructions).

OUTUPUT FLANG
ADAPTE

lifting procedure.
E
R %

-
-

"\“\
—
T
INPUT YOKE f
= DISASSEMBLY
ADAPTER RING
DRIVE & FEED 7,
EXTENSION

7

UNIVERSAL
/ COVER

200
COVER

DISASSEMBLY
RING RING

FIGURE3-1, Honing Tool
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6, Adjust the Spindle Speed (sce Machine's
Operating Instructions).

7. MPS-11 ONLY - For machines equipped with
hydraulic spindle drive motors, adjust the Spindle
Speed Selector Switch. This must be done to
maintain a 3 H.P. load (see Table 3-I; refer to
Seciion 11.C.8.).

8. Adjust the Stroke Speed (see Machine's
Operating Instructions).

9. Adjust the Oil Nozzle to ensure an ample amount
of honing oil is supplied to the bore.

CAUTION
Use ONLY full strength Sunnen Industrial Honing Gil.

10. If Feed Control Console is wired to control
BOTH machine and feed functions, set Honing
Time for one honing cycle by rotating Bezel on the
Honing Timer to the desired honing time (see
Figure 3-3). Timer automatically resets each time
Honing Cycle START Button is pushed, until you
readjust the honing cycle time.

11. Adjust the Feed Knob to the lowest setting that
gives good cutting action u&h respect to bore
diameter, condition of the bore, mated, and stones
wed (see Table 3-2).

NOTE: The Feed Settings shown in the table are
offered as a suggested starting point. Experience with
your particular machine and part will dictate the most
eco-nomical feed setting for your shop.

12. Turn ON power to the Machine and the Modular
Power Feed System. Power Light should now be lit
on Feed Control Console.

13. Turn and hold the RAPID FEED Switch to
EXPAND, until all the stones contact the bore wall.
Shaking the honing tool shaft keeps the hone from
binding in the bore while the stones are being fed
out.

14. Retract the stones slightly by turning RAPID
FEED Switch to RETRACT. (Starting the hone with
the stones pressed tightly against the bore wall
would produce unnecessary stone wear.)

CAUTION
The STOP Button on Feed Control Console STOPS
BOTH machine and feed functions (refer to Figure 3-3).
After STOP Button has been pressed, it must be
rotated counterclockwise before the machine and
feed functions can be restarted.

15. Press START Button.

If wired as Master Control - Depress Start Button
on Feed Control Console.

If wired as Slave Control - Depress Start Button on
Machine's Controls.

12

TABLE 2-2, Spindle Speed Selector Swiich

TO COMPENSATE FOR PRESSURE CHANGES AT VARIOUS SPINDLE
SPEEDS, A SPINDLE SPEED SELLCTOR SWITCH HASE BEEN INCOR-
PORATED INTO THE MPS-11. POSITION SWITCH AS FOLLOWS:

SPINDLE SPEED SWITCH POSITION

BELOW 150 RPM 1-LOW
150 TO 275 RPM 2-MED
ABOVE 275 RPM 3-HIGH

REMOTE FEED

/ UNIT

INPUT YOKE — "
ADAPTER

FIGURE 3-2, Tool Installation
TABLE 2-2, Spindle Speed Selector Swiich

DIAMETER SPINDLE ROUGH NORMAL BORE
(inches) (rpm) BORE (Clean Up)
2 400 10 50
3 270 10 60
4 200 10 70
5 160 10 75
6 130 10 80
8 100 10 85
10 80 10 90

FOR FAST STOCK REMOVAL INCREASE SPEED

IF STONES WAEAR RAPIDLY
1. REDUCE FEED
2. USE HARDER STONES

IF FEED-IN-PROGRESS LIGHT 1S ON CONTINUALLY AND SPINDLE LOAD DECREASES
1. INCREASE FEED
2. DRESS STONES
3. USE SOFTER STONES

SPINDLE
LOAD METER
HONIN , _—FEED
MER ™ KNOB
FEED-IN-
SRR "~ PROGRESS
BUTTON LIGHT
E-STOP {2
BUTTON ~~— RAPID FEED
SWITCH
HONING
CYCLE
// MPS-11 ONLY
POWER SPINDLE SPEED
ON/OFF SELECTOR SWITCH
SWITCH

FIGURE 2-1, Feed Control Console



A - CURRENT TRANSFORMER
INSTALLATION INSTRUCTIONS

FOR MACHINES EQUIPPED WITH
ELECTRIC SPINDLE DRIVE MOTORS

Install Current Transformer in Machine's Main Electrical Control Panel as follows,
using Ring Connectors {see Figure 4-1):

WARNING
Turn electrical power off at main buss box or main power source when
performing any maintenance on machine electrical system.

1. Wrap Primary Winding on Current Transformer per Table A-l.

NOTE: The Zero Adjustment should be checked whenever there is a change in
thenumber of turns on the Current Transformer.

2. Connect two (2) Black Wires of Primary Winding in series with one phase of
the Electrical Supply Voltage to the Spindle Drive Motor.

3. Place Current Transformer in bottom of control panel.
4. Place Currrent Transducer in bottom of control panel.

5. Connect the White Wire (MPS Control Cable) to Terminal 1 on the Current
Transducer.

6. Connect the Red Wire (MPS Control Cable) to Terminal 2 on the Current
Transducer.

7. Connect the Black Wire on the Current Transformer to Terminal 3 on the
Current Transducer.

8. Connect the White Wire on the Current Transformer to Terminal 4 on the
Current Transducer.

0
ELECTRICAL
SUPPLY
GE

I i —|: -I:__ CURRENT

| I MOTOR TRANSFORMER

| T T T | SsmaRiER

e ! [ wHT_
CONTROL
CABLE

RED

333

@ = RING CONNECTOR

RING
PRIMARY SCREW
|-~ CONNECTOR PRIMARY . ol
(See Table A-1 &

on next page) /__ WIRE
pe .. L=
SPINDLE - ]
DRIVE ; <E5)SRING

MOTOR L. CONNECTOR
T ENUT

FIGURE-A-1, Current Transformer
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APPENDIX A

TABLE A-1, Current Transformer

THIS TABLE GIVES THE NUMBER OF REQUIRED TURNS OF WIRE
THROUGH THE CENTER OF THE CURRENT TRANSFORMER FOR
VARIQUS SPINDLE MOTORS (BY HORSEPOWER & LINE VOLTAGE).
THE NUMBER OF TURNS HAVE BEEN CALCULATED TO GIVE THE
EQUIVALENT OF 5.0 HORSEPOWER LOAD WHEN SPINDLE LOAD
METER READS 100%.

SPINDLE LINE NUMBER
HORSEPOWER VOLTAGE OF TURNS
2.0 230 5
2.0 380 6
2.0 460 6
3.0 230 8
3.0 380 9
3.0 460 ki
5.0 230 6
5.0 380 6
5.0 460 8
7.5 230 8
7.5 380 9
7.5 460 i3
10.0 230 8
10.0 380 9
10.0 460 "
15.0 230 11
15.0 380 12
15.0 460 14
20.0 230 9
20.0 380 12
20.0 460 14

* Adding number of turns increase load meter sensitivity.
Reducing number of turns decreases load meter sensitivity.

NOTE: The zero adjustment should be checked whenever there is a
hange in the number of turns on the current transformer,
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- HYDRAULIC PRESSURE TRANSDUCER
INSTALLATION INSTRUCTIONS

FOR MACHINES EQUIPPED WITH
HYDRAULIC SPINDLE DRIVE MOTORS

Install the Hydraulic Pressure Transducer in the hydraulic supply line to the
spindle motor as follows (see Figure B-1):

WARNING
Turn electrical power off at main buss box or main power source when
performing any maintenance on machine electrical system.

1. Connect the Transducer Cable to the Transducer as labeled.

NOTE: The motor must discharge into the Hydraulic Reservoir; a meter-out circuit
is not acceptable.

2. Route and connect the Transducer Cable to the bottom rear of the Feed

FEED
CONTROL
ﬁ%\\FEED CONSOLE
CONTROL
CONSOLE PLE PLS P
=
Q&‘mpm
. CONNECTOR
! - CABLE

GRN
._\

BLK

SUPPLY LINE

IS
9

o L
WHT

“E~HYDRAULIC
PRESSURE
TRANSDUCER




NOTES
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Like any machinery, this equipment may
be dangerous if used impropetly. Be sure
to read and follow instructions for
operation of equipment.




FRACTION / DECIMAL / MILLIMETER EQUIVALENTS CHART
FRACTION | DECIMAL | MILLIMETER | rpacrion | BecimaL | MILLIMETER | pscrion™ ' becima. | MILLIMETER
.003937 0,1000 9/32 281250 7,1438 21/32 656250 16,6688
007874 0,2000 19/64 206875 7,5406 . 669291 17,0000
e 011811 0,3000 5/16 312500 7,9375 43/64 671875 17,0656
1/64 015625 0,3969 e 314961 8,0000 11/16 687500 17,4625
015748 0,4000 21/64 328125 8,3344 45/64 703125 17,8594
019685 0,5000 11/32 343750 8,7313 - 708661 18,0000
023622 0,6000 . 354331 9,0000 23/32 718750 18,2563
e 027559 0,7000 23/64 359375 9,1281 47/64 734375 18,6531
1/32 031250 0,7938 3/8 375000 9,5250 748031 19,0000
031496 0,8000 25/64 390625 9,9219 3/4 750000 19,0500
035433 0,9000 . 393701 10,0000 49/64 765625 19,4469
e .039370 1,0000 13/32 406250 10,3188 25/32 781250 19,8438
3/64 046875 1,1906 27/64 421875 10,7156 e 787402 20,0000
116 062500 1,5875 o 433071 11,0000 51/64 796875 20,2406
5/64 078125 1,0844 7116 437500 11,1125 13/16 812500 20,6375
e 078740 2,0000 29/64 453125 11,5094 el 826772 21,0000
3/32 .093750 2,3813 15/32 468750 11,0063 53/64 - | .828125 21,0344
7/64 109375 2,7781 e 472441 12,0000 27/32 843750 21,4313
o 118110 3,0000 31/64 484375 12,3031 55/64 859375 21,8281
1/8 .125000 3,1750 1/2 500000 12,7000 866142 22,0000
/64 140625 3,5719 e 511811 13,0000 7/8 875000 22,2250
5/32 156250 3,688 33/64 515625 13,0969 57/64 890625 22,6219
o 157480 4,0000 17/32 531250 13,4938 e 905512 23,0000
11/64 171875 4,3656 35/64 546875 13,8906 29/32 906250 23,0188
3/16 187500 4,7625 . 551181 14,0000 59/64 921875 23,4156
e .196850 5,0000 9/16 562500 14,2875 15116 937500 23,8125
13/64 203125 5,1594 37/64 578125 14,6844 e 944882 24,0000
7/32 218750 5,5563 e 590551 15,0000 61/64 953125 24,2094
15/64 234375 5,9531 19/32 593750 15,0813 31/32 968750 24,6063
236220 6,0000 39/64 609375 15,4781 . 984252 25,0000
1/4 250000 6,3500 5/8 625000 15,8750 63/64 984375 25,0031
17/64 265625 6,7469 o 629921 16,0000 1 1000000 25,4000
o 275591 7,0000 41/64 840625 16,2719 1-1/16  |1.062500 26,9880
FORMULAS:
MULTIPLY BY TO GET MULTIPLY BY TO GET
INCHES (in) x 254 =  MILLIMETERS (mm) MILLIMETERS (mm)  x 0.03937 = INCHES (in)
FEET ()  x  0.3048 = METERS (m) METERS (m) x  3.281 = FEET (ft)

Sunnen® reserves the right to change or
revise specifications and product design
in connection with any featurs of our
products contained herein. Such changes
do not entitle the buyer to corresponding
changes, improvements, additions, or
replacements for equipment, supplies or
accessories previously sold. Information
contained herein is considered to be
accurate based on available information
at the time of printing. Should any
discrepancy of information arise, Sunnen
recommends that user verify discrepancy

with Sunnen before proceeding.

PRINTED IN U.8.A. 0907
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_CENTURY HONING MACHINE IS THE. PRODUCT OF

' YEARS OF EXPERIERCE AND SKILL IN THE
 MANUPACTURE OF HONING PROCESS EQUIPMENT. SINCE
m mnmm OF HONING AS A COMMERCIAL PROCESS
THE SCOPE HAS BROADENED FROM THE FINISHING OF
AUTOMOTIVE CY 70 PRACTICALLY EVERY FIELD
OF MANUFACTURE WHERE A CYLINDRICAL SURFACE OF
ACCURACY. AND glmzﬂ OF SURFACE 18 REQUIRED
IRRESPECTIVE OF SIZE FROM FRACTIONS OF AN INCH -
TO MORE THAN 90 FEET IN LENGTH. THE ST0CK
REMOVAL RANGES PROM LESS THAN ONE THOUSANDTH OF
'AN INCH TO neni: THAN % AN INCH,

IT I8 TO OUR VITAL INTEREST AND YOURS THAT THE o
MACHINE BE MAINTAINED IN A HIGHLY PRODUCTIVE |
CONDITION. TFOR THAT PURPOSE THIS MANUAL HAS
BEEN PREPARED WITH TREATMENT OF THE MORE _
IMPORTANT DETAILS OF OPERATION AND MAINTENANCE,




THE HONING, PROCESS IS THE OPERATION OF FINAL SIZING
AND CREATING THE DESIRED FINISH PATTERN ON THE IN-
TERIORS OF CYLINDER BORES USING EXPANDING HONES

. PROVIDED WITH ABRASIVE STONES OF SUITABLE GRIT AND

GRADE. HONING IS ACCOMPLISHED BY SIMULTANEOUS

~ ROTATIONS AND RECIPROCATIONS oF Iﬂ! HONE WITHIN THE

PﬂELQADED

BORE, WITH THE HONE ABRASIVES UNDER

- OPE] ;;;:Emu;z FIRST, IT
mm; Pnecnss smma, ma AT THE ’

. sm nxs, A FINIGH PATTERN IS GENERS

THE BEST POSSIBLE SURFACE TO PROMO!

.SIRABLE LﬂﬂﬁlﬁAfIGN ?va_ THIED, fﬁE

w am..uma TO s j:,.,A

THE GRIT

£ REMOVAL IS R} ',
‘n FOR. FASTER j '

ARTIFICIAL \ASIVE MATERIAL MOUNTED IN METAL
HOLDERS CARRIED IN SHOES WHICH HAVE FREE AXIAL
MOVEHENT WITHIN EﬁTﬁBLISBED LIMITS. THE TYPE OF

~ TOOL AND THE METHOD OF EXPANDING IT DEPENDS ON

OPERATION ABD PRO&UCTIOH REQUIREMENTS.




CENTURY MACHINE, INC.
‘18T STREET WEST. =
P.O. BOX 30
COULTER, IOWA 50431
.hﬂl.ﬂ-...Cﬂﬁ.'ﬂIﬂﬁﬂﬂll'ﬂ"""'Iﬂﬂ‘.'.t#.'.ﬂ‘llﬂ.‘.IBI‘IS‘I’I"I'II!II!I
SPINDLE DRIVE: Rotation of the spindle is accomplished by
"hydraulic power supplied by a variable volume ‘pump, The speed
of rotation is adjustable by pressure compsnsated flow control
valve located at the front of the machine Counter clockwise

on the rotary aial 1: atop and alockwisajknn ”&aly higher
RPM. | T

{

1nc:eaaing1g :;'r
controllﬁ X*@m.iiﬁ.na

opetaia:w : one ope:atat;uu ¢ 0 or has. 3t
"~ the electrical push button cont la. Each mag

'  all or
part of the following;p&ah buttens doing t

;aéieatadz -

) Reverse ' ' L
Causes head to t:av&&ae out of the tubm,t

 ;§§nrt stroking.

(2) Forward ' 5
Causes heaﬂ to ttaverse into the tube."

Nﬁ;ﬂ#ﬁgt strbking;

- (3)  Inch fetxard/revetse G ' : :
Causes head to go in the direction indicataa nt slow (40 FPM)
rate for setup, - )

. (4) Dwell ‘ ‘
‘Causes head to hasitate at botton of tube fron 0 to 15 seconds.

(5) Coolant on/off
turns eoolant on or aff for honing of tube.

(6) Spindle Jog '
Causes spindle to rotuta'anly while being depressed.

(7) Bydtaulic start - 4
Starts hydraulic pump for teciprocation & spindle rotation.

(8) nydtaulic stop
. Stops hydraulic pump.




CENTURY MACHINE, INC.
18T STREET WEST. -
P.O. BOX:30

COULTER, Iawa 50431

..‘.8“‘:ﬂ.!ﬂ.'"ﬂﬂ'-”‘8’#8"--‘8".""“'."..”'a*'la'a'ﬂs’.'ﬂ'ﬂa.ﬂ"l

con "‘7f’”ﬁ§cessary to check eertain points of the machine
pe:iodically. thin will bring to. attantinn of these concetned,

porNr - -;, 7 ra&auaucr
. Hydraulic Cylindn:s o f;-,"v .- ¢ Monthly
/ 0il Level Ryd. Tank oot e pally
'~ Coolant Level 'u L S e Neekly

Hydraulic Filter =~ - " tesrly {change)
Driveshaft Bupport Bu&hiaq ' o Meekly _

nce ‘is thu proper luhxication of

& proper lnhtiaatian of the uachine.
lubrication, showing type of :
ftaquency of lgbtiautian chan@e. :

LUBRICATIO&: of utmost imﬂ&
the machine. Following ar
Following are points
lubrication to be ua

POINT l.’  aype e »_-vaaqunucwr
Spindlq 3#ttiﬂq ,1_;ganigh'0uality " 2 t0. 6 Months
, . Multi- Pq{HﬂW.': ' T

~Bydrau11eim§n$ ,vAdq.Aaéuéqdéﬂ




CENTURY MACHINE, INC.
18T STREET WEST.

P.O. BOX 30

COULTER, IOWA 50431

OPERATION SET UP

(1) Load part on fixture and clamp in 9051t10n with
bore on centerline of machine.

(2) Press‘hydraulic start,
(3) Install‘head and drive shaft into bore.

(4) Using inching, move spindle drive forwara and connect
driveshaft to spindle.'

(5) Expand head until close to bore size.

(6) Using inching move into the bore stopping 1.5 inches
from bottom of bore, set reversal trip.

(7) Using inchlng rove out of bore until flush set forward
trip.

(8) Set estimated time on timer dial.

(9) Turn coolant on and adjust flow.

(10) Set feed.te.;pgax%mately 50 %.

(11) Press.start butﬁon and adjust stroke and spindle spéeds.

(12) Readjust feed, forward/reverse, spindle and stroking
speeds to desired rates.
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ﬁEPL&CEMENT PARTS AND
- ASSEHBL! BRAWINGS

ALL PARTS ARE STAMPED WITH
IDENTIFYIKG PART NUMBI

N

'PARTS MAY VARY ON nmxvmm. mcnmzs;

HOWEVER THIS LIST WILL HELP TO HAKE

'IDENTIFICATlﬁﬁ'QF PAR?S EASIER.»
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v INSTALLATION INFORMATION

Mounting
“The motor can be mounted in any pmw however,

the systern must insure that the. motors case be fitled:

with oll at all times. The case draln line must be open
to tank and unmtricted
Control

Tho motors are rovoraiblo and - wmn used in

- .conjunction with a variable delivery pump, luplou' :

spaed contrel can be obtained.

A back pressurs r must be mdnumd ut alf timu(ﬂo-

per motor ls roquiud&mmum j e me

BORTS
INLET & OUTLET (X" BSP)
47 CASE DRAIM (34" 8SM)
- NOTE: 8SP TO JiC

23627

B

T fi. ADAPTERS PROVIDED.

Bl
§|8

ol <

ALTERMATIVE .
- x | - PORYS
4.157" ! '
PERFORMANCE ;
- DATA - MODEL -

A
8100
8428

. 84150 -
S-178

- §-200

TYPICAL PERFORMANCE
CHARACTERISTICS

_EFFICIENCY X°

=

.. Any.good quality mineral based hydravlic oil may -

SAME PHYSICAL, SIZE
AND WEIGHT

m Tofcma :
;fﬂ Mtﬂopm) ' psi - RPM Lbs.

be used provided a minimum viscasity of 35 Cts. is
‘obtained at the maximum operating temp«ltuu
Flllmlon

mnmm of 10 micron ahould be maintainad ln
closed loop aystems. in an open loop system minimum
mtration levels of 35 micron is reeommendod

YM lmtorcmo prmuro shoutd not be allowed to -
ox«ad 20 p sl

* Conveyors * Plastic Injection
, * Moist * mxeu * Auger
T swt M\u ﬂoubh and ahnﬂ {tor disc type. brakoa)

NOTE:
s———
ALL 'S MOTORS HAVE THE 240"

7.087" _
o 708 | v

o {29619

Rated Prassure -~ Speed Weight

SRS
118
TATe.

17.8.
118
178
17,6
178

391 5200

. 1700
;ﬁﬂao

ISR ' 293 51
- ToRGUE (LB FT.) . 50

R 2445128
- /196 5-100

s L _
: 146 5-75
98 5-50

{] azopionaL suarr

,335078

i G

o T
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x"} | .. BODY -SOLD AS AN ASSEMBLY ONLY. -/
o5 o \\ ORDERBY MODEL NUMBER.

DTEP1-02-8-10 |

DT8P1-02-30-10° | . 1/4 5

5
% [sems | uma [ meses | — | 1sms | 1081 )

o DTSP1-02-68-10 | | e | 1 '
%

'DT8P1-03-5-10

DT8P1-03-30-10 | 3/8 - | amner | | —
DTEeP1-03-65-10
DTEP1-06-5-11 | -

DT8P1-08-16-11
'DT8P1-08-30-11
DT8P1-06-83-11

4 90702 | 126613 foeed 128674 | — | —

DT8P1-10-5-11

L DT8P1-10-30-11 | -
Lo 1-1/4
. | DT8P1-10-80-11 ‘

119753 | 125038 | e8| —— | —

DTSP1-10-65-11 |

Revised 4-1-74 TROY. M. - ' o o v 1-953-8




2" SERIES
- REMOTE READOUT

FLOW METERS
ENQMER!NG SPEBIFiCATIONS
(Spec. sheot only Far flow rangaa and ordering, 500 sales Iiteratura ) '

REMOTE READOUT

(Sﬁﬂﬁm UNlT
FLQW mn)

'66-00-00

pnessumz RANGE: The’ maximum apmtinb"m}e ts 3000 PSI with as1 factor of safety. —

close to the .84 used. in wmwn For heavier mmindicemm mmmnd eormpondingiy lighter ﬂuids -
cause the readings to be low. For. these cases iy callbrated scale can be used oracorrection factorappited to -
~ the standard scales. A corroction ahart isan iﬂutdﬂmm 1.25% ﬁwme gmmy The corrocﬂon factor is:

. OW.SCALE — 34/specific
For petroleum based hytmuuc ﬂuids thi
PRESSURE DROP- O88) Ol .
mmmmmnwuu-wnmmm S _'

}HlH

Il n

tﬁ‘F. ;smial meters can be
fic gravitm Lupon request at a

& conversion factor for other
lad free of cost). Consult .* -
include alcohol, glycerine,
glycol, water, efc. ,

| ERERLUALLOSE - Pa .
2 -y
H
:

" PRESSURE RANGE: The
calibrated for air: st 100 P!

refer to cohmlon.. fmtor \

i
i

PRESSURE W m} AR

. - | b uw
OTHER GASES: Pneumatic Flow Nigters ara calibrated for dir at 100 PS| and 70° F Enr athar nases a ronversinn fantnr '




RS~

SENDING UNIT - FLOVI HET&R

RECEIVING UNIT
D - Extension Cabie Socket -

B - Panel Mounting Screws S

- M~ Fuse - 25Amp

2 - Formed double sealed steel cover (with lip).

“PRINCIPLE OF OPERATION

An oritice piston containing a magnetic ring is located inside of the Fiow Meter body, and is part of the shding puston
assembly. A spring returns the piston and magnet to the “no flow” position. There is a flow orifice in the center of the
piston which is blocked in the “no flow" position by the stationary metering cons. The piston movement pressnts s

" gradually increasing flow area. incoming flow wifl bulid up pressure to pugh the piston to a position on the cone where

the pressure drop across the increased area and the spring force are in balance. The varlable area feature produces
uniform scale increments throughout the adjustment range. An indicator following the magnets position slides on
the outside of the Flow Meter body. The.wiper assembly atiached to this indicator varies the voitage proponlonately to
the flow rate of the mmr sending signal to. remote fmm by way of cable.

-

A - Wiper Assembly
| - € - Fiow Meter Asm.
- 0.~ Mater Window
E Cover Gasket :
- Indlcator(fcuomr)

(m. a)

A - Recsiver Body -
B - Pointer
€ - Zero-Adjust

F --AC Connection
G - Line Loas Adjustment

mm umue -]

24v20norD|odc .
N 110:2!vm1hnuormﬂ VR, 2.5k € Linear Variable Resistor
- i Full Wave Wridga Rectifier vmw»aaouu»wmor

C. 470mi 36V Copecitor - 0.25 AMP Fuse
' an SSPVRTY wzmm W 1200 ¢ /¥t Pane! Meter
' STANDARD FEATURES: = 5. wroguare.
"1 - Strong, completely u;wmwwy water ¥ - Prewired potentiometer (sea electrical lniormation
and oil resistant. . for specifications).

- 15 ft. remote cord w/prewired connectors

3 - Unbreakable Lexan window (full cover).

4 - Oversize neopreme cover gasket matches with
double ribbed lip of body. Other saals - Buna-N.

5 Chrome plated. pan head cover m w&th screw

*ff}-- :

l Zero adjustment on receiver -
- 18 - Lineloss ad]ustment onreceiver (field calibratlon)

_ ELECTRICAL - STANDARD

- ( ’ L4




A

" D) Set flow at max. flow rate daswed by !inin
. E) Adjust line loss potentiometer-on back

'I‘NSTALLATlON ms'rnucnous 5

MOUNTING SENDING UNIT: ' e
A) Connect piping in line with fiow in dlroetlon of mow on mh. [T

B) Fasten body to mounting surface. *

C) COnnoct ‘cable from recsiving unit (Fig 8) (No calibmuon is rmdod)

MOUNTING RECEIVING UNIT: .

A) Mount recelving unit in panel. wwwm lflﬂf‘ ens (Fig A).
B) Connect AC power to screw terminals provided.

C) Connect cable to receiving unh (Fig m

mm'm,_

INSTALLATION DIMENSIONS
(RECEIVING UNIT)
. (FIG. A)

e 2-3/8 ot 7/3200A - 4 MTG. HOLES

A B Iil‘
69716 " ' L,:' é"‘s’&o

mz

ol g ke d

ABTDIA.

( been compteted! I
B) Zeroin recewing unit ﬁ';faae of facaiving unit m-m at M Mw aondmon o

C) Add flow to sending uni

mi:-with scale (Fig. C & D).

A:indicator cemer i i«
Ming of undlng unit (Fig. C & E)

k- of receiving unit 10 re
F) Meter is in cahbmtion and shau!d not ngad reeallbmtron R

: o~

~

Set Flowat S o
- High End for Field - S o - Extension .
- Calibration .. Line Loss Cable
e ; : .- Potentiometer Socket

i \\\\\c:ml

Extension (FIG.C) "\ zero (FIG E) | o
Cable | S o N

, - 7 - Adjust : A.C. Power

SOcket . (FIG. p)ﬂ» . ' . _ ' o . Connection




_ SPECIAL APPLICATIONS AND INSTALLAT
- Call Hedland Applncauons Department at __(,

mvmwm.ﬁ.,_‘,“ RN SO A , ; T A R e AN S on

™ cv L

f“?FlLThATION |
The Hediand Flow Metm wm aliow the. ﬂaw of. pmlclos. which. would rmrmauy hm moat vaim or flow contrals.

Normal system filtrations should be sutficient. Systems which do not have any filtration should be equipped withat
' least 4200 mesh slovo or 74 mlcron ﬁlm Meit hydrauﬁc systems would atmdy have ] much finer mmﬂon

‘ "IWIthin the body of the sending unk, dm or. ualtnﬂ lg!ms,'wch 85 tefion tape; may lodge within and cause

par m!mlan. we would. rocommond disassembly and -

maltunction. If a maifunction does occurmdmmuw g rog
cleaning. This can be done as follows: '
Ona clean bench, remove smalier hax
* Plugged sending unit-can be returms

» md all inmrm parts should slide out when mted (see picture).
mry for emmng at L mimmal cost . _

PLUG GONE - PISTON =~ MAGNET RING . SPRING CARTRIDGE
' ' e . ' : : ponY

' WARRANTY L |
All Hedland products‘m eavemd i)y s your limited warranty.

5388770 or your local Hadland distributor.

][Lll

DIV. OF RACINE FEDERATED, INC. ' . .
2200 SOUTH STREET - RACINE, WI 53404 ’ o , . \
TEL. (414) 630-6770 _ TELEX 254 271 S : " FORM #000I51. . 7/84
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. AD 154005 O RINC

_ |JLINES UP WITH POINTER ON NAMEPLATE

FIC)G-02-300-*%-50 .
F(C)G - 02- 1300- %% -50 - e

. A158129 "O" RIN
us'm'zgs SCREw = 329483 PLUG,

t vov * RING

AD197569" ! /<,.
BACK-UP RING NN

-407533 PLUG (2 REQ'D)
4154125 "O" RING (2 REQ'D)
[~4199812 "O" RING (2 REQ'D)

4087
0422034 PLUNGER—‘ 03768 SPRING

, A154126 "O" RING '
0 F(C)G-02-#**(¥).*T-50 MODELS ' B ' 2 _ o Rl
(TRIM ADJUSTMENT OPTION) - » SR I 343740 PLUG

422775 VALVE S/A«" , ™ OV _xot0ss

- f*ozsmss
8% . SCREW
N7 0358900 SPRING

- THROTTLE (SEE TABLE)
.. 160571 ROLLPIN

" 207782 ss"r SCREW—,

207638 POSITION PLUG 329463 PLUG

N J‘Q—-—o 95633 SPRING
Yv 0315032 PLUG

- 207778 PAWL -

422782 , 207773 PAWL #154128 "O"RING
NAMEPLATE VA )1} - “197780 SCREW 0422777 CHECK VALVE
(SEE BACK  \W\)¥"3% L- 422030 ROD- _ .
PAGEFOR No% 1.\ .
LOCK OPTION @] | 207774 COVER |
NAMEPLATE) % 0354927 LOCK _ :
SUBASSY, :  [@USED ON FCG
. : % A (SEE BACK PAGE) MODE LS ONLY
3X-184173 SCREW 422786 DIAL  \18645 LOCK ' OTAMPERPROOF LOCK OPTION
(6 REQ'D)  ~ SUBASSY. @ XEYS PROVIDED) ' MODELS FG-02-1500-L*-50 ONLY

.WITH 422029 CONTROL SKAI"T ’
FULLY IN, ADJUST 207638 POSI TION!NG
PLUG IN 422786 DIAL SO THAT "O" ONDIAL

szooa_'r GASKET KT

* COAT THREADS WITH I.DET‘ E
SEALANT. TIGHTEN TO LOCKING
POSITION THEN BACK OFF 1/4 TURN,

ENDIALIS ASSEMBLED ONSHAFT. LOCK
SECURELY WITH 207782 SET SCREW.

' SPERRY VICKERS _ : v
Ralnncad 7_1.77 ) YoMV 1t cnae- : : . ) r.?417.Q




TAMPERPROOF LOCK OPTION
MODELS F(C)G-02-***(*)-L*-50 ONLY

035
-030

154595 ROLLPIN (ASSEMBLE = | | ~
TO HEIGHT SHOWN) ‘

¥ T g Bt - -

359900.SPRING

' %* 267998 SCREW
422783 NAMEPLATE~~ = -

354927 LOCK SUBASSY~/

E@e - gg-g&)-g._)-(:r) -50

o

FLow controLH | | | A —-_*Ing:sch

e + L "1 TRIM ADJUSTMENT OPTION
CHECK VALVEF - | - | | T oMT FOR STANDARD MODELS)

SUBPLATE OR | | R .
NIFOLD MOINTED. : IR TAMPERPROOF LOCK OPTION .
MANIFOLD MOUNTED AR I ~}(OMIT FOR STANDARD KEY LOCK)

|| rrow capacrry
—1 300 CU. IN. /MIN. R
- 11500 CU. IN. /MIN.

To insure sustainedefficiency and maximum tmuble ~free life of this precision equi_pmentv, initial and continuous
filtration of the fluid meédium to 25 microns absolute or less is essential. (For information pertaining to Sperry
Vickers economical 3 or 10 micron filters, seeinstallation drawing 522140.) S o

Litho in U.S. A.

T




A i C w[GEE - »
—233431 nmmem . Tl102) ARE AVAILABLE TO
' ~ RS e | LIMIT THE MAXIMUM THROTTLE

" | mAxtMuM voLuME|

83003 RETWG RING

o 293830 PLUG

) A154019 v RING A15305
E (3 Q' D) "0"

30671 ROLLPIN s W)
(@ REQ'D) 2

g ] @————' 232737

- THROTTLE

USED ON -22
DESIGN ONLY
, JSED ON -20
17 ,1.33 'DESIGN ONLY

_~USED ON FCG -
- MODELS. ONLY

mm PLUG” 'ums SEAT \

" ' 349488 CHECK VALVE
5 348615 SPRING
A262336 Q' RING
A197574 BACK-UPRING
390310 PLU

-nzssz RETAINING RING

{ F3 EQUIVALE AINCLUDED 1IN}
- 919398 SEAL XIT] (919213 SEAL KIT

v n

TBENGO
1)&‘1‘“




315875 _ opsmm AS FOLLOWS:
COVER PLATE - ¥ : v TIiT OF
o . MAXIMUM VOLUME
o | - GEM
‘184173 SCREW )
(8 REQ'D) 1

F6-03-20-21

233431 RETAINING RING

315078 PLUG
O_———A 170160 "0" KNG

7076 PLUG (4 REQ'D)
j r—" 154019 "O" RING (2 REQ'D)

160671 ROLL PIN (2 REQ'D)
| | 315977 PLUG
) 7 Lo " ; 3 V . A 3 a 157515 "0" mNG .
7077 PLUG (3 REQ'D), R ' e | l
[ | \’
278223 SPRING
_ \ 232737 THROTTLE
275429 SHAFT 232738 ROD |
s OPTIONAL SPACER |e———315973 BODY
| SEE TABLE " . 4157515 ""O" RING
307782 SCREW, /- SE—

“(&— 17111 screw

207638 PLUG

[T 4INCLUDED 1IN
910425 SEAL KIT

-] *omomr.. SPACERS
|(PART NO. 211026) ARE AVAILABLE
TO LIMIT THE MAXIMUM THROTTLE

b (OF}

MULTI-FLUID/
' CAPABILITY"

- FLOW CONTROL | :

CHECK VALVE}|—

" Toinsure sustained eﬂiciency and maximum trouble ~free life of tbispreclston equipment initial and continuous

filtration of the fluid medium to 25 microns sbaolute or less is essential. (For information perhining to Sperry
Vickers economical 3 or 10 micron filters, see inatallaﬂon drawing 522140.)

Litho in U.6.A.
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* MODEL CODE BREAKDOWN

, (FSIFO) *VB*-(*)**(*)-30-*(*)L}-1*
THTHTTITT

MULTI-FLUID . |
ULTY-FLUD | CONTROL DESIGN NUMBER
~ (VITON SEALS) - CONTROL OPTIONS ,
o L - LEFT HAND LOCATION
oxio:m —t VIEWING SHAFT END
apel (OMIT FOR RIGHT HAND
. LOCATION) _ )
| COMPENSATOR VARIATIONS

mwmm'sh?{ TH1

| USGPM FLOW RATING AT 1800 REM| | | |
10~ 10 |

15 - 15

MOUNTING F-FOOT BRACKET
. (OMIT FOR FLANGE MQUN’I‘)

ROTATION, VIEWING SHAFT END _

MANUAL LEVER mmm S
R L o iy 5 .

.H-

{1 |p - DUAL RANGE (ELECTRIC .

CONTROL - 1156 VOLTS,

'Ly eocyerr)
| pH - DUAL RANGE (HYD. CONTROL)

|E - START-UP VALVE
C - ADUSTABLE MAXIMUMSTOP

| CONTROL TYPE
C - PRESSURE COMPENSATED
' (350-~3000 PHI) 10 USGPM UNITS
(350~2000P81) 15 USGPM UNITS

- CM - PRESSURE COMPENSATED

(INTERMEDIATE RANGE)
(850-1500?&) 1* USGPM UNITS

«4236754 ROLL PIN

4327585 THUMB
SCREW -

AINCLUDED IN
938533 BUBASEY

To insure sustained emcuncy and mmdmnm trouble-free life of this prccim equipment, initial and eonumoua

filtration of the fluid medium to 35 microns absolute or lessis essential. (For information pertaining to sperry
Vickers economical $ or 10 micron filters, mimtallatlon drawlng 522149.)

Litho in U.8. A.
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- MODEL CODE BREAKDOWN

-r--q

DIRECTIONAL
~ VALVE]

~ SUBPLATE OR
MANIFOLD fed | |
MOUNTED|

OPERATED|” 1

(5000» PSI)

INTERFACE
NFPA-DO1/
IS0-4401-3 |

SPOOL TYPE —

" C - SPRING CENTERED j—

DG4V-3- > C-M(P»2)-" - {9)-(1*)-40

As this complete unit can be re-
placed at a nominal cost, factory
repair is not practical. Kits are
available to support customer
repair, -

——4{DESIGN

(A,B,P, OR T PORT):
{SEE TABLE FOR
. |ORIFICE DIA. SIZES)

: _‘ RESTRICTOR PLUG

| LOW WATTAGE COIL
" (B COIL ONLY)

COIL CODE LETTER
(SEE TABLE FOR
VOLTAGE AND

“FREQUENCY)

| U - DIN 43650 COIL -
_I W - WIRING HOUSING } NPT THD.

WL - WIRING HOUSING § NPT THD.
- (WITH INDICATOR LIGHT(S)

ELECTRICAL

-t FEAT URES {REFER
~ Iro DWG. 1-3860-9)

L HEADING.
1. FEATURES

For satisfactory service life of these companents in industrial applications, use full flow filtration to
provide fluid which meets ISO cleanliness code 18/15 or cleaner. Selections from Vickers OFP, OFR,

and OFRS series are recommended.

Titho in 71 S A
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INSPECTION ON ARRIVAL

1. inspect unituponarrwal Inmooim uomml-,

mediataly to transportation company.
2. Check rating plate on motor to verify that. power input
"~ and moor apccmnation requiraments match available
eloctric power at point of instaflstion. v

3. Inspect umt roceived for conformance with description

of product ordered (including spocifications. whers ap- '

llcablol

. @w
g Soal I
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PIPING SCHFMATIC OF COOLER

\

MODINE

~ INSTALLATION AND SERVICE
industrial oil coolers
INSTALLATION |

1) Set unit level on a firm solid foundation. The larger oil

cooler models have lifting holes to facilitate unit hoist-

ing. Refer to dimensional drawing on back page for

piacement of anchor bofts. Use 1/2-inch diameter

- anchor bolts for models through AB 131 and 5/8-inch
for larger models. g

2} Add: vibration isola;ors by oihers) For non-standard

units-with balt-driven. fans, specify vibration isolators -
um will- pmmde rubber-in-shear as well as rubber-in-
pression absorption. Avmd contact of oil or grease
in isclators,

-3 Tmn mhor bott fasteners firmly to foundstion.

PIRING

To avoid possible non-warrantead damage to the oil cooler -
vbly, use the following piping \pmcautiom

1) Usa same size piping for supply and return aonnoctnons
at tha oil comr

2) Allow for linoar axpangion and contraction of piping in
the diraction away. from the oil cooler. Use flexilile con-
nmumwﬁﬂqmmmmmmauoﬂwdw
inlet/outlet piping. See typical schcmuicabﬂow

3) Salect properly tensioned and almnod piping support
“clamps or hangers and position them to relieve any pip-
ing stress at the oil cooler mlat/mtlm pom. Do not
support from- flexible conmntm

4) Provide piping disconnect on sach inlet/outlet line with
unions or fiangas as closs as feasible to oil cooler inlm/ .
putlets for future oil cooler service,

SLECTRICAL OGNNEGTCGN

Follow; wiring disgram: furnished with fanmotor. If fan rota-
tion is in the wrong direction, (blow-through cooling is

standerd) interchange maotor. leads as vmmmondod by
motor manufacuirer.

SERVICE

For continuous eff:cmncy oil cooler cores must be period-
ically cleaned with either vatuum or compressed air. If wet
cleaning is required, shisld motor and spray on a milkd soap
solution and flush with clear water. CAUTION: Do notuse
any-cleaning solution that is not compatible with aluminum.

3
-

P

PIPING SCHEMATIC OF COO! FR.




41-505.1 INSTALLATION AND SERVICE

- dimensions for
-~ model AB-128

sound erission data

This oil cooler has been tested for sound.

emission in Modine's reverberant sound "'_

s'.""7n¢swsf.‘.‘uesus

motor data

1/12 HP, 1850 rpm, single-phase, 115 voits,
oouma‘l'ho o it | tnmcaud

oll

motor is the sotal

Static oil capacity of Model AB-125 core is
- 017 gal. S ,

TOP VIEW

thouniut
{A) at 10",

WILONUTS POR
MOUNING AT TOF 08
umw'..m..

SIDE VIEW

- dimensions tor m AB-132 through Md"

3 [ l——+—v - —
]
1
DIMENSIONSVINCHES)
- [no. AB-128 | AB-129 |AB-130 Aﬂdﬂﬁ" AB-1701 | AB-174¢| AB-176¢
,SG'L" 1A-9354] 1A-9355 IA-9350! lAm'l e 1A-9220| 1A-9221] 1A-9222
A 17w [22% {27A | 1 - ]70-'%e [70-%
ICR 3% |19 |B% | 26% ; " 168-%  [74-%
€ 7 |17 10 10 g E12 9% [3-%
Diwon | 16-% 116-% |20  [20-% D iapprans | 264 136 [39-%e
€ 10-% [13-% |17-%e |19 RS % |38-% |42%
F 3% 6% |78  ]9-%s HF T 128-%  [30-'%s
G — - |3%e [4W%e  [6-%s G [s% 4 Ta
H 3-% 3% |6% . |5% C|H 4-% 4%
J % % T 1 J - 1-¥%s | 1-'%4s
K* 1 1 1 1% & 11 2 2
L 1% |17 [20-4  |24-% L 3% |3 64-% | 72-1%e
M 4% | 4% 7% 7% M |2 12 2 2 .
In 1% [1%  [tu 1% S 8 8 2% [21-%  [26-4 |28-%
|Fi#n Dia.| 10 14 8 |18 Fan Dia:] 24 30, 0 36 42 48 €0
M. WP s [ 1% 1 Mir. o 2 3 3 3 5 7-% 7%
°".3‘° 1 0.31 057 |07 1.01 f'gﬁ'p' 153 [196 [24¢ 2N 379 |502 |63s
W |75 |00 150  |225 1% {300 Ja7s  |eso leo |0 |1000 |1s00
* NPT {Internal Thread) i
* * Model AB-128 has 1/3 HP, single-phase, 60 Hertz, * Mode! AB-132 has single connections a:unmonopmdhomm tanks.
118 voit, totally enclosed motor. Ali other modeis have

three-
motors.

-phase, 60 Hertz 230/400 volt, totally enclosad

1 Dimansions for this model indicated on drawing in broken line.:
NOTE: All motors are three-phass, 60-Hestz, 230/460 voit totally snclosed.
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L mumm(mmummum _
MMM@anhnnmm-i ,

ﬁ

2
& 'dmm "

Mor | 208 s | -~ | m
180T 207 205 — FF
T 208 208 FF F
mer | e FF 200 FF lid
ey | &0 onAl 200 | oz
01 | 311 | Enclosuss | 300 FF z
1 st | 503 3t FE 3
§ 4T | %8 83 | fF z
1 4e0r e | 36 | FF | 22
FF ~ Doutle shisided 22 — Double susied

* Al basririgs sospt W 218 mmmww
ingn. The 218 m':,‘ s siwre copacity iype bel beering,

WWWMWMMMWMM

© - bearings o8 hebad under “Shak Eidension £,

Cm r«m«mwm»

" below. mw'wuumumwwnsmmsm'm o

Stant conmaction.

" SINGLE VOLTAGE (4447 and 448T) MOTORS

Theae ) mmwwymn“oropunhonlw«
460 or 575 voits. Sec below for the connection disgram.




PART WINDING START CONNECTIONS
PWS —A . WS-8
S m‘m_«mAwm Use for ”W & lond
143T thra 256T Motors: 9 Leads Y Coanected L o ey o or "&m
LOW VOLTAGE LN ) /i e vouAGE Lms| [ e e |
fr-: im 3 '-Yi' ‘n. &,.z ‘1_, LNES—1 X X : 1 B M—LINES
_1-1;::1-9 » ‘._,,r'_uv.,. S I | I T
olt oT2 76 P T4 075 1-6 | 1/2 PART WINDING 1/2 PART WINDING
: STARTER : STARTER -
e ISVOSTIRRIRERAR
P et BRI O RN
LOW VOLTAGE LiNE ,‘i« 9, HigH "‘“ Lingl MOTOR LEADS 'MOTOR LEADS
12 g-.;:(_rrzi i i
It 1703 1] " ll l
L 2 [ 13 m—-mummnrman-mmm
7 08 69 ,mmm nmummr«-«w
: -.mmvum-whmmm
7 e 0 X ' I
/ 14 R
LI -
i 4 £ 3
o " 1
1!--—-—-—-—-. ’ =
. ’ —
e w |
| Aot - | 3 1
*— % |- oy
(o= w | e
0N~ 78 s
=g
100~ 12%
,1!6*-*59

.mMmﬁ*%u“ummmmmwbm-ammummmm .

tl)mmmbmwmmnuwwwm Soacy pwr e 'mwﬂmmwumu
o mmmmmuumwmnmm)mmmmu
. Mlnh tmll.mun

urale (1) sl v
™ mmwmmmm-w-w
(L] mmwnmmm-wmmmwmpm«m»unmmmm .
S mppresiaty gl SRg e o

® |zuummm:ummuum--mmvumnumnuw :
mmmwmmmmhmmmwnmmmmm

NOTE:
mhnmmummmdmwmuumummmmumw

unnmmnmumummnmmm MM'”M Autolsralemer-
mmumqu 3 .

—a—.




© STAR-DELTA (v2) CONNECTIONS

Ya-A
Use for dual voitage 12 lead motors wound for YA stariing operation on either

- RNy R
YA STARY, LOWER YOL T/ DUAL .
VOLYAGE MOTORS 18 LEAD - i LINES

GLE VOLTAGE MOTONS 1
I T =

L1 Ya

STARTER -

123 456
A AR A AR
RE BT

- MOTORLEADS 5708

4
>
X
b1
m™m
X

Y.

>

Noss

- ]
- mad
o g

vokage and for voRags 12 lead motors sultable for YA :
single voh starting

YA—B
S WhMWQWM‘WWYAm

YA STARY, SHOLE VOLTAGE

MOTE: Moo 10 shater Kiee must have urtent camying capeci of o emet 0% of mosor's reed ul load curet.
Overicoad reley prolection is required by the Neslonal Eleciical Cotle. Consult i staier ianuliituny lor sizing.

Under normal conditions, ovetlond neisya provide protaction betwesn

110 and 120% of their cysvent roting. 1o satn allownace for service

faceor is nevessary. , '

On scross the line starting, the tip time for properly sized: ovesioad

relays should be approximetely 15 seconds wader focked rador current

condlitions of G00% full load curvent. If the starting time goes beyoad .
. : ~4=




-  HOW TO ORDER REPLACEMENT PARTS
AHMMMWMMMWMSWQMW A“Servichlmuxy"lmingallAﬂhormd

Motor Waranty Shops geographically is available request. stock GENUINE replacement parts and have factory trained
personact to service your motor. “w These shops

PARTS LIST P-90-A; 1437 thru 2587
{Aluminum Frame)

m...m mcodc.fﬂme Y iiem

§ |
0

AT & 1AST

Shall
"f” “’.‘ e Tiems A5t

s SRPED) Sy -.m-"p*ji....

P LT IR s ¥ L Sl

] Sprlngm",mr nd}

* One greass ﬂttlng “Yor shaft ot of
1A3Y and 14ST mor‘i’."x ,

s cmh, .
= ,mw:wmﬂ"w mm:x .

B scmn Mmm ¢ m smu)

(700 [Vashar Eondult Box to Frame, LIRcguerd)
220 stm- (&m‘ult box to Stator, Multigusrd) -

JEFQENG ST rapp Y EDTPE S

Tind srackat (Bwposite End)
Condult o Kit, includes:

- . - ol

2
133 Cast lron c«-wlwtu End




| o '- ' © PARTS LIBT P-166-A; 204T thiu 45T
T - (Stee! Frame) T.EF.C. ghu
In oederi code, frame X
part Hom nmber ”"T&'?‘T'm":'.";:‘.':a mmm 'When onder.
m‘amglvecompmmplu

§101 iSeator (Mindings ¢ Hotor Shall) 1o
i
Brive Screw, Nameplate Hounting 2
‘[Moter & Shaft Astembly ! .
End Sracket (Shaft End) ] }
} 1
N T
8 1
1 1
T 1
) 1
1 1
1]
i .
2

égg’

Ei':
i 3

‘Noexpenne, Habill ownwbiluywllhuumd the Seller
“foe. vop ndnaﬁdeofﬂse ; s factory manm

. i Y A . : i cm-m Ohio “117-11”98.&
T Toronio WO 280 - Caneda - Oydnoyzzﬂ - Australia . ﬂwn?‘twbﬁm
| envwes A, -

lIth.&A.
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" PUMP / MOTOR ADAPTORS

5.56 DIA

-¢ 4) 1/2-13 TAPPED HOLES
ON A 5,75 DIAMETER
'BOLT CIRCLE

Access Hole
3.5 DIA

4,001 ~,000 -
- BORE FOR -PUMP
- PILOY ‘DIAMETE!

~~( 4)0,531 DIAMETE

ADAPTOR: Model No.
Part i NO._

1202-320-X=é

MOTOR: Frame Size 213TC/215TC

. Make CROSS
Model SERIES S0 SHFT C
Mounting BAE B , 2 =

PUMP:

coupuING>ﬂa%e LOVEJOY , L-100

ey 2R

Date 7-21-B6

'HOLES DN 7,250 DI
BOLT CIRCLE |

frreninsaras

'7Ffb.37

gyﬂﬁﬁwﬁﬁAFT‘ENﬂﬁﬁEMENT

CUSTOMER: Name CENTURY MACHINE
. Address COULTER 1A
P.0. No. 10669

ary.

CERTIFIED BY:

(2) TWO

APPROVED BY;:

SHIPPING SCHEDULE: 9-30-87

- BSF Order No 10669




Instructlons For Type PB1 And PB2

Pushbutton Devnces

" Fig. 1 Pushbutions

PUSHBUTTON
CAP INSTALLATION

* The positioning of the operator's tube is important to .

proper cap insertion on a pushbution or mushroom
pushbutton operator, Fig. 1A shows the propsr tube
location needed for the insertion of the pushbution ¢

B

Fig. 1A mmmcmmmforpushbums_

MOUNTING

To install PB1 and PBQ devices:
1. Remove clamp ring, thrust washer, and mm
 washer. (See Fig. 1)

2. Remove spacers 10 the number required as shown
in_Table 1. (Required number based on panel
thickness) -

-3 lnsenthoopomormmmomlmmﬁncm
(Mtg. Matrix Fig. 2)

4. Add either legend piats or trim ring. line up the

tMum keyways, and insert the thrust washer so

the \tang projection” of the thrust washer en-

gages the legend plate and the panel moummg
hole keyway :

LL. 17153

5. Secure the unit with thi clam ring. (Max, Torque:
PB1—15 Ib-. or PE2-1 b-n';m

- e
Panel thickness Spacers | Gaskets
e 4 , ' 1
"’ 3 1
e 2 1
- 14 R | L
932 o 1
i
L (6a5)
lioases) 25
(4.572)
3 0
w2 l

OFHousing.

. INDICATING LIGHT

mmmmmmmm
%mﬂmﬁl%kmmm,
3, indicating lights are mounted in the same manner

“as other PB1 and PB2 devices. The (color) lens of the:

indicating light is removable from the panel front by
merely unscrewing it from the clamp ring. This feature
facilitates the changing of bulbs without removing the
light from the panel. The PBIXA lamp installér is avail-

able to facilitate larpp replacement.

. [T




TYPE PB1 AND PB2 PUSHBUTTON DEVICES

\-—""—":‘.‘.-

Fig. 3 Indicating Light
‘SELECTOR SWITCH

smmsmwmmammm
and PB2 lines. They come in 2, 3,&4%@5&
tained, key opersted; spring return, and select:
. types. Various colors, handle shapes, and si2
Contact switching ““"“"“..m
bymeansofaumqmcam

the desired comm swiming m eamnl ho

mmmmmmwmm .
' rapresantadive. '

changa state.

| mmmwwmm_g

1. Usmgascmwdﬂm.pwwﬂnmm
adapﬁorfmmaPmap«mhoudmmdm

LL. 17153

m ALLPB1 AND PB2
- r INSTRUC-

maae THE “LEFT"
\ /50F THE DEVICE AS
(m. mmwmmmmmmm

)
8 mmm:rcmmaummmms- :
e e o

mmmmumm«m
mummmmmmm
bly of pushibation operators. Special care should be
:ﬁmum«nmmm“m

Printed in US.A.

Ashevllb. NC., USA. 28813




GENERAL INFORMATION
These switches. are intended peimarily 4

Fundamentally, the four |
only difference being that of the' op

its linkage which.operates the contact unit;
sign feature makés possible an i'.

2 minimum of pieces, it shouid
roller lever on the operatin
K1J1 Series A, Is adjustable throug
all of the operating heads may
to the switch body, to-sny of
The life of the contct
upon the load g

DESCRIPTION SRR
The electrical symbol for [~ = = —
this oittight limit switch is: |~ 4 ©

This symbol is cast on the underside of the limit ‘Switch.cover.
The four circles represent stationary contacts and the bar, across:.

the lower two circles, the mevable, bridging cont cireult

including: the lower clrcies is.termed “normally closed”, whils that

involving the upper _circles is the “normally op
The switch is so constriicted that the movable contact

one set of stationary contacts to the other with 2 vigorous' snap-
action, regardiess of the.speed at which the tripping membar of
the purchaser's machine displaces the operating lever plunger
furnished with the heed of the limit switch. Ao incorpoeated in
the switch mechanism is a spring - return feature 96 that
the normally closed contact s open only while operating’ pressure -
15 maintained on the roller lever, push-rod, or plunger. When this
pressure is released, the operating lever or plunger, as the case
may be, also returns to its normal position, ready for the next oper-
ation,’ - ;

TR P

The.following: table fists the rating of these switches. Loads in-

excess of these vk
the contact unit. -

 GONTACT RATINGS

me wil dis- proportionately reduce the life-of

" VOLTS

MAXIMUM AMPERE RATING

CONTINUOUS
CARRY

~

'MAKE

0C -
 BREAK |

"} 110120

220-240
460-480
550600

10
10 .
10
10

40
0.
15
12

12

- AC
BREAK
6.0

3.0
15

0.25
0.10

_'GENEnAL{;v

ELE

CTRIC




CRO440KLJ1 Series A" roller-lever-oparated form, contact oper-
- otion s obtained mmwnmmyme

Clockwise

INSTALLATION

- 1t will be noted from the hotos i Figure 1, that four holes are
provided for mounting screws, These switches should be mounted
securely, using four No. 6 screws and lock washiers. The surface
on which the switch is 1o be mounted should be fiat so that no
distortional stresses will be set up in the switch frame, and the

sult when the moving slement trips:the switch. Noke that travel-in

~ orjamming of the devies. - ,

A Vzinch pipe tap is peovided for conduit connection. Uniess

a good connection is made at this poin}". the benafit of the diltight
“enclosure will be lost. o - .
To adjust the roller-iever of the CR9440KLJ1 Series A switch,
the socket-head clamp screw. (A~ Figure 2), should first be loosen-

excess of that shown on.ti outhine diagrams will result in damage -

ed. The operating lever can-then be moved to the desired angle
i 1o "between 5 and .6:ibs.
' i the clame and-

when desired, it can be: moved.reltive o the kosened oparting

and the clamping screw tightened

in torque. Excosdling this targus snly sloss
pravents re-sdjustmet. The shaft (B-Figy

lever, and the tripping point set at s given angle. =

In making electrical connections to.the contact
the two binding screws (1 and 2~ Figure 2)
pipe tap, provide connection for the. nok
the other two binding:screws (3 and 4~
ally open set of contacts; The termina
switch units. Because of the sma
tacts, opposite polarities should not

As a check to avoid such a condition,
place a test jumper from any. terming i
" out causing a short circuit. -

After the electrical. connections ‘are-mada;’
the equipment, with power applied, by i
ually to be certain that it functions as inter
of ‘course, consists of operating the switch by N
simulating that in which the moving slément of the machine v
operate the device. . T

GENERAL ELECTRIC COMPANY -
GENERAL PURPOSE CONTROL DEPARTMENT
BLOOMINGTON, ILLINOIS 61701 ,

10778 -

MAINTENANGE o
~ “The switch operating hasds are lubricated at the factory and

need no further attention. The switch unit (C-Figure 2) shoukd
b nder any conditions. The roller on'the lever of
arivs A-swituh is molded of a_graphitic. phenolic
adjuives:no lubrication. It necessary, a switch unit
2 unit by removing ‘the screw (D-Figure 2)

the enclosure. -

0. the nevm General Electric
nameplate rating of the device,
dosiied, '

GENERAL @ ELECTRIC

" Printed in USA.

nstméﬂom,do not purport to cover all dohlli,or variations in equipment nor to provide for ‘possible 6ontl gency o be met in connec-
PUrPo; e S he g iatt oguip p QVO:‘YW ngency

These i
tion with installation, tion or maintens: her
sufficiently for the purchaser's purposes, the metter shouid be

information be desired or should
referred to the General Electric Compeny.

icular problems: arise which are nat coversd




Instructions for Solid State, Time Delay
Interiocks for Type A/200 Starters and
Contactors; On-Delay Cat. TF-58

OPERATION

The Westinghouss TF time delay interiocks ars desiged

to be mounted on, and used in conjunction with, Type

A/200 starters and contactors.ss shown in Fig. 1.
A brackst for panel mounting is svailable.
Available Mx\mhnmduyh o

RS6L | o3 | 1zmmm

TF-S6BL, 1 . 1amceiGes

TRSéAL | o5 | mmesicor | R

L RS .

LL 15139
File 8200

Qs

Vv v /"‘}‘
H ¢ Jf‘.
V)
id 1

Fig. | Interlock Mounting Positions end Interlock

\
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- INSTALLATION

1. Select the position desired fot mounting the interlock.

See Fig. 2.

2. With the spring clips of the interlock aligned with the
clip slots, slide the interlock into the recess 30 that both

spring clips lock into their shots. The rear of the interlock

wmthenbeﬂulhtmﬁnmofdnm

3. Wire the inmlock in accordance with F:g 3
REMOYAL

The interlock may be removed from the contactor by
depressing the forward spring clip (1) and pulling the
interlock from the contactor recess. See Fig. 1.

TIME RANGE

~ Desired delay time may be ahctcd but is fixed by value
of externsl resistor,

FUSING

If fusing is desired, we-uggest us
ntingequutnmmm&s "

:fuse with an 12T

W

4]

Hﬂ/ﬂﬂ Volta, 50/80 Hertz ————-J

mmm

o
’———.‘ 3
£ ‘s-”

- | X

Fig. 2 Connection Diagrem

Cantral Nivieinn




~ when wired and

~or when used with any means of inhen
tion activated by motor. tempbraiure

Instructlons for, |
3 Pole Motor |

Fig. 1 Size ‘1": 'A200 -Md;bf Controller
THE coufmu.ﬁﬂ

The Azﬂ motor. oontrounr hen wifod as:

shown in" Figure 6.or 7, W
voltage. starter and will ¢
overioad, but not against

prov
(OLR) heaters as listed

The controlier should be protected. against»
_ short circuits by providing branch circuit protec-

tion not to exceed the maximum protective davuce
ratings. llstod in Table Il . .

NEMA - - SOMERYZ

s'ZE mv mv . bak Bt ;_,‘ W
I TSR R St
0 3 3 B s

1 L B Ve '10‘_ W

This industrial type control is de&ignod te be. in-

stalled, operated, and maintained by adequately

trained workmen. These instructions do not cover
all details, variations, or combinations of the
equipment its storage, delivery, installation,

.check out, safe operation, or maintenance. Care
must be exerclsed to comply with local, state, and’
- national regulations, as well as safety practices,

for this class of equnpment

¢

_1

_;L-

e 4%

IIM TORESET BY. HAND A= &Y
RESET A= &Y

.f;ms (Dim. in inches)
A\CTS - L58 (RATED B600)

as the holding circuit auxiliary.
ot four additional L56 auxiliary units
-the recesses of each contac-
e mounted with the terminals in

e tekmin na right angle relationship to the
power pmes They mount by means of a spring
clip which snaps into locations provided in the

motor ¢ontroller unit. To remove the L56
disengage the top spring clip, by pressing on the

‘ extended tab, and withdraw the unit.

¢n pole adjacent to the power

wer polas of may be mounted with

. L56 AUXILIARY GONTAGTS
conuct Typo i o Catalog No.
"1 Normally Closed L ) L56E
1 Normally Open ’ . L56D
2 Normally Cloged - L86C
2 Normally Opeit L5688
1 Normally Open and 1 Normally Closed L56
- L56 CONTACY RATINGS (B600)
AC Volis _ Make - , Brask,
24-120 30A : 3A
120600 3600VA - 360VA

A200 Slze 00 0 or h -l
»--;__ntroller | S




.‘m SIZE 00. 0, OR i 3 POLE ﬂOTOR GONTROLLEH

TYPED ovsm.m nsuv (Se0 Figure 3

This A200 motor controller Js usually oqulpped

‘with a Type B block type ambisnt compensated

overload relay (with gray reset rod). The controlier

~can &0 be suppliad with & non-amblent compen-

sated overload relay (with red reset.rod). The relay
is of the bimatal actuated: typ muipped with a

~ normally ciosed control contact. An optional
isolated normally open control eircuit is available

for field mounting. Wher:
a yellow dot will. appear
face below the resst. 1o

@ overload relay irips,
h with the molded sur-
.. Resetting the relay

returns this indmatef to its normal concealed,

position.

"Fig. 3 Type B Onrloa‘dﬂeljay
© TYPE A OVERLOAD RELAY (See Figurs 4)

- The A200 moto: contmlmm be squipped: with :
a Type A block type t

mbient compensated
overioad relay (unmariced and with red reset rod)

~or with a block type temperature compensated

_overload relay (marked “ambient compensated”
and with gray reset rod). The relay Is of the
bimetal actuated type equipped with trip in-
dicator, trip adjustment covering + 15% of rating . -
and a normally closed control contact. it may be

operated with either hand or automatic reset,
Reset operation is determined by the position
of the plate on the ioad side of the overload base.

Position the reset plate away from the panelto set

the “hand” position. Loosen the locking screw,
move the reset plate toward the panel, 6nd

~ retighten the screw to set the “auto” position.
Automatic reset should not be used with 2-wire
control circuits where automatic starting of the

motor may be hazardous

: F:g 4 Type A aloek merload Holay

" OVERLOAD RELAY
~ CONTROL CONTACT RATINGS
20A . 2A - BA S5A

00 mo\m 240VA  BOVA 60VA

“'--aoA- A A 3A

D-motor controller is available with a
‘voltage coll. When equipped with a
-coil, the contactor is wired as
ures 6 and 7. A -connection diagram
tage coil is shown in Figure 5. When
ith a dual voltage coll, the motor con-
_muy wired for the high voltage con-

sga?s mustrated below

0. 960OVA - 360VA  J600VA  3BOVA |

e wiring may be changed to the low.
tion by removing and reconnecting

. ;. . g " ) / Hv “ /
I R oy 37 oLo
cmm NECTIONS =~ CONNECTIONS
. FOR LOW VOLTAGE

-FOR HigH VOLTAGE

Fig. 5 Dual Voitage Coil Connections.

AC COIL DATA, SIZE 00, 0 AND 1
(TYPICAL VALUES)

Inrush  Samled  Sealed.  Pickup  Dropout |

" VA ~ VA Watts  (Time in Milliseconds)
160 25 S X 16—24 1216

e’




pomw o

REPLACEMENT COlL: ORDEB BY MBT NUMBEB.

VOLTAGE, AND FREQUENC
-SIZE 00, 6, 1 AC GPEM'HNG
' Vomln- - ey '
- 80
120/110 80/50
208 60
240 )
21 60
380 5 . -
480/440  6O/50
600 60

“|120/240* 60/60

j240/480* 60/60 S '

* Dual Voitage Colls. Ase onlym ttmlw ozlgtnauy
supplisd with & dqul m coll ’

Type ANommhm wmmm S
TypoAAmbhm Compensated y

This motr:rd.l ontrolle ml: annm for
O.pl.bl. O W mors

metrical ampares) shown balow in-glrg
than the voitage m:: bolow' T

s

‘ClassJ Fuse | 90A |
‘ClassRFuse | 80A |
i Closs T Fues | WA
? to Only’ WA}
4 Type CB - e
; ThormaliMag. | S0A. |
: TWOCl'

, ' v lie | PN

! <

_ s [

; "1 instantaneous Adjumm Ttlp SR
e *Circult Breaker . .
5 2."'.".'"?""""&'3.‘:}{&.,# with Current Limiting Aty chment
i nstentansous rren L e
i ¢ inverse Imacumnt leilins Bnlkll' S 09

HEATERS -

Heaters are not mcludad with 1h¢:mamr-wn, o |

heater selection table and the in
below. When installing heaters be:
necting surfaces are clean and #
tached securely to the relay in the pr¢
§ with.the screw provided. The trip rating:
i in a 40°C Ambient is 125% of tha mintrmum fult
.~ load current shown in Table iI. When tested at 800
percent of its trip ratmg, the relay will trip in 20
i ~ seconds or less.
' Heaters should be selected on the basis of the
- actual full load current and service factor as
- shown on the motor nameplate or in the manufac-
; turer's published literature. When the service fac-
. torofthe motor is 1.15 to 1.25, select heaters from
the heater application table. If the service factor
of the motor is 1.0, or there is no service factor
- shown, or a maxlmum of 115% protectlon is

| troller and must be ordered se
'r

A200$IZE 00,0, OR1, 3POLEMOTOR CONTROLLER

desired, : uloct ono size nmnnor huw than n

dicated, When motor and overioad

ferent ambients snd when using non-compen-

rolayare indif-

sated overioad relays, select heaters from the

- table using adjusted motor currents as follows:
decrease rated motor current 1% for each °C

motor ‘amblent excedds controlisr ambisnt. in-

crease rated motor current 1% for each *C con--

troller nmblmt exceeds motor ambient. -

q_. - P mms,s HM‘!EH SELEGTION
e i3
8- 27 I T
28~ 3 1 "4
< - S T | 1* . #4
35— .88 . #14
M- 42 1 4
A%~ A8 2* #14
AT — 50 2 1 #4
5~ .58 2° "
56— 62 3* 14
£3— 68 .8 | AL
8~ .75 S 1 s
J6— B3 3 -1 #4a
Bé -~ B 3 B LT
82—~ 1.00 3 - #4
1,01 ~ 111 3 . 4
T2 - 1,22 3 14
123 — 134 5 14
135 — 1.47 8 #H4
148 — 1082 6* #14
183 — 1.78 6* #14
179 — 195 [ T
106 ~ 2148 8* 14
218~ 235 10° #14
23 -— 258 - B [ w4
50— 2.8 100 i i
15 L #14
15 #14
15 #14
15 - | #4
- 15 W4
15 T #4
20 #14
2 #4
20 14
25. #14.
2 #i
R A X 30 . #4
Above HMMB for use on Size 00 !
FH40 | 86 — 94 30 L
FH41 85 — 103 35 - #4
‘FH42 - 7104 —~'11.3 35 #14
FH43 | 114 — 124 40. na
FH4d | 125 — 135 ‘45 #14
FH45 . 136 ~— 149 45 "4
FH48 | 150 — 183 50 12
FH47 164 -~ 18.0 60 #12.
Above Heaters for use on Size 0
FH48 18.1. — 19.8 80 #12
FH4S | 18.9 — 217 - 70 M0
FH50 218 — 239 80 #10
FH51 240 — 262 80 . #10
Above Heaters for use on Size 1 )

*15 ampere protective device is permitted by NEC Fuse size
ahown in tablc Nmils fault current;

3
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WARNING: To ‘provide contlmnd protlatlon

against fire: and shock - hazard, the complete
overioad relay must be replaced I bumout ot e
current element occurs. s.ﬁ‘uhh! o

_ To LInE
L oo b

D e

Tid 128 Eri o
_ T0 LOAD A
ROTES:
. FORSEPARATE CONTROL REMOVE LEAD 4™,
CONNECT ONE LEAD OF SEI’AMYE CONTROL SIRCUNY YO OL.RELAY mm
2"" WHERE LEAD ““A’* WAS REMOVED AND
DF THE PUSHRUTTON SYATION. mmn It ES FOR Dﬂl
ORY, CONNECT

TROL AT FACT mnm
AND TERNMNAL * ‘1 OF P8 STATION).

Fig. 7 Connection Diagram (Type A Overload)

 A20sizE W, 0,08 1 s POLEMOTOR CONTROLLER

R ]

F [stanr - lsranT

- |sTor |voe

Flg 8 Gonuol smlon c:onnectlnn Dlagram

L U rmm,s
0O  #14-8AWG
Wire with copper conductors only.

i “Cst. No.
- BAINO-2

ﬂvaﬂmd Roiay Rated
q@mauy apan po!e)‘

- Fuse Block Kits — Mnet reguirements of
*NEC aoncemirg common control fusing.

M. uo. Oty. mm
P56 . 2 commor mounted Fuse Holdar
: : , 1:600 volt Bussman KTK Fuse
PKR. 1 m-a mounied Fuse Holder for 2
, ' Ghn ] tmmmn KTKR) Fuses*
*Use when availqpb,;w current ‘exceeds 10,000 amperes
o WFMMM By Ampere Rating.
Controliar Minkmum Wire Suggested
, - Sem Siza’In Control Clreuit . Fuse Sizet
- 00-0-1 8 AWG 10 AMP

tWhen using & control transformer. select fuse size’ per
the Natloml Eleclrical Code. i

TABLE IV — RENEWAL PARTS _

Pole Combination Contact Kit
~ and Size Part Number
3 Pole Size 00 '3738331G18
3 Pole Size 0 3738331G04

3738331G09

3 Pole Size 1
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T T T N

Fig. 9 Size 1 A200-Gontac

MAINTENANCE ~ First. mn",f

To Inspoct Conucta

Refer to Figure 9. Loose
assembly screws (7) located
and below the nameplain E ]
(8). Contacts (5) m visible. Rat
per Table V. o
To Replace Contacts T

After removmg the arc box ami‘

Ar
out the statlonary contact assambly (14).

To replace contacts, reverse the above pro-
cedure, making sure that atationary contacts are
secure, (see Table V) moving contacts are free to
move, overtravel springs are seated and the cross-
bar moves freely when the arc box is in position.

The silver cadmiurm oxide contact buttons need

- NO dressing or lubricant throughout their life.

important — Replace all contacts and springs as
a group to avoid misalignment. ,

Réfer , Loosen the assembly screws
(10} log: lm_m.dme top and bottom of
the ove connector straps to the
overl i -the loosened upper base
struo d. Pull the coil (1) from the up-
per b @& new coll, ‘replace the upper
base ! | .check the auxiliary contacts

hen repositioning the upper

e

base. : assambly screws and the con-
necter{watf rews referring to Table V.
MW . Amumu Mumbly :

Selt alignment and permanent air gap features
of the magnet armature make replacement un-
necessary. Mating pole face suifaces should be
kept claan.

- Arc box must be in place when tha contactor in-

terrupts a clroult. _

TABLE V - REOOMM&NDED DRIVING TORQUE
Torque qu.

_ Location (Oty.) - © @bein) - Hem |
Cover Screw (2) T 7
Coil Wire Connector (2) 17— 9 13
] stationary Contact Screw (6) 7~ 9 1"
Main_Power Connector (6) .18-—-20 4
Overload Relay Connecting Screws (3} 16—18 —_
Overload Heater Fastening Screws (6) _165-18 —
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