


Welcome to Force Control Industries, Inc.

A leading manufacturer of Oil Shear Clutches, Brakes and Drive Systems for over 40 years.

Facilities and Regional Sales Offices

Force Control Industries Inc. headquarters are located in Fairfield, Ohio a few miles north of Cincinnati. To keep pace with the
increasing market demand for our products we have undergone several major expansions in recent years. Our current, fully air-con-
ditioned manufacturing facility, which is over 100,000 sq. ft., houses our general administrative offices along with our modern and
complete production facilities. The high level of quality and service our customers have come to expect is assured with our sales,
engineering, research and development, modern computer controlled machining and turning equipment, inspection, assembly, final
testing, inventory and shipping departments, all under one roof for total coordination.

Regional factory sales offices, factory trained representatives throughout the North American continent and, many authorized power
transmission distributor locations, form a network to service your local needs.

Our Quality Policy Statement

Force Control Industries, Inc. is commited to providing quality products, services and continuous
improvement.

This fact can be born out by the many loyal cuctomers over the years who have used the Force Control
Industries oil shear products in more and more applications, in other plants and recommended it to other
customers.

Force Control Industries, Inc. is moving forward in the new millennium by providing electronic controls
designed to the same exacting standards, and designing and building specialized machine automation.

We look forward to working with you to design or apply products to your application that will improve
productivity and reduce cost.

FORCE CONTROL INDUSTRIES, INC.
Main Office and Plant

3660 Dixie Highway
Fairfield, Ohio 45014

Tel: (513) 868-0900
Fax: (513) 868-2105

E-Mail: info@forcecontrol.com
Web Site: www.forcecontrol.com
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Introducing...

Force Control
Industries, Inc.

Worldwide Leader in
“Oil Shear” Technology

Providing today’s industries with Oil
Shear Clutch and Brake Drives that
delivers...

Flexibility
Efficiency
Dependability
Endurance
Performance

LB A B & 2

A large selection of standard models are offered on
the following pages. If a drive that suits your needs

is not found in this catalog or assistance with a

drive selection is desired please contact our sales
engineering department. We will be pleased to pro-
vide our products, technology and over 30 years of
application experience to assist you.

“Built to last - Guaranteed to perform”

Posidyne X Class Clutch/Brakes
Posidyne Clutch/Brakes

Posistop X Class Motor & Coupler Brakes

Posistop Motor & Coupler Brakes
MagnaShear All Electric Motor Brakes
Foot Mounted Posistop Brakes
Special Brakes

Dry Friction E-Stop Brakes

Positorq Absorber Brakes

Pneumatic Control Valves

Electronic Position Controls & Encoders
PosiDrive Servo Motors

Ad(ditional Oil Shear Products
Application Engineering Services

Unit Selection Information

General Engineering Information

TOC 1

| General Index Section Numbers

N EENDEEE A

Distributed by Gross Automation | +1 (262) 252-1600 | sales@grossautomation.com



Force Control Industries, Inc.

Table of Contents

The FOrce CONTIOl STOTY ...viiiiiiii ettt e e a
The Basic Designs and HOW They WOTK ........eiiiiiiiiiiiiiiee e b
The Heart of Force Control Clutches and Brakes..........cocuviiiiiieiiiieiiiicesiecece e

G M
Section 1

@ X ClaSS FRAIUIES .. .viieiiiii et e ettt e et et e e s e e et e e e ettt e e sateeeeseeeeasteeesnsaeessseeeeanseeeann

@ TOtAl CYClE CalCUIAION .. ettt ettt 1.1
@ Simplified C-Face MOUNTING SYSTEM ...cciiiiiiiiii et 1.2
@ Operating and Technical SPeCIfiCatiONS .......ccciiiiiiiiiiie e 1.2
@ Dimensional SPeCIfiCAtIONS ....ciiviiiiiiie et 1.3
@ UNit Size SeleCtion CHart ...ooiiiiiiiiiciie ettt 1.3
@ ACCESSOIES AN KItS 1ouviiiiiieiiiiiiie ettt ettt e et e e te e st e et e sneeenes 14
@ How to Order Your Posidyne X Class ClUtCh/Brake ..........ccocoiiiiniiniciinieccees 14

S aile]s WA Posidyne Clutch/Brakes (Air Actuation)

Posidyne Clutch/Brakes

@ MQJOT AGQVANTAGES ...eeieuiieiiieiee itttk b et b ettt b bt et e eab ekt et e e b et e e nne e 2.1
@ TYPICAl APPHCALIONS .ottt b e nbe et 2.3
Size 1.5 Posidyne Clutch/Brakes

@ General Description @nd FEATUTES ........cuiiiiiiiiiiieiie ettt 2.4
@ SPECITICALIONS (SIZE 1.5) .eeeieiiee ettt ettt ene e e s 2.5
@ INPUt MOAUIE DIMENSIONS .iiiiiiiiiiie ettt e bbb e nae e 2.6
@ OUtpUt MOAUIE DIMENSIONS ..oviiiiieiieiiieiie ettt see s ste e teeseesteeneenneeneeeneenneanes 2.7
@ How To Order Your 1.5 Posidyne CIUtCh/Brake .......cccccooveiiiiiiieiiiieiie e 2.8
Sizes 02 to 30 Posidyne Clutch/Brakes

@ GENETAl DESCIIPLION .oiiiiiiiiiieiie ittt e ettt ettt e st esab e beeenbe et e e nbeenneeenns 2.9
@ Specifications (SIZ€S 02 10 10) ..iiieeiiieeiiieiiieiie et see et e e e et 2.10
@ Specifications (SIZE€S 11 10 30) ..iiveeiieeiiieiiierie et e sie et e et e et e et nns 2.11
@ External CooliNg SYSTEM ..ottt ettt snee s 2.11
@ DiMensions (BASIC POSIAYNE) ......cuuiiaiiiieieieeee ettt 2.12
@ Dimensions (C-Face Mounting for Sizes 02, 2.5 & 03) ......ccooviiiiiiniiiieeieeiecee e 2.13
@ Dimensions (With Optical ENCOUEI) ...c.oiiiiiiiiii et 2.13
@ Dimensions (C-Face Long Coupled Input for Sizes 02, 2.5 & 03) ......cceovrveiviieneanene. 2.14
@ Dimensions (With Manifold Mounted Control Valve)..........cccoceiriieiciieeneneeee e 2.14
@ Dimensions (Piggyback Mounting OPtiONS) .......cccceiiiiiriiiiiiiiiecieeie e 2.15
@ DIimensions (COOlING OPLIONS) ..iiiiiiiiiiieiiieiee et 2.15
@ AVAIIADIE OPLIONS oottt 2.16
@ How to order your 02 to 30 Posidyne CIUtCh/Brakes ........cccooeivieniiiiiienieniiesee e 2.17

[Tt exske 111111
Section 3

@ DESCIPLION ANU FEALUIES ...oiiiiieiieiieite ettt ettt eesee e seeeseeateeneeeteeneeaneeeeeneeaneanes 3.1
@ Simplified C-FACe MOUNTING ...coitiiiiiiiee ittt 3.2
@ MouNtiNG CONFIGUIATIONS ..eiiiiiiiiiiiee ittt 3.2
@ UNIt SEIECTION oiiiiiiiiii ettt et s b e e et e e e et e e reeeaneens 3.2
@ Technical SPECIfICAtIONS ..iiiiiiiiiiie et 3.3
@ DIMENSIONS .oiiiiiiiieiie ettt ettt e et e e be e st e et e e s rb e e ebeeeabeestbeebeeeateeebeeaare e 3.4
@ ACCESSOIES AN KIS 1uviiiiiiiiiiiiie ittt e et e e re e eaa e beeaae e 3.5
@ How to Order Your Posistop X Class Motor or Coupler Brake.......c.ccovverveiiiieieenninennn. 3.5

TOC 2

Distributed by Gross Automation | +1 (262) 252-1600 | sales@grossautomation.com



Force Control Industries, Inc.

o e estes et |11
Section 4

@ The Problem and The SOIULION ..o e e
@ Standard Design CoNfigUIatioNS .....cccuiiiiiiiiieiie et 4.2
Posistop Motor Brakes
@ Features and Typical APPlICAtIONS ....iiiiiiiiiiiee e 4.3
@ Posistop Motor Brake DIMENSIONS .....cuiiieiiiieie et e e ens 4.4
@ Posistop Motor Brake SPeCifiCations ........ccoiiiiiiiiieie e 45
@ How to order your PoSiStop MOtOr Brake.........cccoooiiiiiiiiiie e 4.6
Posistop Assembled Brake Motor
@ Features and Typical APPIICALIONS ...uiiiiiiiiieiie et 4.7
@ P0osistop ABM Brake DIMENSIONS ...ccuiiiiiiiieiieiiiesiie ettt 4.8
@ Posistop ABM Brake Operating SpecifiCations .......ccccvoiieiiiiiiieiiieiic e 4.10
@ Posistop ABM Brake Size SPecCifiCationNS .......ccoiiiiiiiiiiiie e 411
@ How to order your Posistop Assembled Brake Motor (ABM).......cccccvvvuvenieniieiiesnieennnn 412
Posistop Coupler Brakes
@ DESCIPLION @NA FEALUIES ...o.tiiiieiieiie ittt e sttt e e se e te s e et eneaneeneeenes 4.13
@ Standard Coupler Brake DIMENSIONS ....cc.ooiiiiiiiiiieieeie e see e sie e eneesee e e eeeeneenaeans 4.14
@ Posistop Coupler Brake SpecifiCations .......c.ccoiiiiiiiiiiiii e 4.15
@ Ordering your Standard Posistop Coupler Brake .........ccccooeiiiiiiieniiiiienie e 4.16
il Al \agnaShear Motor Brakes (Electric Actuation)
@ The Problem and the SOIULION ..ot
@ Available MOdElS and SIZES ......c.ooiiiiiiiiiiieee e 5.1
@ Features, Description and OPEration ..........ccccoiieriiieneiee e 5.2
@ TYPICAl APPHCALIONS .oviiiiiiiiiie ettt ettt eenae e be e e e naeennae s 5.3
@ How to Order your Step Down TranSfOrMEr ......cc.uiiieiiiiiiieie e 5.4
€ MSB2, MSB4 & MSB6 Brake Technical Specifications .......ccccocvevieiiieiieeiee e 55
@ Coupler Brake Technical SpPecCifiCations ........cccoviiiiiiiiiiieiiiese e 5.5
@ How to Order your MSB2, MSB4 & MSBB6 Brake ........cccccevuvieiiireiiiieeecieeesiieesiieeeesniee e 5.6
@ MSB7 Technical Specifications and HOW t0 Order .........ccocooeieiiriieeicniieneeeeeee s 5.7
@ MSB8 Technical Specifications and HOW t0 OFrder ........cccccceeiiviiiienieiiiesie e 5.8
€ MSB9 & MSB10 Technical Specification and HOW To Order .........cccceevveeviiresiiieeeiieeenns 5.9
@ MSB12 Technical Specifications and HOW t0 Order ........c.ccooeierieiieeicnieene e 5.10
@ MSB2, MSB4, MSB6 & MSB8 Thermal HOrSEPOWET .......ccvieiiieiiieiiieiiee e 5.11
MagnaShear Assembled Electric Brake Motor
@ MagnaShear EBM Brake SPeCifiCatiOnS .. c..ccciiiiiiieiiie et 5.12
ST I Foot Mounted Posistop Brakes
@ Foot Mounted POSiStOP DESCIIPLION ..eiiiiiiiiiieeiie et ettt sree e seeas 6.1
@ Foot Mounted Posistop Typical Applications and Specifications .......c.cccccevvviivenieenen. 6.2
@ Foot Mounted POSIStOP DIMENSIONS ......ccuiiiiiiiiiieeie ettt 6.3
@ How to order your Foot Mounted POSiStOp Brake........cccooeiiiieiiiiiiiieiieceicee e 6.3
Section 7 NI NS
@ Posistop Flange Mounted Brakes ..........cocoiioiiiioiiiieie e 7.1
@ Posistop Shaft MOUNTEA BrakeS .......coiiiiiiiiiieiieie et 7.1
@ P0SIStOP Mill MOTOT BIaKeS ......oivieiiiiieiieieeie ettt 7.2
@ POSIStOP SEIVO MOLOT BIraKES .....ooiiiiieiiiiieieeie ettt ettt ee et e e s e seeeneeeaeenes 7.2
@ P0SisStop Brakes With ENCOUEIS .....iiiiiiiieiieieeic et 7.2

TOC 3

Distributed by Gross Automation | +1 (262) 252-1600 | sales@grossautomation.com



Force Control Industries, Inc.

e e 11111101000 A
Section &

@ Description, Features and BeNefitS.......cccocieiiiiiiiiiiee et 8.1
@ E-Stop Brake DIMENSIONS ..oiiiiiiiiiieieetieie et et e e et e e eeeeseeseee e aneeeteaseeaaeaneeaseeneeaneenneaneeneas 8.2
@ E-Stop Brake SPeCIfiCAtIONS .....oiiiiiiiiiiieie s 8.3
@ How to Order your E-StOP BrakKe .....cccoiiiiiiiiieeiii ettt 8.4

adsooen Brates DT
Section 9

@ Description and Advantages of the POSITOrq .......ccccccuvviiiiiiiiiiieie e 9.1
@ Positorq Standard Design Configurations ......cccoceiieiieiiee i 9.2
@ Positorqg Features and BeNefitS ...t 9.3
@ Positorq Typical Dynamometer Applications and ACCESSONES .....ccccvvverierienieienienn, 9.4
@ Positorg Typical Tension APPlCAtIONS ....ociciiiiii it 9.5
A. Positorq Absorber Brake (Sizes TB-03 to TB-20)

@ System Features and COMPONENTS  ..uiiiiiiiieiiieiie ettt ee e snee s 9.6
@ Specifications and DIMENSIONS ....ciuiiiiiiiieiie et see e eeenreesnees 9.7
B. Positorq Absorber Brakes (Sizes TB-82 to TB-87)

@ System Features and COMPONENTS ....civiiiiiiiiiiie ettt 9.8
@ Specifications and DIMENSIONS .....oiuiiiiiiiie et 9.9
C. Flange Mounted Positorq (Size TB-20)

@ Dimensions and SPeCITiCAtIONS ....iiiiiieieei e 9.10
D. Shaft Mounted Positorq (Size TB-85 & TB-87)

@ Dimensions and SPeCifiCatiONS . ...iiiiiiiieiie e e 9.11
How to order your Positorq Absorber Brake

@ Tension and Dynamometer APPliCAtIONS .....c.iviiiiieeiiiiiieie e 9.12
E. Positorq Absorber Clutch (Sizes TC-02 to TC-20)

@ System Features and COMPONENTS ...ooiiiiiiiiiiiiie ettt 9.13
@ SPECITICALIONS .ottt e e e eb e e e be e 9.14
F. Forced Lube Cooling Unit

@ Description and APPlICALIONS ......iiuiieeiiee ettt 9.15
@ Forced Lube CoOliNG SYSEEIMS ...couuiiiiiiiieiie e 9.16

[evelieaccontolvees 11100V
Section 10

@ Pneumatic CONLIOl VAIVES .......oooiiiiiiieee ettt a e e e e e e eaeeeas 10.1
@ Manifold Mounted Control VAIVE ......cooooeeeeeeeee et r e e e 10.3
@ QUICK EXNAUSE VAIVE ..c.viiiiiciicce ettt sttt et be e saae v s 10.3
@ Installation and Design SUGQESTIONS ....iiiiieiiiiiieiie ettt 10.4
@ How to Order Your Pneumatic Control ValVe ..........cooviveiiiiiiiiiiiee et 10.4

TOC 4

Distributed by Gross Automation | +1 (262) 252-1600 | sales@grossautomation.com



Force Control Industries, Inc.

kot poation ot @ Eneoders 1111111111 ANINTATANTTT
Section 11

(CLPC™) Closed Loop Position Controls

@ FRALUIES ..ttt ettt h bbb e bbbt a e bt b e E e bbbttt ne e 111
@ CLPC CONLrol MOGEI LC ...ttt s e eneane e 11.2
@ CLPC-LC Description and FEALUINES .......ieiiiiiieiiieiiee ittt ettt 11.2
@ CLPC-LC DIMENSIONS .cutiiiiitieiesiee ittt ettt sttt she bt st ebe e sbe e bt e e bt e bt es e bt esbenne e 11.2
@ CLPC-LC Typical APPHCAtIONS .oueiueiieiieiieie ettt ne e e ane s 11.3
@ CLPC-LC SPECITICALIONS ...ttt ettt e 11.4
@ CLPC-LC Ordering SYStem CHart ......cccoiiiiuiiiiiieie et 11.5
Incremental Optical Encoder

@ Basic Types, Features and DeSCIHPTION .....c.oiiiiiiiiii e 11.6
@ DOUDIE C-FACE ENCOUET ..eiiiiiieieie ettt ettt ee e e eee e e e e e e e e e e e e 11.6
@ ENCOder SPECITICALIONS ....iiiiiieiiiiee ettt ettt ee et e s e nee e eeas 11.7
@ How to order your Optical ENCOUEN ......ciiiiiiiiiiiieee et 11.8

A
Section 12

@ PosiDrive Servo System Features and Benefits .......occcoviiiiiiiiiiiiiiiiiienie e

A
Section 13

@ Posidyne Multi-Speed Drive (MSDI) ...ttt 13.1
@ Posidyne Multi-Speed Mechanical FEed DIiVe.......cccccveiiiiiieiieiiieiie e 13.1
@ Posidyne High Speed Reversing Drive (HSRVD) ......ccooiiiiiiiieieee e 131
@ Posidyne TWO SPEed DIiVE (TSDI) .oociiiiiiiieiiieiie ettt 13.2
@ MagnaShear Two Speed Drive (Electric ACtUALION).......cceiiiiiiiiiieiie e 13.2
@ Posidyne Electro-Hydraulic CIUtCh/Brakes .........cccoooiiiiiiiiieiieieee e 13.3
@ Posidyne Packaged Maching DIIVES .........ccceiiiiiiiiieiiie e 13.4

ol on e et servites 11111111 1 TP
Section 14

@ Application ENQGINEEIriNG SEIVICES ...c.uiiiuiiiiieiie ittt 14.1
@ Application Engineering Services (Concluded).........c..cccvveiiieeiiieeeiiiee e 14.2
TOC S5

Distributed by Gross Automation | +1 (262) 252-1600 | sales@grossautomation.com



Force Control Industries, Inc.

U Betection Brocedura || 1T ETET T
Section 15

How To Select The Correct Posidyne Clutch/Brake

R S 1o T A 0o o { o] I oY T[S PP 15.1
@ SLEP 2 - SEALC TOMGUE weeeeiieiieitieiie et ettt ettt e et e et et et e et e seeame e eeameeaseeneeaaeaneeaneaneeeneeeeaneeanas 15.3
@ SEEP 3 - DYNAMIC TOTQUE eeeiiiiniiiiiieiee sttt ettt ettt ettt sse ettt e e bb e bt et ennneeneeas 15.4
@ Step 4 - Thermal Energy per ENQagemMeNnt ........oviiiiiiiiiiieiie i 154
@ Step 5 - Thermal HOIMSEPOWET ......cc.uiiiiiiiiieciee ettt 15.5
@ Step 6 - OVErNUNG LOAAS ..ooiiiiiiiiieieiie ettt ettt 15.5
@ Posidyne Logic Specifications (Pressure vs. Static TOIrQUE) ........cccocveevceeeiiieeeiiireannnns 15.6
How To Select The Correct Posistop Brake

@ How to Select the Correct PosiStop MOTOr BraKe .......ccccccoveeiireeiiiieniieienieeesieeee e 15.9
How To Select The Correct Positorq Absorber Brake

@ Dynamometer APPHCALION ..ociiuiii ittt e e e e e rre e e enne e e e 15.10
@ TENSION APPHCALION .ooiviiiiiiiiiicie ettt sre e e et et ereas 15.11
@ Tension Brake Selection for Unwind Application ........ccceveiiieniiiiiie e 15.12
@ Torque Requirements for TENSION Brake .......ccccccooiieiiiiiieiie e 15.13
@ Thermal Horsepower for TeNSION Brake ......cccoiviiiieiiiiiieiie s 15.14

| General Endiniestig Inemation 1T
Section 16

Engineering Information

@ DYNAMIC TOTGQUE eiviiiieiieiti ettt ettt ettt e steaseeste e eeste e eeste e sesseesteeseesaeeneesteaseeeseanteaneeneeaneennes 16.1
R AL G A U Ko T o LU= PR SOPRTROP 16.2
@ Calculating Inertia and Reflecting it to the Clutch/Brake.........cccccovveviiiiiiienieiiieseeenn 16.3
@ Determining Dynamic Torque Capacity for Clutch/Brake.........ccccceeveeiieiiiienieiiiesieeen 16.5
@ Solving for Static EQUITTDIIUM ....oiiiii s 16.6
@ DYyNamicC TOTQUE ANAIYSIS ..eiiuiiiiiiiiie ettt ettt ne bt ebe e ane e 16.7
@ Thermal ENergy AN@IY SIS . ..c.o i ittt sttt ettt nb e b ane e 16.8
@ Technical Data - EngliSh/Metric CONVEISION .....ccceoiiiieiiiieieeieeie e 16.9
@ Torque & Rotary Inertia CONVErsion FACLOIS .....ccciiiiiiiieiie et 16.10
@ USEFUI FOTMUIAS ..ooiiiecieeec ettt ettt e et et a et eeteesns e e steeenneeeeas 16.11
@ Inertial Table (WK? of Steel Shafting and DiSCS) ...cccueiieiiriieiiiieie e 16.12
@ MOTOT FOIMUIAS ..ieiieiiiie ettt ettt et e e et e e s mt e e et e e e nte e e nneeeeaneeeeeneeeennees 16.13
R Y o) {o T [ a0 (o T 0= 14 o o ISR 16.13
R Y o oY g 0= g 1Y o o F- USSR 16.14
@ UNIEWEIGNTS ittt et e et e e st e et e e st e e teeente e sbeesnneereas 16.15
@ Unit Weights (CONTINUE).......iiiiiiiiiiii et 16.16

TOC 6

Distributed by Gross Automation | +1 (262) 252-1600 | sales@grossautomation.com



Force Control Industries, Inc.

The Force Control Story...

1959...

Force Control, a division of New Castle Products, was founded in New Castle, Indiana in the year of 1959. The Oil Shear
Principle was initially developed and used in clutch/brake, foot mounted brakes and large drive systems under the brand
names of Positrol & Powr-Con. The primary customer were power plants, treatment plants and government applications.

1969...
Corporate headquarters was moved to the present location in Fairfield, Ohio and was joined with Dixie Machine
Company.

1970’s...

Patented the Posidyne Oil Shear Clutch/Brake. Developed new clutch/brake products for the post office, fan/clutch for
Transit Buses, clutch/brake for concrete equipment, snow making equipment, and manufacturing equipment for the appli-
ance, glass, pulp & paper, packaging, wood products, and food processing industry.

1980’s...
The Multi-Speed Drive, Two-Speed Drive, and High-Speed Reversing Drive was developed for mechanical indexing appli-
cations in the automotive industry. Also developed the Posistop motor brake for machine tool applications.

1990’s...
Building product focus. Developed the Posiweave for the fence industry, shingle auto-catcher and blenders for the roof-
ing industry, and CLPC closed loop-positioning controller for high-speed drive positioning applications.

1995...
Developed the MagnaShear Electric Brake, MagnaShear Two Speed Drives, and E-Stop Brakes for automotive lift and
transfer applications.

2000's...
Large product focus. Improved Dynamometer and energy absorber brakes. Increased size and horsepower handling
capablity by adding brakes for off shore oil rig and drawworks applications.

2008, 2009...

Developed and launched the Quick Mount and Coupler MagnaShear Electric Brake line of products.

2011...

Expanded Brake line of products to include Marine Duty products.

Facilities and Services

Force Control Industries Inc. headquarters is located in Fairfield, Ohio a few miles north of Cincinnati. Our Current man-
ufacturing campus has three manufacturing facilities with over 100,000 Sq. Ft of manufacturing space along with admin-
istrative offices.

We are 1SO 9001/2000 certified resulting in the highest level of quality and service our customers have come to expect
in a Force Control product. Our quality and service level is assured by our sales force, engineering, research and devel-
opment, modern computer controlled machining and turning equipment, inspection, assembly, complete benchmark test-
ing of all assembled units, inventory control and our complete shipping department. We also have a complete factory
rebuild and repair service for all of our products. Field Service Technicians are available to assist in installation and onsite
service and repair.

a
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The Basic Designs and how they work...

A clutch consists of multiple rotating steel drive
plates keyed or pinned to the input shaft and
alternating friction discs splined to the hub of
the output shaft. Pressure acting on the non-
rotating piston exerts clamping pressure on the
clutch stack through a thrust bearing and a
rotating thrust plate. The clutch is engaged and
torque is transmitted from the input shaft to the
output shaft.

A brake consists of multiple rotating steel drive
plates keyed or pinned to the housing and
alternating friction discs splined to the hub of
the output shaft. Pressure acting on the non-
rotating piston exerts clamping pressure on the
brake stack. The brake is engaged and torque
is transmitted from the output shaft to the hous-

ing.

Clutch/Brake

A clutch/brake is a combination of both a clutch
stack and a brake stack operating about a com-
mon output shaft. As a centrally located piston
assembly is shifted to exert clamping pressure
on the clutch stack, torque is transmitted from
the input shaft to the output shaft. When shifted
away from the clutch stack to the brake stack,
the clutch is automatically released and brak-
ing torque is transmitted to the output shaft.
The single-centrally located piston prevents
clutch and brake overlap.

Dual Clutch/Single Brake

A dual clutch/brake consists of two clutches
and a brake operating about a common output
shaft. Two separate pistons are used to exert
clamping pressure on either the primary
clutch, secondary clutch or the brake. The pri-
mary and secondary input shafts may be driv-
en in a variety of ways to select different
speeds or directions as desired.
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The Heart of Force Control Clutches and Brakes

A Patented Fluid Recirculation System

Force Control oil shear clutches and brakes are of the

Flame Hardened

wet or hydroviscous type which transmit torque between
lubricated surfaces. Fluid is used to provide both lubrica-
tion and cooling to the friction surfaces. Many competitive
clutches and brakes depend on friction between dry sur-
faces surrounded by air to transmit torque. During

engagement of dry surfaces, high heat caused by slip-

ping is difficult to dissipate quickly causing wear, inaccu-

racy and short service life.

Force Control wet clutches and brakes not only oper-
ate in a lubricating and cooling fluid but have patented
fluid recirculation systems which are necessary to
assure fluid is maintained between the friction surfaces
when it's needed. Without a good recirculation system
centrifugal force can quickly throw the fluid out of the
stack which then becomes dry increasing wear rate.

Force Control’s output shaft hub design allows the cool-

ing and lubricating fluid to flow into generous annular open-

ings in the end of the hubs and out radially extended pas-
sages to the I.D. of the multiple surface clutch and brake stacks.

Driving Keys.

Keyed Steel
Drive Plates.

Bi-Directional
Pumping Vanes.
Friction Discs with
Advanced Friction
Material Bonded to

Steel Spline Cores.

Flame Hardened
Splines.

Passages for Fluid

\ Flow.
————— Splined Shaft Drive Hub

with Patented Integral
Fluid Centrifugal Pump.

Generous Annular
Opening to Feed Cooling
and Lubricating Fluid to
Inside of Hub Barrel.

The Force Control Recirculation System puts
the Fluid where it's needed - when it's needed.

Fluid flow through a clutch, brake engaged...

When the clutch input shaft begins to rotate, fluid resting inside
the barrel of the clutch is drawn out through radially extended
passages by the centrifugal force of the rotating drive plates.
The natural level of the fluid supply inside the unit housing
replenishes the fluid drawn out of the hub barrel. Recirculation
is established. The fluid flowing across the friction surfaces car-
ries the heat of engagement to the sump for dissipation through
the housing or a heat exchanger. Cooled fluid is returned.

Fluid flow through a brake, clutch engaged...

The brake hub, like the clutch hub on the rotating output shaft
pumps fluid through the radially extended passages to the I.D.
of the brake stack. Centrifugal force of the rotating hub and fric-
tion discs causes the fluid to flow through the brake stack pro-
viding cooled fluid to the friction surfaces. Fluid flow is estab-
lished in preparation for brake engagement.
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Posidyne Oil Shear Clutch & Clutch/Brakes Force Control Industries, Inc.

St e  Posidyne® X Class Clutch/Brakes

Value Engineered for Highest Performance at Lowest Cost per Cycle

Calculator shown below to determine expected
life for your application.

New Posidyne® X Class Clutch/Brakes let you elim-
inate the typical line stops, the frequent
clutch/brake repairs and replacements. Here’s the
reliability you need for today’s 24/7 manufacturing
demands. Here’s speed and precision that can let
you run at higher cycle rates and quality levels, or
design new machines for higher performance.

The Posidyne® X Class Clutch/Brakes are
designed and tested to operate over 40 million
trouble free cycles with only occasional oil
changes and no adjustment - ever! This unheard of
life expectancy allows the Posidyne® X Class
Clutch/Brakes to be used on applications previous-
ly thought impossible to do using a clutch/brake.
How many cycles do you require to meet your
machines design life? Use the total Life Cycle

X Class Features:

» Packaged, fully assembled/tested
» Simplified double C-face mounting
» Horizontal or vertical mounting

» Five operating logics: 1. Air-set
Clutch/Spring-set Brake; 2. Air-set
Clutch/Air-set brake; 3. Clutch
only; 4. Air-set Clutch/Light spring-

WASH DOWN set brake with air assist. 5. Air-set

For wash down applica-
tions (USDA H-2) in
food processing facilities,
the optional wash down
modification is available.
This modification con-
sists of nickel-plated
shafts, stainless steel
locking collar on the
Clamped Split Quill,
“Steel-It” epoxy coating,
stainless steel fasteners,
non-corrosive breather
and sight gauge.

Clutch/Med. spring-set brake with
air assist

» Multiple friction discs cooled in
recirculating transmission fluid

* Low maintenance: annual oil
change

Hard-coat epoxy finish highly
resistant to rust and chipping.

e 2X-10X higher cycle rates — 200
CPM is not unusual

» 10X longer design life — designed
& tested for over 40 million cycles

* 4-5X higher thermal rating for
fade-free stopping, no burned
clutches

Clamped-Split-Quill reduces key-
way problems in aggressive appli-
cations

Total Cycle Calculator

8 Hours/Day ¢ 5 Days/Week

16 Hours/Day * 5 Days/Week

24 Hours/Day « 7 Days/Week

o 45
5 100 cpm g % 100 cpm g 45
2 40 2 40 2 40
= =
35 35 35
" 30 75/cpm " 30 30
8 25 8 2 8 25
> > ;
© 20 O 20 O 20
© E —_
515 50 cpm 315 215
10 10 10
5 25/cpm 5 5
10 cpm
0 0 0
1 6 12 24 36 1 12 24 36 1 6 12 24 36

Months of Operation

Months of Operation

Months of Operation
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Simplified C-Face Mounting System

The Posidyne® X Class C-face mount adds a new level of convenience to this classic configuration.
An innovative Clamped-Split-Quill absolutely stops play that could deform the key and keyway
in high-torque, rapid cycling applications. The new clamp design splits the input quill four
ways at 90° intervals. A clamp collar fits over the quill to give 360° clamping effect when
tightened down. The keyway is centered in one of the splits in the quill to securely lock
the key on both sides.

Mounting Configurations

The Posidyne® X Class clutch/brakes may be mounted in three configurations (hori-
zontal, vertical input up and vertical input down) to allow the most flexibility in machine

design.
HORIZONTAL VERTICAL-INPUT UP VERTICAL-INPUT DOWN
(Not available in X4) (Not Available in X4)
Operating and Technical Specifications
Clutch Torque Brake Torque Max KE|Avg.Thermal HP|Cyclic| Air | Oil Capacity (Oz) Overhung )
Size|Logic | Static| Dyn. |Air Pr.|Static| Dyn. |Air Pr. ;\Qﬂpa,i(,l Er?ger[nt. toriz lviulvip [Mertia Ehgmt Horiz ViUl vip |-0ad Cap. Weight
(Lb. In)|Lb. in)| (PS) |@b.m)| wb.m)| (Ps) (FtLbs,) ' Lb.AD)| (cu.in) ' (Lbs. Pul) |(Ft. Lbs.)
S 99 85 70 ] 106 | 90 45
SA | 90 77 80 | 104 | 88 30
X1| P 110 | 95 60 | 110 | 95 60 |1800( 3,765 | .40 |.40] .40 005 152 | 37 |54 |50 167 42
90 77 80 49 | 42 | -----
99 85 70 | === | == | - .0033
S 198 | 170 | 70 | 213 | 181 | 45
SA | 179 | 154 | 80 | 208 | 177 | 40
X2 P 220 | 189 | 60 | 220 | 189 | 60 (1800| 7,530 | .50 |.40| .44 008 152 | 37 |54 50 167 42
179 | 154 | 80 98 | 84 | ----
198 | 170 | 70 | = | - | -—-- .0048
S | 468 | 402 | 80 |531| 451 | 60
SA | 359 | 304 | 80 | 480 | 408 | 40 o011
X3] P 512 | 440 | 70 | 512 | 440 | 70 [1800|15,060| .41 |.40| .34 1.61 | 53 |59 59 464 57
A | 359 | 309 | 80 | 189 | 163 | -----
C | 468 | 402 | 80 | - | === | - .0087
P [1039| 894 | 60 (1039| 894 | 60
X4 A | 777 | 668 | 80 | 444 | 382 | ----- 1800|21,150| .66 [N/A|N/A 049 221 | 76 |N/A|N/A 597 103
C [1000| 860 | 70 | - | e | e 0426

* VIU = Vertical Input Up « VID = Vertical Input Down
1.2 * THP Ratings developed @ 100° F maximum temperature rise and 226° F maximum oil temperature.
* Overhung Load Capacity based on load @ midpoint of output shaft extension.
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Posidyne Oil Shear Clutch & Clutch/Brakes Force Control Industries, Inc.

Dimensional Specifications

Unit Input Dimensions Keyway Output Dimensions Overall Dimensions
Size |FAK|FA| FU |H| Q |FBF|FAJ a AK (BB| U |[AH|XD| BF |AJ|B|C | D | E | F|OL
X1 .625 3/16 X .625206|1.50| g3

4.500|.28 .50|2.38| .41 |5.875 4500|.16 5.875(3.87|3.44|3.44 | 4.29|4.94|9.00
X2 875 3/32 875 (212|175 X715

X3 18.500(.19|1.125.80(2.75| .53 |7.250 | 1/4 x 1/8 |8.500 | ---- | 1.125|2.63| 2.12 |1/2x 1.00{7.250 (4.44| 4.44 | 4.50 | 5.09 | 4.94 (11.00
X4 18.500(.19|1.375|.63(3.13| .53 |7.250(5/16 x 5.32|8.500| .25 [1.375|3.13| 2.50 |1/2 x 1.00(7.250(5.00( 4.50 | 4.50 | 5.67 |6.00(11.75

Reduced Reaction Time - By mounting the valve directly on the unit, the
reaction time is reduced as much as 15 milliseconds. The Maximum Cycle
Rate is also then increased considerably.

Increased Consistency - This reduction in response time also leads to a
more consistent and accurate stopping position in critical applications.

Reduced Cost - Using the manifold mounted valve eliminates the need to
purchase a valve, mounting the valve and connecting air lines to the unit.

Unit Dimensions (Inches)

Size] A2|B2|C2|D2|E2|F2|G2|H2|K2|L2[M2|FU2| a2

X1 [13.69 3.16 6250( 316 x
7.16 1.50{1.83|4.50(3.19|6.38|3.75|7.50| .15

X2 [13.75 3.21 8750| 3/32

X3 [17.00[9.50 (3.631.88]2.20]5.25[4.00|8.00|4.75(9.50| .50 |1.1250( 1/4 x 1/8
X4 118.62[10.50|4.13|2.36(2.62|5.25[4.00(8.00|4.75]9.50] .50 | 1.375 [5/16 x 5/32

Unit Size Selection Chart

The correct size Posidyne X Class Clutch/Brake can generally be selected by the HP and RPM
of the motor by using the following Selection Chart. Find the correct motor HP and speed and
follow down to the correct X Class Clutch/Brake.

1800 RPM 1200 RPM
1/213/4] 1 11-12] 2 | 3 1-12| 2 When high cycle rates are required (40 cpm +)
a thermal HP calculation should be done to
assure heat dissipation capability.

Contact Force Control for more informa-
tion or assistance with your application.

1.3
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Force Control Industries, Inc. Posidyne Oil Shear Clutch & Clutch/Brakes

Accessories and Kits

To make the X Class Clutch/Brakes adaptable to many applications, several accessories
are available.

Mounting Foot Kit

A foot kit is available for those applications where the Posidyne X Class clutch/brake may not
be mounted on a C-Face motor or reducer. The foot kit includes two feet that bolt onto the
clutch/brake. They are made of heavy gauge steel X1 and X2, or cast iron X3 and X4, and hard
coat epoxy coated. Note: The Posidyne X Class Clutch/Brake cannot be C-Faced mounted to
the motor or reducer with feet installed.

Male In?ut Shaft Assembly ) ) ) )
For applications where a belt drive may be required on the input, an input shaft assembly is
available to convert the quill input to an extended shatt. It consists of a mounting plate with a
bearing and stainless steel shaft that bolts to the C-Face mounting flange. The shaft is then
locked into the Split Clamped Quill.

Manifold Mounted Valve

Add the convenience and performance of a Manifold Mounted Valve. Mounting the valve directly
on the unit eliminates extra plumbing, improves response time, increases cycle rate, and
improves positioning accuracy.

Foot Mounting Kit Extended Input Shaft Assembly, Cont.
X1 & X2 Foot Kit (Pair of feet) ........ 02-X1-FT-KIT Input Shaft Ass'y. X4 1-3/8" Shafft . . . .02-X4-IAKIT
X1 & X2 Foot Kit Washdown ........ 02-X1-FT-KITW | Input Shaft Assy. X4 1-3/8"
(Steel It Epoxy) Shaft, Washdown ................ 02-X4-IA-KITW
X3 & X4 Foot Kit (Pair of feef) ........ 02-X4-FT-KIT
X3 & X4 Foot Kit Washdown ........ 02-x4-FTKITW | Pneumatic Control Valves
(Steel It Epoxy) Control Valve, 434A Series, Manifold Mounted
Extended Input Shaft ASSOMDIY __ | et 4344 S, Wb~
:”p“‘ ?affi /25553’- )ﬁ 2// g" Shatt ... . 02-X1-AKIT 24VDC,10Cv ....... s 09-56-ALNN-00
nput Shaft Ass'y. " - .
She weshioun ... 02 X1IAKITW | 00 G e e o 01614708
Input Shaft Assly. X2 7/8" Shaft ... . 02-X2AAKIT Control Valve, 35A Series, A logic, 7.3 watt 24 VDC,
Input Shaft Ass'y. X2 7/8" 210V, ShIPLOOSE ...t 01-56-148-08
Shaft, Washdown ................. 02-X2-IAKITW Note: All valves are washdown duty, explosion proof available.
Input Shaft Ass'y. X3 1-1/8" Shaft . ...02-X3-IA-KIT
Input Shaft Ass'y. X3 1-1/8"
Shaft, Washdown ................. 02-X3-IA-KITW

How To Order Your Posidyne X Class Clutch/Brake

X —
Posidyne X Class—| |— Options

(=l = Horizontal Mounting

Unit Size
1 . . (8 = Vertical Input Up (N/A X4)
- Logic (D} = Vertical Input Down (N/A X4)
= Size 2 = Spring Set Brake/Air Set Clutch
3 P Package Type
ize = Clutch Only
=G - - = Standard
=Size 4 E = SA - Air Set Clutch/Med. Spring
Set Brake with air assist = Food Grade, Fluid (USDA H-2)
Input Moduled 0 Fame E = Air Set Clutch and Brake Output Module  wotor Frame VY] = ashdown, Plated Shafts, S
- - - Hardware, Steel-It Epoxy Paint,
=5/8"U, 4-1/2" AK 56C  [X1&X2 = g - AIr aiet C_IlﬁtCh/nght Spring =5/8"U, 41/ AK 56C | X1&X2 Food Grade Fluid (USDA H-2)
et Brake with air assist
=7/8'U, 4-1/2' AK  |143T, 145T X1 & X2 =7/8'U, 4-1/2' AK | 143T, 145T| X1 & X2 = Washdown, Plated Shafts, SS
NOTE: “A” and “P” Logics are Hardware, White Epoxy Paint,
=1-U8"U, 8-1/2 AK|182T, 184T| X3 the only Standard Logics, =1-1/8"U, 8-1/2" AK |182T, 184T| X3 Food Grade Fluid (USDA H-2)
=1-3/8" U, 8-1/2" AK | 213T, 256T| X4 =1-3/8"U, 8-1/2" AK |213T, 256T| X4
14
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Posidyne Oil Shear Clutch & Clutch/Brakes Force Control Industries, Inc.

Section 2 Posidyne” Clutch/Brakes

Major Advantages of a Posidyne...

Today’s Posidyne is a modern motion control
device capable of rapid and precise stopping,
starting, reversing, speed changing and position-
ing. The Posidyne Clutch/Brake being designed
to handle the energy of rapid acceleration and
deceleration has a field proven history under
normal use demonstrating its ability to reduce
maintenance normally associated with cycling
applications. Use of a Posidyne also reduces
stress on motors and other components in the
machine.

1. Higher Production Rates

a. Higher cycle rates - because the
Posidyne can cycle at rates faster than most
prime movers, machine speeds can be
increased for higher production levels.

b. Reduced downtime - The Posidyne’s
patented fluid recirculation system, and qual-
ity components, enables a long life with a
minimum of maintenance. The reduced loads
and stress on other components can also
reduce maintenance on those items. This
reduced downtime means more production
time, increasing overall production.

2. Energy Savings
a. By reducing the high starting in rush cur-
rents and associated power factor imbalance,
energy costs can be reduced.

3. Hostile Environments

a. The totally enclosed sealed unit prevents
contamination by chips, dust, dirt, chemicals,
coolant, caustic washdown, weather, etc.

b. The enclosed unit also prevents contami-
nation of the surrounding environment.

4. High Torque - Small Package

a. The multiple disc design provides a small

DAM2) package with high torque capacity. Because

f‘ffmfts inertia increases by the fourth power of the

\H-2) diameter as torque increases proportional to

afts, SS the diameter or number of surfaces the

,_'\’ﬂ(‘;) Posidyne’s multiple disc design increases
torque capacity with a minimum increase in
inertia.

2.1
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Force Control Industries, Inc.

2.2

b. The recirculating fluid efficiently removes
the heat of engagement from the working sur-
faces for increased capacity.

5. Precision Control

a. Due to the simple actuation system,
torque in the clutch and brake can be pre-
cisely controlled. Adjustment for rapid or
soft starts and stops is simple with a
Posidyne.

b. Advanced friction materials provide con-
sistent and repeatable output torque for
controlled starts and stops especially
important for positioning applications.

c. Many different standard control logic
options are available, ranging from fully
adjustable torque control to fixed settings
and combinations of both.

d. Encoders provided for CLPC (Closed
Loop Position Control) option.

Size 03 Posidyne Clutch/Brake shown with an Optical
Encoder for Precision Positioning Control and a Manifold
Mounted Control Valve for Ultra-Quick Response Time.

Posidyne Oil Shear Clutch & Clutch/Brakes

6. Ultra-Quick Response

a. Manifold mounted control valves reduce
response time by eliminating hoses and fit-
tings.

b. New lightweight pistons in the 1.5
Posidyne for a faster response time.

c. DC valve solenoid for further improve-
ment of control response and consistency.

7. Ease of Installation

a. Totally self contained and ready to use.
Installation requires only mounting to a
base and coupling to the prime mover and
load. Normal care in alignment such as that
used when installing a motor or gear reduc-
er is all that is required.

b. NEMA C-Face and piggyback mounting
options are available for many of the sizes.

8. Flexibility

a. 9-Basic Unit Sizes - 1/2 to 250 HP to
cover the majority of applications including
high horsepower.

b. 7-Control Logic Options - for flexibility
in type of control required.

c. 4-Cooling Systems - Standard, fan
cooled, water cooled and forced lube for
any degree of thermal load.

d. 8-Mounting Arrangements - Basic, C-
Face input, C-Face output, piggyback, verti-
cal up, vertical down and 2 wall mounts to
fit even the most difficult applications.

9. Easy Maintenance

a. Normal maintenance of the Posidyne
requires only periodic checking and main-
taining the oil level. A simple method of
checking stack wear is also provided to pre-
dict and schedule maintenance. Since wear
is minimal in normal applications, out of
service time is greatly reduced.

We at Force Control Industries
strive to make our Clutch/Brake
Products as reliable and mainte-
nance free as other components in
the drive system. In many cases
this has been done so well that the
Posidyne may actually outlast
many other components.



Posidyne Oil Shear Clutch & Clutch/Brakes Force Control Industries, Inc.

Posidyne Clutch/Brake Drives

Typical Applications

Posidyne clutch and brake drives may be found on a large variety of appli-
cations serving many industries world wide. Their uses vary from indexing
and positioning of simple conveyors, hoists and tables to cycle on demand
control for cam type devices. A few sample applications are shown for your

reference.
ROTARY CUT-OFF UNSCRAMBLER CONVEYOR
CATCHING ROOFING SHINGLES GUILLOTINE SHEAR
HEADLAMP INSPECTION CASE PACKER

2.3

Distributed by Gross Automation | +1 (262) 252-1600 | sales@grossautomation.com



Force Control Industries, Inc. Posidyne Oil Shear Clutch & Clutch/Brakes

Posidyne Clutch/Brake Size 1.5

World renowned oil shear clutch/brakes are
now available for fractional to 3 HP applications.

Posidyne Clutch/Brakes are the standard for performance and durability where there is no time
for downtime. Now this performance is available for your smaller 1/2 to 3 HP drives for convey-
ors, packaging machines, food processing applications and extruder cut-offs.

The 1.5 Posidyne boosts the cycle rate, accuracy and life of your fractional to 3 HP drives. They
bring oil shear durability to a new level of performance and convenience in a compact, light-
weight, double C-Face mounted package.

B The new split clamped quill input eliminates M High heat dissipation capability ensures

key and keyway problems associated with
competitive clutch/brakes. By splitting the
quill shaft and using a locking collar the quill
is clamped tightly 360° on the motor shaft.
The minimal inertia of cyclic parts, com-
bined with high torque handling capability,

long life and consistent accuracy in 24 hour
operations.

Convenient options such as foot mounting
kits, manifold mounted valves and optical
encoders are available to fit most any appli-
cation.

puts more usable horsepower into your drive
- quicker.

B The 1.5 Posidyne can cycle up to 600 times
per minute, and with oil shear technology
can last for years, making them perfect for
those high cycle applications that may have
required more expensive alternative drives
in the past.

FEATURES...

B Rapid-fire cycle rates of 600 cpm and more
capability with the manifold mounted valve.

B Consistent accuracy with virtually no fade.

B [deal in hostile or washdown environments.
Nickel-plated shafts and anodized housings
available.

B Low cyclic inertia of only .012 Lb.Ft.> for
ultra-quick acceleration with maximum
usable horsepower.

B Pneumatic actuation for easy control of
acceleration/deceleration rates by simply
adjusting the air pressure. (See Section 6)

B Smooth and quiet engagements with Oil
Shear Technology.

B Usable with the CLPC-LC™ Closed Loop
Positioning Control with an Optical Encoder
for optimal positioning accuracy.

B Easy access C-Face mounting spool
design.

2.4
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Force Control Industries, Inc.

Larger Sizes - Page 2.9
Selection Procedure - Section 15
Pressure vs. Torque Specifications - Section 15, Page 15.6
Engineering Information - Section 16

Specifications - Posidyne Clutch/Brake Size 1.5
Max. Clutch Torque Max. Brake Torque Max Avg.Therm.| Air Oil Inertia
(Lb-in) (Lb. In.) Max| KE per H.P. Vol. per| Cap. |of Cyclic
Size| Logic statid pvn| Max Springs Only With Air Assist ~ |RPM| Engmt. Cooling Engmt.|  (Qts.) | Parts
YU Air Pr{static Dyn.| Static| Dyn| Max Air Pr. (Ft. Lbs.) Basic| Fan | (cu.In.)|Horiz| Vert|(Lb. Ft.2)
s | 427] 367] 60psi| 32 | 27 | 484|416 60psi Horiz,
SA | 387 | 333| 70psi| 110 | 95 | 492|423 70psi .25 .55
A | 387 333| 70psi| 120] 95| — | ] — | | |
15 p! 3600 11,230 .50 2.0| 2.5| .012
B | 240| 206| 70psi| 220 | 189 | --- | --- - Vert.
c |427] 367| 60psi| — | — | — | —| -
P | 464 399| 70 psi| --- -—- | 464|399 70 psi
NOTES:

Thermal HP ratings based on 1800 RPM, 80° F ambient, 220° F max. oil temp.

Air pressures are at maximum. Operating pressures are generally much lower.
Refer to Section 15 “Pressure vs. Static Torque” charts on page 15.7 for proper
pressure settings.

OVERHUNG LOAD CAPACITY (Lbs. Pull)**

1.5 Posidyne shown with Manifold

Mounted Contro

| Valve.

Mounting the control valve directly on the
Posidyne improves response time with the
shortest possible air circuit. It also makes
installation quick and easy.

Male Input Shaft Output Shaft
S 300 RPM 1200 RPM 1800 RPM 3600 RPM
ize
300 RPM 1200 RPM* | 1800 RPM | 3600 RPM |Without | With |Without | With |Without | With |Without | With
Encoder |[Encoder|Encoder |Encoder [Encoder |EncoderEncoder |[Encoder
15 275 175 150 120 360 245 360 245 335 235 265 186

Distributed by Gross Automation | +1 (262) 252-1600 | sales@grossautomation.com

** - At midpoint of shaft extension.

2.5



Force Control Industries, Inc. Posidyne Oil Shear Clutch & Clutch/Brakes

Input Module Dimensions - 1.5 Posidyne® Clutch/Brake (nches)
INPUT MODULE #1 INPUT MODULE #1 WITH FAN COOLING

7/8" DIA. MALE EXTENDED INPUT SHAFT & FOOT MOUNT | 7/8” DiA, MALE EXTENDED INPUT SHAFT & FOOT MOUNT

INPUT MODULE #2 & #3 (C-Face) INPUT MODULE #4 (C-Face)
58" OR 7/8” DIA. FU, 4.50" DIA. AK, SPLIT CLAMPED QUILL 1-1/8" DIA. FU, 8.50” DIA. AK, SPLIT CLAMPED QUILL
(56/143TC/145TC Frame) (182TC/184TC Frame)
INPUT MODULE “A” & “B” (C-Face) INPUT MODULE “C” (C-Face)
58" OR 7/8” DIA. FU, 4.50" DIA. AK, SPLIT CLAMPED QUILL 1-1/8" DIA. FU, 8.50” DIA. AK, SPLIT CLAMPED QUILL &
& FOOT MOUNTED (56/143TC/145TC Frame) FOOT MOUNTING (182TC/184TC Frame)

Choose the appropriate Input Module and Output Module to get the complete envelope dimensions.

2.6
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Output Module Dimensions - 1.5 Posidyne® Clutch/Brake (nches)

OUTPUT MODULE #1 OUTPUT MODULE “A” & “C” (C-Face)
7/8" DIA. OUTPUT SHAFT & FOOT MOUNTED 5/8"OR 7/8"DIA. U, 4-1/2" AK WITH OPTICAL ENCODER
OUTPUT MODULE #2 & #3 (C-Face) OUTPUT MODULE “D”

5/8" OR 7/8” DIA. FU, 4.50” DIA. AK (56/143TC/145TC Frame) | 7/8” DIA. OUTPUT SHAFT, FOOT MNT & OPTICAL ENCODER

OUTPUT MODULE #4 (C-Face) OUTPUT MODULE “E”
1-1/8” DIA. FU, 8.50” DIA. AK (182TC/184TC Frame) 1-1/8" DIA. FU, 8.50" DIA. AK & OPTICAL ENCODER
(182TC/184TC Frame)

Choose the appropriate Input Module and Output Module to get the complete envelope dimensions.

2.7
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Posidyne Oil Shear Clutch & Clutch/Brakes

How to order your Posidyne Size 1.5 Clutch/Brake

Ordering System Chart Example: 15-1D3-H7T/ /
- - CONTROL
1 1 2 5 |3 4 5 |6 7 8 / 9 ENCODER / 10 VALVE
See Section 11 for See Section 10 for
Ordering Number. Ordering Number.
SIZE (1,2) Use N if no Encoder Use N if no Valve

INPUT (3)

B
2
3

4

LOGIC (4)

ofolofx|>]n
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is to be ordered.

= 7/8" FU Extended Shaft.

(With Mounting Foot)
=4-1/2" FAK, 5/8” FU with Clamped —
Split Quill Input Shaft. (56C Frame)

= 4-1/2" FAK, 7/8" FU with Clamped
Split Quill Input Shaft.
(143TC/ 145TC Frame)

=8-1/2" FAK, 1-1/8" FU with Clamped
Split Quill Input Shaft
(182TC / 184TC Frame)

= 4-1/2" FAK, 5/8”" FU with Clamped
Split Quill Input Shaft and Foot
Mounting. (56C Frame)

= 4-1/2" FAK, 7/8" FU with Clamped
Split Quill Input Shaft and Foot
Mounting (143TC/145TC Frame)

= 8-1/2" FAK, 1-1/8” FU with Clamped
Split Quill Input Shaft and Foot
Mounting. (182TC / 184TC Frame}———

C-Face

= S - Air set clutch / light spring set
brake with air assist, 95/5.

A - Air set clutch / medium spring
set brake, 75/25.

B - Air set clutch / heavy spring set
brake, 50/50.

C - Air set clutch / no brake.

SA - Air set clutch / medium spring
set brake with air assist, 75/25

= P - Air set clutch / Air set brake,
without springs.

OUTPUT (5)
=7/8" U Male Shaft (With Mntg. Foot)
=4-1/2" FAK, 5/8" FU.
(56C Frame)

el =4-1/2"FAK, 7/8" FU.
(143TC/ 145TC Frame)
=8-1/2"FAK, 1-1/8" FU. (1.5 Only)
(182TC/ 184TC Frame)

= Optical Encoder*
4-1/2" AK, 5/8" U.

= Optical Encoder*
4-1/2" AK, 7/8" U.

= Optical Encoder*
7/8" U and Foot Mounting

= Optical Encoder*
8-1/2" AK, 1-1/8"U

* Machined to accept an Encoder.
See Section 11.7 for Ordering Encoder.

C-Face

C-Face

MOUNTING POSITION (6)

= Horizontal.

5] = Vo - vertical, input Down.

= VIU - Vertical, Input Up.

= Wall on Left Viewing Input Shaft.
E = Wall on Right Viewing Input Shaft.

COOLING (7)

is to be ordered.

PORTING/VALVE LOCATION (8)
(Viewing Input Shaft) See Below

=Top E = Bottom
E = Right = Left

PORTING/VALVE LOCATION
(Viewing Input Shaft)

ASSEMBLY OPTIONS

Location|Std. |C-Face l\’/:Ig?d[ F‘;lgglzl
T X X X -
R X X X X
B X X --- X
L X X X X

= Basic (Radian)

= Fan Cooled.

ﬂ = Basic, (Manifold Mntd. Valve)
= Fan Cooled, (Manifold Mntd. Valve)



Posidyne Oil Shear Clutch & Clutch/Brakes

Posidyne Clutch/Brakes
with Optical Encoder and
Manifold Mounted Valve

The Posidyne Clutch/Brake size 02
through 20 can be furnished with a
Manifold Mounted. Valve, which
mounts directly on a machined sur-
face on the unit. This feature elimi-
nates hoses to the clutch and brake
ports, reduces assembly time and
improves response time.

An Encoder can also be furnished for
improved positioning, when used
with one of the CLPC Series Closed
Loop Positioning Controls. The
Encoder mounts on the output shaft,
and includes a home position for sin-
gle revolution applications.

Posidyne C-Face
Clutch/Brakes

Posidyne C-Face Clutch / Brakes
are available for up to 10 HP -
256UC Frame applications. Sizes
02, 2.5 and 03 can be equipped with
provisions for NEMA C-Face input
mounting, NEMA C-Face output
mounting, or both. All units incorpo-
rate the Force Control Oil Shear
Drive principle. Basic or Water
Cooled Options are available with
the C-Face input option. Fan
Cooling is not available.

2.5 Posidyne with C-Face Input

2.5 Posidyne with C-Face Output

Force Control Industries, Inc.

Sizes 02 to 30

Posidyne Clutch/Brake

The Posidyne is the backbone of the Force Control line of Clutch/Brake products. Constant
development of new designs and materials has enabled the Posidyne to become a work-
horse on today’s modern high production machinery. The basic Posidyne is a combination of
a clutch and brake in a single unit. The multiple stacks enclosed in a cast iron housing ,cooled
and lubricated by recirculating fluid are unaffected by outside contaminants and have a
tremendous ability to dissipate heat. With their built in mechanical strength this makes the
Posidyne an excellent choice for applications of heavy loads and high cycle rates.

Posidyne Clutch/Brake with
C-Face Long Coupled Input
Sizes 02, 2.5 and 03 is available with
a C-Face Long Coupled Input for
NEMA motor frame sizes 143T to
256T and 182U to 256U. Fan cool-
ing is not available

Piggyback Posidyne

Posidyne sizes 02 thru 10
are available with a piggy-
back mounting frame that
will accept NEMA motor
sizes from 56 through 356U
depending on the drive size.

Fan Cooled Units

Fan cooled Posidyne clutch/brake
units may be required for those appli-
cations where thermal requirements
are somewhat above average. The
fan and shroud may be easily added
in the field to any standard unit when
required.

Water Cooled Units

For applications with extremely high inertia loads or cyclic
requirements, the water cooled Posidyne clutch/brake unit may
be required. The internal Heat Exchanger and necessary fittings
may easily be installed in the field to most standard units when
increased duty cycles are required.

View showing the coiled
tube heat exchanger
mounted in the input
housing. The oail lubricat-
ing the clutch stack is
cooled prior to returning
to the sump. (Water Flow
Requirements in GPM =
0.01 x calculated thermal
HP)
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Force Control Industries, Inc. Posidyne Oil Shear Clutch & Clutch/Brakes

Selection Procedure - Section 15 Engineering Information - Section 16
Pressure vs. Torque - Section 15, Pages 15.6 & 15.7  Shipping Weights - Page 16.15 & 16.16

Specifications - Posidyne Clutch/Brake Sizes 02 to 10
Max Clutch Torque Max BrakeTorque (Lb. In.) Max. (RPM) | Max. KE | AverageThermal | ajrvol, o | mertia
size|Logic (Lb. In.) Springs Only | With Max Air Assist per HP Per Calp. of Cyclic
Stati Max. h B Max. |Basic & | Water | E9Mt ] Engmt. (Qts) Parts
atic | Dyn. |, py | Static | Dyn. | Static | Dyn. | "o |2 "o oo | (FrLbs) [Basic| Fan |Water (n3) (Lb. F®)
S | 518 | 439 |60psi| 48 | 41 | 553 | 468 |60 psi
SA | 542 | 458 |80psi| 164 139 501 424 |40 psi Horizontal Horz
op | A | 503 | 426 [80psi| 126 | 107 | = | = | = | 450 | 3600 | 11200 801200]4% 1 2 .04
B | 336 | 284 |80psi| 252 | 214 | — | — | — Vertical Vert
c | 335 | 284 |60psi| — 40| 1.50]6.00 3
P | 590 | 499 |60psi| — | — | 505 | 428 |60psi
S [1,331]1,126 [60psi| 113 | 96 |1,396 1,181 |60 psi
SA | 1,482 1,227 [80psi| 512 | 433 | 1,663 1,399 |40 psi _
A | 1451 1,254 [g0psi| 476 | 403 | — | — | — 70100 400 b5
25| B | 968 | 819 |80psi| 952 | 806 | — | — | — | 1800 | 3600 | 15865 | ------- - T p—— 20
c |1270] 1,074 |60psi| — | — | — | — | = .35?/5_%21'2_00 vert
scp| 1,234 1,061 |60psi| — | -— |1,051| 904 |60 psi
P |1,497|1,267 60psi| — | — 1,283 1086 |60 psi
S |2,57412,178 60 psi| 144 | 122 [2,049 1,734 |60 psi
SA [2,790 [ 2,361 [80psi| 651 | 551 | 2,238 1,894 |40 psi .
A | 28522413 80psi| 602 | 509 | — | — | — e et s
03| B [1,895[1,603[80psi|1,203[1,018| — | — | — | 1800 | 3600 | 21494 | - - R p—— 20
C |2474]200360psi| — | — | — | — | — .38?/52(')0?"1'00 \fgt
scp| 2,668 2,258 |60psi| — | — |1,833)1,551 60 psi
P | 2,857 2417 |60psi| — | — [1,905]1,61260psi
S | 4,3253,659 60psi| 212 | 179 | 4,021 | 3,402 |60 psi
SA [ 4,889 4,137 [80psi| 789 | 668 | 3,645 | 3,085 |40 psi _
A | 44873797 [80psi|1,136| 962 | — | — | — Lgloj'_ggrl‘tfz'ﬂ ngz
05 | B [2626]2222(80psi|2273[1,923| — | — | — | 1800 | 3600 | 42988 | ~------ — R p— 30
c | 40173399 60psi| — | — | — | — | — .50?/5%‘3""6'3'00 vert
SCP| 4,362 3,691 |60psi| — | — |3,518 2,977 |60 psi
P | 4,761 4,029 |60psi| — | — |3,809]3,223 60psi
S |9,8328,320 60psi| 691 | 585 |10,489) 8,875 |60 psi
SA [ 9,471 8,014 |80 psi| 2,766 | 2,340 | 9,297 | 7,867 |40 psi _
A [10,013]8,472 [80psi| 2,797 | 2,366 | — | — | — 1.?%%8??5'.0 Hforz
10 | B | 5,097 4,313 |80psi|5,593] 4,733 — | — | — | 1800 | 3600 | . | —oececeoeeees Y 69
C | 9208|7808 |60psi| — | — | — | — | — 08035 50?’5%‘3""'7 - vert
SCP [ 9,936 | 8,407 |60 psi| - — 18,612 7,287 |60 psi R
P |11,197) 9,474 |60psi| — | — |9,797 8,290 |60 psi
NOTES:

Thermal HP ratings based on 1800 RPM and 70° ambient temperature. Higher thermal ratings available with forced lubrication.
Consult factory with application details.

For Water cooled Units Cooling water flow requirements in GPM equals .10 x thermal horsepower
Oil Capacity is only approximate. Always fill unit to center of sight gauge.

Air pressures are at maximum torque . Operating pressures are generally much lower. Refer to Section 15 “Pressure
vs. Static Torque” charts on pages 15.7 & 15.8 for proper pressure settings.

2.10
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Posidyne Oil Shear Clutch & Clutch/Brakes

Specifications - Posidyne Clutch/Brake

Force Control Industries, Inc.

Sizes 11to 30

Max Clutch Torque Max BrakeTorque (Lb. In.) Max. (RPM) Max. KE | Average Thermal | air vol. ] Inertia
(Lb. In.) Soni . - - : er HP Per Ol o Cyclic
Size|Logic prings Only With Max Air Assist p Cap.
Max Max. | Basic & | Water Engmt. Engmt. (Qts) Parts
Static | Dyn. | ;"5 | Static | Dyn. | Static | Dyn. | xi'or [ean Cooll ool | FTL29) |Basic| Fan \Water (In3) (Lb. F2)
S |18,045|15,269|80psi| 888 751 |14,926|12,630|80 psi
SA |13,358/11,303|80psi | 2,961 | 2,505 | 9,980 | 8,445 |40 psi )
A |14,036/11,877|80psi | 2,661 | 2,252 | — | — | — Horl'lzggta' Hoz
*% .
11| B | 8,019 6,785 |80psi| 5322 | 4,504 N/A [108501| --------------- 15 |------- 1.60
1200 Vertical Vert
C |[18,045|15,269| 80 psi 500 13
SCP |17,833|15,090| 80 psi - 117,833|15,090 80 psi '
P 120,054|16,969| 80 psi - |14,038|11,878|80 psi
S |22,989/19,453|80psi | 1,681 | 1,410 |23,737|20,085|80 psi
SA |16,484|13,948|80psi | 5,237 | 4,431 |16,264|13,762|40 psi )
A |17,576]14,872| 80psi | 4,660 | 3,926 | — Horjfzggta' Hloorz
*% .
14| B |10783] 9,124 |80psi | 8,352 | 7,067 | — | — | — N/A [170532| oo 15 | 175
1200 Vertical Vert
C |23,453|19,844| 80 psi .00 13
SCP |23,183|19,617| 80 psi - 120,793|17,594|80 psi '
P |26,066|22,056| 80 psi - 122,056|18,662|80 psi
S |31,082/26,300| 80psi | 2,018 | 1,707 |32,274|27,308 |80 psi
SA |25,837/21,862| 80 psi | 5,045 | 4,269 |20,173|17,069 | 40 psi 600 Hori | H
- orizontal orz
A 126,332|22,281|80psi | 4,759 | 4,027 ~_|(Basic) 1.5|8.00|25.0 25
20| B [18,087|15,304|80psi | 9,518 | 8,054 1800 | 1800 (137,221| --------------- 23 |------- 4.37
™ — | (Fan) Vertical Vert
C 130,455|25,770| 80 psi 7514.00]125 30
SCP |32,737|27,700| 80 psi - 128,115|23,789|80 psi
P | 34,578 |29,258| 80 psi - /30,256|25,601 |80 psi
S |78,857|67,028| 50 psi | 8,010 | 6,808 |72,185|61,357 |40 psi
SA |75,47864,156| 60 psi | 20,026 |17,200|68,157 57,933 | 30 psi
A |75,478|64,156| 60psi | 20026 |17,200| -
30 - 1200 | 1200 CF 97 CF | 61.0
C |78,857|67,028| 50 psi 322,062
SCP | 76,600|65,110| 45 psi - |65,657|55,808 |45 psi
P |74,871/63,640| 40 psi - |64,175|54,548 |40 psi
NOTES:
Thermal HP ratings based on 1800 RPM and 70° ambient temperature. Higher thermal ratings available
with forced lubrication. Consult factory with application details.
For Water cooled Units Cooling water flow requirements in GPM equals .10 x thermal horsepower
Oil Capacity is only approximate. Always fill unit to center of sight gauge.
Air pressures are at maximum torque . Operating pressures are generally much lower. Refer to
Section 15 “Pressure vs. Static Torque” charts on pages 15.7 & 15.8 for proper pressure set-
tings.
Size 11 and 14 Posidyne rated @ 1200 RPM. Fan cooled only. These sizes can run up to 1800 RPM
with the External Cooling System shown below.
CF- Consult Factory
EXTERNAL COOLING SYSTEM - “Qil to Air” Shown
This External Cooling System is available for all sizes of Posidyne Clutch/Brakes. The typical
cooling configuration is “Oil to Air” as shown, but “Oil to Water” is also available.
The External Cooling System filters the oil so the life of the Clutch/Brake is in turn increased.
The Thermal Capacity is increased so in some applications the max. operating RPM can also be
increased.
Consult the Force Control Factory for additional information.
211
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Force Control Industries, Inc. Posidyne Oil Shear Clutch & Clutch/Brakes

Dimensions - Posidyne Clutch/Brake (nches)

Basic Posidyne Sizes 02 to 30

Drive Dim. Shaft Dim. Porting - AA

Szel A b | E | 2r|c| H| o [Bsv| c1 | akeyway | Fakeyway| U | FU | vV | Fv | @®ot) | (Top)

02 9.00 {4.00 [ 3.50 | 7.00 (0.59| 0.44|9.25 |35 [14.62 | 1/4X1/8 1/4 X 1/8 | 1.125 | 1.125 | 2.00 | 2.00 | 1/8-27 |1/8-27

25 |[9.50(4.37(3.31 | 875 |0.50( 0.44|10.0 {4.62 |18.25 | 5/16 X 5/32 | 5/16 X 5/32| 1.375 | 1.375 | 3.00 | 3.25 | 1/4-18 |1/4-18

03 |10.25{4.50|3.31 | 8.77 |0.50| 0.44|10.69 (5.16 |19.25 | 5/16 X 5/32 | 5/16 X 5/32| 1.375 | 1.375 | 3.50 | 3.50 | 1/4-18 |1/4-18

05 [10.25|6.50 | 3.50 | 10.25|0.75| 0.56 {12.69|5.75 |22.75 | 3/8 x 3/16 | 3/8 x 3/16 | 1.625 | 1.625 | 4.00 | 4.00 | 1/4-18 |1/4-18
10 |[12.50{6.50|3.50 | 15.38 |1.00| 0.75 | 14.0 [5.61 | 27.50 | 3/8 x 3/16 | 3/8 x 3/16 | 1.750 | 1.750 | 3.75 | 3.75 | 1/4-18 |1/4-18|

11 |12.63|6.50 | 4.75 | 15.38 |1.00| 0.75 |14.56|6.75 | 31.56 | 5/8 x 5/16 | 5/8 x 5/16 | 2.375 | 2.375 | 5.00 | 5.62 | 1/4-18 |1/4-18

14 |12.63]6.50 | 4.75 | 15.38 |1.13| 0.75 [15.21(6.75 | 32.04 | 5/8 x 5/16 | 5/8 x 5/16 | 2.375 | 2.375 | 4.43 | 5.56 | 1/4-18 |1/4-18|
20 |17.50|9.00 [ 5.75 | 19.63 |1.25| 0.88 | 19.0 |7.38 | 35.5 | 5/8 x5/16 | 5/8 x 5/16 | 2.750 | 2.750 | 4.75 | 4.75 | 3/8-18 |1/2-14

30 [22.50{13.00{ 8.00 |29.25|1.50| 1.06 {24.37(9.88 |49.00 1x1/2 1x1/2 4.000 | 4.000 | 6.58 | 6.58 | 1/2-14 |1/2-14

* - Top porting and bottom porting are both supplied. The use of bottom porting is recommended to purge contaminants
out of the pistons when they are exhausted. The use of top porting will not purge the pistons.
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Posidyne Oil Shear Clutch & Clutch/Brakes

Dimensions - Posidyne Clutch/Brake (nches)

C-Face Mounting Options Sizes 02, 2.5 and 03

C-Face Output

C-Face Input

Force Control Industries, Inc.

Size Input Input Dimensions Output Output Dimensions Foot Mounting Dimensions
Module[eag|Fak| Fa  |FBF| Q | Y | z [Modulel A5 |aKk| a BF |Bsviu| v |A|D|E|G|H|O
3 5.88( 4.5 |3/16 x 3/32|0.41|2.62| 7/8 |3.44 3** |5.88(4.5|3/16 x 3/32|3/8-16 x .75(2.94 | 7/8 | 2.06
02 9.0 |4.0( 35| .59 |.44]9.25
4 7.25|18.5| 1/4x 1/8 |0.53|2.75|1-1/8(3.25| 4 7.25(8.5(1/4 x1/8 | 1/2-13 x 1 |4.56|1-1/8| 2.69
3 5.88( 4.5 |3/16 x 3/32|0.41|3.50| 7/8 |2.56| 3 5.88|4.5|3/16 x 3/32(3/8-16 x .75|4.62| 7/8 | 2.12
25 4 7.25|18.5| 1/4x 1/8 |0.53|3.50(1-1/8[2.81| 4 7.25(8.5(1/4x1/8 | 1/2-13 x 1 [4.13|1-1/8/2.62| 9.5 [4.37[3.31| .50 | .44 (10.0
5 7.25| 8.5 |5/16 x 5/32|0.53|3.50(1-3/8(2.81] 5 7.25(8.5(5/16 x5/32| 1/2-13 x 1 [4.62|1-3/8| 3.00
4 |7.25(85| 1/4x1/8 |0.53|3.50|1-1/8]2.91| 4 7.25(8.5| 1/4 x 1/8 | 1/2-13 x 1 |4.22|1-1/8/ 2.62 |10 2
03 5' 45(3.31| .50 |.44|10.5
5 7.25| 8.5 |5/16 x 5/32|0.53|3.50(1-3/8[2.91] 5 7.25(8.5(5/16 x5/32| 1/2-13 x 1 |5.16|1-3/8| 3.50
* - See Basic Posidyne Dimensions on previous page.
** - Spacer may be required to keep Output Housing from interfering with mating C-Face.
Optical Encoder Dimensions Sizes 02 to 30
.__|Output
Size \vodule U vV |BSV a
02 C 1.125 | 2.17 | 4.57 |3/16 X 3/32
251 C 1.375 179 1 4.62 5/16 X 5/32
03 C ) 2.50 | 5.16
05 C 1.625 | 3.00 | 5.75 3/8 X 3/16
10 C 1.750 | 2.81 | 5.50
11 C 2.375 | 3.91 | 6.75
14 C 2.375 [3.34 | 6.75 | 5/8 X 5/16
20 C 2.750 |4.37 | 8.19
IO I [ | SN [ [ —
See Section 11 for additional information on Optical
Encoders.
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Force Control Industries, Inc. Posidyne Oil Shear Clutch & Clutch/Brakes

Dimensions - Posidyne Clutch/Brake (ncres) Sizes 02 to 30
- C-Face Long Coupled Input Dimensions (inches) Sizes 02, 2.5 and 03 Only
4. " AK MOTOR REGISTER
500 oTo GIS Posidyn DIMENSION (Inches)
e MOTOR
FRAME AH AK U A B
SIZE DIA. DIA.
143T, 145T
2.290 4.500 875 2.63 6.62
02 182, 184
182T, 184T 2.630 3.17
8.500 1.125 7.37
213, 215 2.750 3.23
182T, 184T 2.630 3.46
1.125
213, 215 2.750 3.52
8.500" AK MOTOR REGISTER 2.5 213T, 215T 3.130 8.500 1375 3.71 8.69
254, 256 3.500 3.89
254T, 256T 3.750 1.625 4.60
182T, 184T 2.630 3.50
1.125
213, 215 2.750 3.51 8.78
03 213T, 215T 3.130 8.500 3.76
1.375
254, 256 3.500 4.22 .47
254T, 256T 3.750 1.625 452 '

Manifold Mounted Control Valve Envelope Dimensions Sizes 02 to 30
Size Without Regulators With Regulators (Without Regulators and Gauges)
H W H W
02 8.16 10.47 6.13
2.5 8.82 10.92 6.70
03 9.44 11.75 6.70
05 9.32 11.63 6.70
10 10.57

--- 12.89 6.70
11 12.77 9.63 - -
14 12.77 9.63 - -
20 14.05 11.75 - -
30 18.05 11.75 - -

See Section 10 for additional information on Pneumatic Control Valves.

02, 2.5, 03, 05 and 10 Posidyne Clutch/Brakes
(With Regulators and Gauges) (2 Pr. Inlet-3/8 Manifold Mounted Control Valve)

(Without Regulators and Gauges)

02, 2.5, 03, 05 and 10 Posidyne Clutch/Brakes 11 and 14 Posidyne Clutch/Brake (2P1-5/8 Manifold Mntd. Control Valve)
(1PC-3/8, 2PC-3/8 and 2PC-SC-3/8 Manifold Mntd. Control Valves) 20 and 30 Posidyne Clutch/Brake (2PI-3/4 Manifold Mntd. Control Valve)
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Posidyne Oil Shear Clutch & Clutch/Brakes Force Control Industries, Inc.

Dimensions - Posidyne Clutch/Brake (inches)

Piggyback Mounting Options Sizes 02 to 10

Basic Cooled Fan Cooled

) Drive Dimensions Piggyback Dimensions Max Pulley Size
SZeATDp | E Fa JFUJRVIFV2[s [T [J J L [M [ N JOo1[Q[R[W] Y [Z ] Dia | width
02 | ---|4.0 | 35| 1/4x1/8 [1-1/8{1.0{1.0| --- | --- | --- |7.3112.31]|13.31|7.12|3.16|5.38[2.50| 3.125.38|| 6.00 2.00
25| --- |4.37|3.31]5/16 x 5/32]1-3/8|2.132.13| --- [1.25|1.25|7.62 |11.515.19|8.44|4.31|4.754.19| 3.694.75|| 5.39 3.00

03 [11.5/4.5 |3.315/16 x 5/321-3/8|2.38/3.5 [11.5(.38 | 1.5 [9.12|12.5|16.50(7.94%4.68|6.62{4.38| 4.44|55 || 6.84 3.25
05 [11.5/6.5 | 3.5| 3/8 x 3/16 [1-5/8|2.94/4.0 |11.5( 1.5 {2.56 |9.12 |12.5|16.50(7.94%4.68|8.384.38| 4.44(7.31|| 6.84 3.25
10 | ---|6.5 | 3.5|3/8 x 3/16 1-3/4|2.623.75| --- (1.56(2.94 |12.12[16.12|19.12|9.62|5.18|8.88{4.88|5.94| 7.5 || 9.00 3.75

* This dimension changes to 8.44 with 254 thru 286 Frame Motors.
Manifold Mounted Valve not available with Piggyback Mounting.

Dimensions are subject to change without notice. Certified Installation Drawings are available upon request.

Cooling Options Sizes 02 to 30

Fan Cooled Input Water Cooled Input
] Dimensions
Size AT E Fa |FBSMFU [FV|N | s | T |w
02 [9.00[350 | 1/4x1/8 | 4.12[1.125[1.38] --- [ 9.0 | - [ -

2.5 1 9.50 |3.31 [5/16 x 5/32| 4.881.375|2.25|2.0 10.50{2.50 |.38
03 [10.25|3.31 |5/16 x 5/32| 5.31|1.375|2.31| 2.0 |11.5|2.50|.38
05 [10.25|3.50 | 3/8 x 3/16 | 6.75]1.625|2.72| 1.5 |11.5|4.75|.38
10 ]12.50{3.50 | 3/8 x 3/16 | 6.62[1.750|2.88|2.0 [14.0[4.00 |.38
11 ]12.63|4.75 | 5/8 x 5/16 | 9.43|2.375|5.50| --- [14.0| --- | ---
14 112.63|4.75 | 5/8 x 5/16 | 9.43|2.375|5.50| --- [14.0| --- | -
20 |17.50|5.75 | 5/8 x 5/16 | 8.50|2.750{3.75| 4.0 {19.0|7.25|.50
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Force Control Industries, Inc. Posidyne Oil Shear Clutch & Clutch/Brakes

OVERHUNG LOAD CAPACITY (Lbs. Pull)

Input Shaft Output Shaft Overhung Loads are based on:
S 900 RPM 1200 RPM 1800 RPM Bearing life L1 25,000 hrs. @ 20% duty.
1ze N N N N
900 RPM | 1200 RPM* 1800 RPM | Without | With |Without| With [ Without | With . . .
Encoder |Encoder|Encoder | Encoder| Encoder | Encoder At m|dp0|nt of shaft extension.
02 700 600 500 765 550 | 680 | 490 | 595 430 | Standard male shaft diameters. (Not appli-
25 900 800 700 1020 | 805 | 935 | 740 | 850 670 | cable to C-Face.)
03 1400 1350 1150 1785 | 1410 | 1700 | 1340 | 1490 | 1180 .
05 | 1400 1350 1150 1785 | 1410 | 1700 | 1340 | 1490 | 1180 | CAUTION - Excessive overhung load
10 | 1800 1700 1500 2550 | 2140 | 2380 | 2000 | 1960 | 1650 | Will shorten bearing life and may
11 2200 2000 | @ o--- 3910 3280 | 3570 | 3000 | ----- | - exceed the CapaCIIy of the shaft to the
14 | 2200 2000 | 3910 | 3280 | 3570 | 3000 | - | - point of failure.
20 4100 3000 1800 4500 | 3780 | 4080 | 3430 | 3530 | 2970
30 9400 8500 | - 11900 | - 10900 | - | - | e

Posidyne Available Options

Posidyne Piggyback

Motor Option Availabilities

0212.5({03|05(10|11|14 (20|30 02 25|03 |05|10 |11 |14 |20 |30
1 I x IxTxITxTxTxIxTxTx TIX X I X ITX 1 X1 x1x1|x[x| Tolimitthe torque delivered to a drive
N DD I I e e e EN Y I e ey e and the physical si_ze of the motor
A X I X I X o | o | o [ e [ = | - A X ITX I X = [ [ [ - [ mounted on our piggyback drives,
5 [ oo | X | X | o= | oom | oo | oom | om [ - 5 e | X | X | oo | | - [ [ [ please use the following chart.
LR R X X e e e L | LT XX X XX = === (U] e [02 [25] 03] 05 |10
Al X | XX ||| ||| =3 73 [ ) R I (N I 56 |143T| X | == | === | - |-
B | X | X ||| || 56 [145T| X | === | == | === | ---
182 [182T| X | X | X | - | ---
184 [184T| X | X | X | === |-
213 |213T| - | X | X | X |-
02]25T03To5 (101111141207 30 All options available in all sizes. 254U 264T | - | — | X | X |-
SIX| X IX X IX XTI X1|X]X 256U| 256T | === | - | X | X |---
AIX]I XXX [ X[ X[ X]|X]X 284U 284T | - | - | — | X | X
B[ X | X [ X [ X [ X [ X[ X [ X |- 2860|3247 | - | — | — | X | X
CIX| XXX IX|X|X]X]|X 02]2.5/03|05 |10 |11 [14[20|30| [324u|326T| - | | [ — [ X
DIXIXIXIX XXX X} X I[X [ X[ X[ X[ X [—-—]-—[X][X 326U(326T| - | = | — | — | X
El--l XIX X IXIXIXIX]X 2 [ | XX XX [ [ [ X || [Zeaolaearl =TT =T —=Tx
Pl XXX oo feom o [ e b e T T X[ X X[ X | X | X [ X X
G || X | X [ X || o [ [ = | - T T Tx Tx T Tx Tx Tx x 365U|365T | - | === | === | — | X
PIX] XX | X[ X[ X[ X]X][X " - - .
I X I x| x [-=T]-—=]-=1-=1- Fan cooling not available with
C-Face input.
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Posidyne Oil Shear Clutch & Clutch/Brakes Force Control Industries, Inc.

How to order your Posidyne Size 02-30 Clutch/Brake

Ordering System Chart

| |
- - - CONTROL
1 2 [3 4 5 |6 |7 g ENCODER 9  VALVE
| [ [

. See Section 11 for See Section 10 for
Size (1,2) Ordering Number. Ordering Number.
= - Use Nif no Encoder Use Nif no Valve is

m -0 m =10 is to be ordered. to be ordered.

=25 =11
Cooling (7)

3 [ =14
E =05 Ff- 20 = Basic (Radiant)
Q- = Water Cooled

= Fan Cooled***

Input Module (3)——

= Basic U-Fr. | T-Fr. = Za?t%c:?ledé***
plit Shrou
a1 Ak T8 FU | 12 [l | i
213UC |182TC | C-Face n = Force Lube
= 8-1/2 FAK, 1-1/8 FU |215UC |184TC Quill
254UC [213TC . .
=8-1/2 FAK, 1-3/8 FU |256UC |215TC | Mounting Position (6)

= Piggyback & Ceiling Mount* — Output Module (5) = Horizontal
n =4-12FAK, 7/8FU | 185 |14org = Basic U-Fr.| T-Fr. E = Vertical, Input Down
— 8.1/2 FAK. 1.1/8 FU | 23UC [182TC =412 AK 718U | 1og |140e = Vertical, Input Up
’ SEAUC 213TC | oo _s12 Ak 108U B[S |crace = wall on Lett
_ ouple = O~ y 4 -
E = 8-1/2 FAK, 1-3/8 FU | 256UC |215TC 254UC | 213TC (Viewing Input)
~ 254TC =8-1/2 AK, 1-3/8 U [256UC | 215TC
= 8-1/2 FAK, 1-5/8 FU 256TC E = Wall on Right
= Piggyback and Ceiling Mount* (Viewing Input)
) (@8 = Optical Encoder (02 to 20 Sizes)** y4l = Horizontal, Marine Dut
Control Logic (4) . (Not Available on C-Face Output) . ) Y
=S - Air set clutch / light spring set E = Optical Encoder, 4-1/2 AK, 5/8 U (02 Only)™ = Vertical, Input Down,
N A Marine Dut
brake with air assist = Optical Encoder, 4-1/2 AK, 7/8 U (02 Only)** _ y
= A - Air set clutch / medium spring E = Vertical, Input Up,
set brake Marine Duty
Example:
E = B - Air set clutch / heavy spring set ple:
brake To order a Size 2.5 Posidyne, 184TC C-Face
= C - Air set clutch / no brake Input, Type A Control Logic, Output Housing to
E = SA - Air set clutch / medium spring accept an encoder, I_-|or|zontal Mounting, Basic
set brake with air assist Radiant Cooled, Manifold Mounted Control Valve
= SCP - Self centered piston / air set and Optical Encoder located at the top. Use the
clutch / air set brake following Order Number:
(=8 = SA/ACP - Air centered piston/air set
clutch / Medium spring set brake with
air assist 254AC-H1 /— /—
(€} = B/ACP - Air centered piston / Air set NOTES:
clutch / Heavy spring set brake * When Piggyback Mounting is required both input and output modules must be specified
ﬂ =P - Air set clutch / Air set brake (without Piggyback. The Motor Frame Size must also be specified to predrill and tap the motor
springs) mounting base.
= AIACP - Air centered piston / Air set ** Qutput Housing is machined to accept an Encoder. See Section 11 for ordering the actual
clutch / Medium spring set brake Encoder.
*** Not available on C-Face Input.
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Oil Shear Brakes

Section 3

WASH DOWN
For wash down applica-
tions (USDA H-2) in

food processing facilities,

the optional wash down
modification is available.
This modification con-
sists of nickel-plated
shafts, stainless steel
locking collar on the
Clamped Split Quill,
“Steel-It” epoxy coating,
stainless steel fasteners,
non-corrosive breather
and sight gauge.

Force Control Industries, Inc.

Posistop X Class Brake

X-treme Performance - Now Value-Engineered

The Posistop® X Class Oil Shear Motor and
Coupler Brakes are designed and tested to oper-
ate over 6 million trouble free cycles with only
occasional oil changes and no adjustment - ever!
This unheard of life expectancy allows the Posistop”
X Class Motor and Coupler Brakes to be used on
applications previously thought impossible to do
using a brake.

New Posistop® X Class Brakes let you eliminate the
typical line stops, the frequent brake repairs and
replacements. Here’s the reliability you need for
today’s 24/7 manufacturing demands. Here’s speed
and precision that can let you run at higher cycle
rates and quality levels, or design new machines for
higher performance.

Motor Brake

Coupler Brake

X Class Features:

» Packaged, fully assembled/tested
» Simplified double C-face or brake

mounting

» Horizontal or vertical mounting

e Spring set, Air Release

» Multiple friction discs cooled in recircu-

lating transmission fluid

* Low maintenance: annual oil change

» Hard-coat epoxy finish highly resistant
to rust and chipping.

» 10X longer design life — designed &
tested for over 6 million cycles

» Clamped-Split-Quill reduces keyway
problems in aggressive applications

3.1
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Force Control Industries, Inc. Oil Shear Brakes

Simplified C-Face Mounting System

The Posistop® X Class C-face mount adds a new
level of convenience to this classic configura-
tion. An innovative Clamped-Split-Quill

absolutely stops play that could deform
3 the key and keyway in high-torque, rapid
cycling applications. The new clamp

design splits the input quill four ways at
90° intervals. A clamp collar fits over
the quill to give 360° clamping effect
when tightened down. The keyway is
centered in one of the splits in the quill to
securely lock the key on both sides.

Mounting Configurations

The Posistop® X Class brakes may be mounted in three configurations (horizontal,
vertical input up and vertical input down) to allow the most flexibility in machine design.

)

HORIZONTAL VERTICAL-INPUT UP VERTICAL-INPUT DOWN

Unit Selection

The correct size X Class brakes can be selected using motor frame size and required brake
torque. The following tables indicate the proper size X Class brake based on various motor frame
sizes. Torque can be determined for moderate inertial loads using the formula:

motor Hp x 5250 x 1.5
RPM at Brake

TORQUE (Lb. Ft) =

Select a brake with a rating equal to or greater than the torque calculated. Several torque rat-
ings are available in each brake size. Use the following tables to select the appropriate torque.
Please contact your local distributor, rep or the factory for application assistance.

BRAKE MOTOR FRAME SIZE
SIZE | 56 | 143T | 145T | 182T | 184T | 213T | 215T | 254T | 256T | 284T | 286T
XB1

3.2
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Oil Shear Brakes Force Control Industries, Inc.

STATIC TORQUE (Lb. Ft.) XB1 & XB2 TECHNICAL SPECIFICATIONS

XB1 Spring Qty (nght)
3

(2) Friction 12 NARNE
Discs Plates

Thermal Max. KE per Piston Inertia Max. 0]

Rating  Engagement Volume WK2 Speed Weight canacity
(HP Sec/Min) (Ft. Lbs.) (cu.in) (Lb.Ft?) (RPM) (Lbs) (Ounces)

Pr. to Release (PSI) XB1 21 7530
XB2 Spring Qty (Light) .9 0.0130 | 1800 31 28

XB2 39 11295

(3) Fnctlon n il (3) Drive
Plates

Pr. to Release (PSI)

XB3 TECHNICAL SPECIFICATIONS
XB3 STATIC TORQUE (Lb. Ft)

No. of Springs
(GEEWMY)

Thermal Max. KE per Piston Inertia Max. Qil

Rating Engagement Volume WK2 Speed WeIONt capacity

15 3 (HP Sec/Min)  (Ft Lbs)  (Cu.In) (Lb.Ft°) (RPM) (Lbs) (Ounces)
No. of
Friction 10 [ 20 | 30 11295 .0174
Discs
12125 ) 38 42 15060 9 | o181 | 1800 | 45 | 30
17 | 34 | 50
e | 18825 0189
XB5 & XB6 STATIC TORQUE (Lb. Ft) XB5 & XB6 TECHNICAL SPECIFICATIONS
No. of Springs Thermal Max. KE per Piston Inertia Max. . oil
e e Rating  Engagement Volume WK? ~ Speed Weight capacity
4 150 [k (HP Sec/Min) (Ft. Lbs.) (Cu. In.) (Lb. Ft. 9 (RPM)  (Lbs.) (Ounces)
No. of No. of
Friction | = 185 J s 29103
Discs 6 Plates 0.2011
7 36378
CF 3.92 1800 140 110
1greszire t?)s 43654
Release (PSI) 0.2215
50930
* These Torques only available with
1-5/8” & 1-7/8” Dia. Shafts. CF = Consult Factory

3.3
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Force Control Industries, Inc.

Coupler Brake Dimensions

Motor Brake Dimensions

Oil Shear Brakes

Brake Coupler Brake Overall Dimensions (Inches)
Size [ AATAB[AG] F [ G P 0
Fos 351 (377 | 7.00 | 3.44 | 4.50 [U8 NPT| 4.94
XB3 | 4.44 | 4.44 | 8.46 | 4.44 | 5.08 |1/8 NPT| 4.94
XB5 | 5.00 | 5.00

<B6 550 [ 550 11.45( 5.50 | 6.64 |1/4 NPT| -----
Brake Coupler Brake Input Dimensions (Inches)
Size | AL | BE| E |FAH|FAJ|FAK| FU |FBF
XB1 4.502| 5/8

XB2 .63 | .50 | .28 | 2.38|5.88 4500778 7/16
XB3 | .57 | .73 | .19 | 2.94|7.25|8502|1-1/8| 9/16
XB5 | o, | aq | - 3.88|7.25| --—-- *

xee | L |0 = 4.88]9.00| — = 9/16

* Available Input Bores XB5: 1-1/8, 1-3/8 & 1-5/8
XB6: 1-5/8 & 1-7/8

B

Size

rake

Coupler Brake Output Dimensions (Inches)

a

AH|[ AJ

AK

BB

BF | U

XD

XB1

XB2

3/16 x 3/32

5.875

4.50

.16

3/8-16

5/8

1.50

7/8

1.73

XB3

1A x1/8 |2.63]|7.250

8.50

.25

1/2-13|1-1/8

2.00

XB5

14 x1/8 (2.75
5/16 x 5/32|3.12(7.250

8.50

XB6

3/8 x 3/16 |3.
4

3/8 x 3/16
12x1/4 |4.37

21 2-(9.000

10.50

.25

1/2-13|1-5/8

1-1/8
1-3/8

2.65
3.00
3.63

1.5/8
1-7/8

3.69
3.62

Brake
Size

Motor Brake Dimensions (Inches)

AB

AG

AL|BE

E|F| G

FAH| FAK

FU

a

FBF| FAJ

XB1

XB2

3.51

3.77

7.00

.63[.50

.28(3.

4414.50

2.38[4.50

5/8

718

3/16 x 3/32

7116

1/8
5.875|\pT

4.94

XB3

4.44

4.44

8.46

.57|.56

734.

4414.50

2.94|8.50

1-1/8]

718

1/4 x 1/8

9/16

178
7.250|pr

4.94

XB5

XB6

5.50

5.50

11.7

.71{.69

5.

50/6.64

3.88| -

1-1/8]

1/4 x 1/8

1-3/8

5/16 x 5/32

1-5/8

3/8 x 3/16

9/16

7.250

1/4

4.88| -----

1-5/8

3/8 x 3/16

1-7/8]

1/2x1/4

9.000

NPT

XB1, XB2, & XB3 Coupler Brake Dimensions (With Mounting Feet and Male Input Shaft)

Sizes XB1 and XB2

XBl | XB2

FU

Dia. .6250” | .8750”

3.4

Sizes XB3
Size | FU a A B C D E
XB3 |1.250| 1/4 x 1/8 | 14.46 | 6.95 (3.63(1.82|2.07
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Oil Shear Brakes

Force Control Industries, Inc.

Accessories and Kits

To make the X Class Brakes adaptable to many applications, several accessories are

available.
Mounting Foot Kit

A foot kit is available for the Coupler Brake. The foot kit includes two feet that bolt onto the brake.

ed.

Male InPut Shaft Assembly
For appli

They are made of heavy gauge steel XB1 and XB2, or cast iron XB3, and hard coat epoxy coat-

cations where a belt drive may be required on the input, an input shaft assembly is

available to convert the quill input to an extended shatft. It consists of a mounting plate with a
bearing and stainless steel shaft that bolts to the C-Face mounting flange. The shaft is then

locked into the Split Clamped Quill.
Manifold Mounted Valve

Add the convenience and performance of a Manifold Mounted Valve. Mounting the valve directly
on the unit eliminates extra plumbing, improves response time, increases cycle rate, and

improves positioning accuracy.

Foot Mounting Kit

Pneumatic Control Valves

XB1 & XB2 Foot Kit (Pair of feet) ... .. 02-X1-FT-KIT

XB1 & XB2 Foot Kit Washdown ... .. 02-X1-FT-KITW
(Steel It Epoxy)

Control Valve, 434A Series, Manifold Mounted

XB3 Foot Kit (Pair of feet) ............ 02-X4-FTKIT

XB3 Foot Kit Washdown ............ 02-X4-FT-KITW
(Steel It Epoxy)

Extended Input Shaft Assembly

Input Shaft Ass'y. XB1 5/8" shaft ....02-X1-IA-KIT

Input Shaft Ass'y. XB1 5/8"
Shaft, Washdown ................ 02-X1-IA-KITW

Input Shaft Ass'y. XB2 7/8" Shatft . . ..02-X2-IAKIT

Input Shaft Ass'y. XB2 7/8"

Shaft, Washdown ................. 02-X2-IA-KITW
Input Shaft Ass'y. XB3 1-1/8" Shaft . . .02-X3-IA-KIT
Input Shaft Ass'y. XB3 1-1/8"

Shaft, Washdown ................. 02-X3-IA-KITW

120VAC/60HZ, 1OCV ..\ttt 09-56-A3NN-00
Control Valve, 434A Series, Maniforld Mounted

24VDC, LOCV Lot 09-56-A1NN-00
Control Valve, 35A Series, A logic, 120 VAC/60Hz,

25CV, ShIPLOOSE ...ttt 01-56-147-08
Control Valve, 35A Series, A logic, 7.3 watt 24 VDC,

21CV, ShIPLOOSE .. viiiiiii i 01-56-148-08

Note: All valves are washdown duty

How To Order Your Posistop X Class Motor or Coupler Brake

NOTE: Accessories and Kits
X B S N shown above must be ordered
separately.
_ L1 L options (9
Posistop X Class Brake ptions (9) * N is Horizontal
Torque (5,6,7) Lb. Ft. - ok mounting for XBS
Unit Size (1) Sori quedon L None &xB6
pring Example:
1 B Set 162LLb5 FFtt :_(%%62 *m =Vert. Input Down Reqd. for XB5
T =Vert.InputUp & XB6. All oth-
= Size 2 Brake (3) * ST InpEER ers use N
fsfﬂ e o Output Module (4) Package Type (8)
ﬂ put Module (2) Motor Frame m = Motor Brake Motor Frame - Standard
6 =58"U, 4-1/2" AK 56C | XBl&XB2 =5/8"U, 4-1/2' AK 56C  |xB1 & xB2]

=7/8'U, 4-1/2" AK

143TC, 145TC | XB1 & XB2 =7/8"U, 4-1/2" AK

= Food Grade, Fluid (USDA H-2)

143TC, 145TC| XB1 & XB2

=1-1/8"U, 8-1/2" AK |182TC, 184TC| XB3, XB5 =1-1/8"U, 8-1/2" AK |182TC, 184TC| XB3, XB5

=1-3/8"U, 8-1/2" AK |213TC, 215TC XB5

B -135U 812°A [21317C 215cT|  xBS

= Washdown, Plated Shafts, SS
W Hardware, Steel-It Epoxy Paint,
Food Grade Fluid (USDA H-2)

A - 155U 8127 Ak |2541C 256TC|  XBS

=1-5/8"U, 10-1/2" AK | 284C, 286C XB6

=1-5/8"U, 10-1/2" AK | 254TC, 256TC XB6

=1-7/8"U, 10-1/2" AK | 284TC, 286TC XB6

E =1-5/8"U, 8-1/2" AK |254TC, 256TC XB5
B

E =1-7/8"U, 10-1/2" AK|284TC, 286TC XB6

= Washdown, Plated Shafts, SS
Hardware, White Epoxy Paint,
Food Grade Fluid (USDA H-2)

3.5
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Section 4

Oil Shear Brakes

The Problem - Heat Buildup

Heat buildup, the mortal enemy of electric
motors can destroy conventional motor
brakes. Although heat is the natural product of
the braking process, increased starts and
stops of the electric motor creates intense
heat in conventional brake devices. Often
heat buildup damages the brake as well as
the electric motor - and frequently causes
failure of the entire system. This can mean
increased downtime - as well as higher main-
tenance costs.

Force Control Industries, Inc.

Posistop Motor & Coupler Brakes
The Problem and the Solution...

Conventional brake devices can take the heat
from industrial motors, but they sacrifice fric-
tion material with each stop. They deteriorate
with repeated use. Even though the motor is
spared the stress of excessive braking heat,
the brakes require routine maintenance such
as coil and friction material replacement .

The result of heat buildup - Breakdowns.
Dry brakes have a short life, suffer from
increased wear and may cause downtime
losses that come from frequent maintenance
and replacement.

The Solution - Posistop Brakes

Posistop Oil Shear Brakes are designed to
dissipate the heat buildup that destroy conven-
tional braking devices. The Posistop absorbs
the energy generated by the braking action and
controls the heat buildup - thus providing
greater reliability and repeatability, as well as
heat dissipation.

Unlike conventional motor brakes, the Posistop
is a multiple surface device that operates on a
spring activated, pressure release system. Its’
multiple disc stack and internal oil pump helps
to eliminate the need to replace coils and fric-
tion material - and reduce the heat on any one
friction surface.

Benefits...

Long Service Life.

Low Noise Level.

Low Maintenance.

Easy Service.

Self Adjusting - No Linkages

Energy Efficient.

Features...
B Totally Enclosed.

B High Heat Dissipation with
Rugged Cast-Finned Housing.

B Multiple Spring Set Brake with
Multiple Friction Surfaces.

B NEMA C-Face Mounting.

B Integral Oil Pump for Positive
Oil Circulation.

B Air or Hydraulic Release.
B Low Cyclic Inertia

4.1
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Force Control Industries, Inc. Oil Shear Brakes

Standard Design Configurations...

The Posistop series of Force Control products is a Brake designed for stop-
ping and holding. Many different configurations are available to fit a wide vari-
ety of applications. The Posistop Brake is available with air actuation. See
Section 5 - Magna Shear Motor Brakes for electric actuated motor brakes.

Motor Brakes (MB Series)

The Posistop Motor Brake is designed to mount directly onto the back of
a NEMA or IEC Frame Brakeless Brake Motor. They come in (8) eight basic
sizes from 56 Frame through a 449T Frame size.

They range from 3 Lb. Ft. to 2030 Lb. Ft. Braking Torque.

The MB Series Posistop Brakes are spring set, air release units used on
various applications requiring a spring-set brake.

(See Page 4.3)

These Posistop “Oil Shear” Motor Brakes are certified by
the American Bureau of Shipping (ABS) under ABS Product
Design Assessment (PDA) Certificate # 02-HS310430-PDA
and Manufacturing Assessment # 02JE305084-X.

They are ideal for a wide variety of heavy-duty and high-torque

AN = By >~ FIrli— ooy g . . K . /
ABS C:‘l’l_'_l I'I;_—)Cl Drewes applications, which are common in the Shipping Industry, such
For The Shipping Industry as Winches, Windlasses, Cranes and Conveyors for Docks

and Shipboard Applications.

Assembled Brake Motor (ABM)

The same unit as above already mounted on a Drive Motor, ready to
use, is called the Assembled Brake Motor. The ABM is available in
horsepower ranging from 1/4 HP up to 400 HP and Torque Values from
3 Lb. Ft. to 2030 Lb. Ft. A large variety of motor types and styles can be
furnished in U and T frames.

(See Page 4.7)

Posistop Coupler Brakes
(Double C-Face)

The Posistop Coupler Brake has a C-Face mounting on both ends. This allows the brake to
be mounted on the drive end of a C-Face motor, which then can be connected to a C-Face Input
Reducer.

Using the Posistop Coupler Brake allows the use of a standard C-Face Drive Motor rather
than an expensive and often difficult to find brakeless brake motor.

Posistop Coupler Brakes are available in sizes for 56 Frame through 365TS Frame Drive
Motors. They have Torque Ranges from 3 Ft.Lbs. to 450 Ft. Lbs.

(See Page 4.13)

4.2
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Oil Shear Brakes Force Control Industries, Inc.

Posistop Motor Brake WEREHES)

The Posistop Motor Brake is available as a motor mounted unit. This Motor Brake is designed
to fit brakeless brake motor frame sizes 56 to 449T. It also comes complete with the motor. (See
ABM - Assembled Brake Motor) The Posistop Motor Brake is designed with the same proven
oil shear technology which includes the patented fluid recirculation system used in the Posidyne
Clutch/Brake Units for smooth precise stops and long service life. The rugged cast iron and alu-
minum, totally enclosed, housings provide high heat dissipation and protects the multiple friction
surfaces from hostile environments.

Typical Applications

Conveyors Ball Screw Feed & Traverse Drives

4.3
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Force Control Industries, Inc. Oil Shear Brakes

Posistop Motor Brake Dimensions (inches)

DIMENSIONS (inches)
BRAKE C D FLUID [WEIGHT

H u* | AJ | AK
SIZE A B Min. | Max. | Dia. E - G e | Dia. | Dia. | pia. | AP | (bs)

MB-056( 4.81 6.63 [ 1.38 | 2.13 1.88 | 4.63 ggg 6 Oz. 15
A1 .25 1/8 .875 5.88 | 4.500
MB-180( 6.13 8.81 | 1.75 | 2.75 3.38 | 5.75 ]:.125 1Qt. 40
.875
MB-210( 6.13 1.75 | 2.62 1.125
8.81 .53 19 | 3.38 | 5.75 1/8 1é37755 7.25 | 8.500 | 1 Qt. 45
MB-210L| 6.88 2.50 | 3.50 1.125
1.375
1.125
1.375
MB-250 5.38 1675 7.25 | 8.500 100
10.00 | 10.88 | 2.00 | 4.13 | .53 19 6.25 1/4 11.875 2 Qt.
1.375
MB-280 5.44 1.625] 9.00 (10.500 108
1.875
1.375
MB-320| 10.63 | 12.88 | 2.50 | 4.63 | .66 19 | 6.06 | 7.25 1/4 11.625]11.00(12.500| 5 Qt. 160
1.875
2.125
2.375
MB-440( 17.61 | 16.75 | 4.00 | 5.00 | .66 22 | 454 | 9.76 3/4 > 875 14.00|16.000(5.5 Qt.[ 370

3.375

* Consult Factory for non-standard bore sizes and thru-shaft configurations.
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Oil Shear Brakes

Force Control Industries, Inc.

Posistop Brake Operating Specifications

Posistop Motor Brakes (MB Series) may be assembled
to obtain a broad range of torque ratings. The multiple disc
and multiple spring design makes the Posistop a very flex-
ible brake. How the stack is assembled determines the brak-
ing torque developed.

Static
Torque
(Lb. Ft.)

Dynamic
Torque
(Lb. Ft.)

Thermal Max.
Rating |KE per Engmt. Piston Inertia
HP Sec. ) w/Full Stack Volume WK
Min. (Ft. Lbs.) (In%) (Lb.Ft.2)

Size 056

6 5.2
9 7.8
12 10.4
18 15.6

30 4650 5 .009

30 26
45 39
60 52
90 78

Sizes 180, 210 and 210L
20 17

25 6425 3 .034

* Torque not available with 7/8” dia. collet.

150 130
225 194
300 259

Sizes 250 and 280
75 65

50 18,500 5 .215

* Torque not available with 1-1/8” or 1-3/8” dia. collet.

The following charts give an overview of all the combinations
possible. Standard Static Torque Ratings are shown in
bold blue numbers. Optional non-standard ratings are also
shown in the Static Torque Rating Option Charts.

Static Torque Rating Options

No. of Discs

2
Qty.of 3 6
Springs 4 8
6 1

8 6
No. of Plates

Static Torque Rating Options

No. of Discs
1 2 K]

7 6 4
No. of Plates

Static Torque Rating Options

No. of Discs
2 K] 4

Qty. of
Spring
S

10 8 7
NO. of Plates

Size 320 Static Torque Rating Options

120 104
150 130
200 173
300 259
450 388

70 18,500 6 .215

* Min.shaft diameter - 1-5/8" A Min. shaft dia. - 1-7/8"

No. of Discs
2 3 4

10 8 7
NO. of Plates

990 842
1340 1139
1690 1437
2030 1726

CF CF 47.4 2.1

NOTE: Maximum Speed - 1800 RPM, except Sizes 180 and 210 which is 3600 RPM in
horiz. and vertical brake down position.

CF - Consult Factory

6
Qty.of 8

Springs 10
12

No. of Plates

4.5
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Force Control Industries, Inc. Oil Shear Brakes

How to order your Posistop Motor Brake

Ordering Sysiem Chart " Eiample. E-210-5-090-1 |

M B l |_ l l l CONTROL
|1 2 3 |4 |5 6 7 ls o 10 VALVE
4 See Section 10
Posistop Size (1, 2 and 3) Static Torque (Lb.Ft.) (5, 6 and 7) for bOrderinlg
Number. Use
mﬂ= 056 = = 135 if no Valve is to
Eﬂ= 180 E: 150 be ordered.
(2 [1]0 By 1 = 160
o 2 [ 1L Bt Emf ;38 ! Encoder/Tach. (9)
HE - 250 [2[0]0f = Encoder
HEIL] - 2c0 =225
EHI - 320 (2| 4| 0 BZ = Tachometer
= 217 =270
41410 B Emz 500 —shaftDia (8) [0l = None
* 21L = 210 Long, for use on 254 and 256 _ "
Frames when torque requirements are 90 3 Em: 360 _ 5/8
Lb.Ft. static torque or less. (4] 4]0 BEEY n - 7/8"
Type (4) BB ) - 450 - e = 71/80*
Horizontal Vertical EEJ) -5 = - %
- = " = 90/100*
= Std. = Std.-Brake Up m‘ 750 = 1-1/4 .
= Thru- = Std.-Brake Down [9[0[0 By : 1-3/8" = 112/1325*
Shaft = = Thru Shaft-Brake U EIEIK - 9% =158 YN -
P EIE] - 134 = 132M/160M*
= Thru Shaft-Brake S = 1690 =1-7/8"
Down -Eﬂ NN = 160L/225*
m = 2030 _ "
** Thru Shaft - Not available on MB-056 size. =218 * Sew Eurodrive Metric
E = 2-1/4" Frame Motors.

Posistop Type & Shaft Dia. Availabilities

= 2-3/8”

Type (4)
056|180 210 |210L| 250 | 280 | 320 | 440 Horizontal / Vertical Mounting
S X X X X X X X X The illustration below shows when it is necessary to specify Vertical Mounting
T |]-—]X X X X X X X when you know the mounting angle of the Posistop Brake.
1 [ X[ X[ X | X | X ]| X ]| X ]| X
3 || X[ X | X | X | X | X ]| X
4 - X | X [ X | X | X | X | X
Shaft Diameter (8); FU
FU [056[180|210|210L|250|280|320]440
5/8 | X1 | =mmm | === | === | momm | omm | o | -
TI8 | X1 X3 X3 | X3 | mmmm | mmm | mmmm | 2o
1-1/8f | X | X | X X | X |-
1-3/8| - | X2 | X2 | X2 | X | X | X |-
1-5/8| === | === | === | - [ X2 X2 X | -
1-7/8| === | === | === | === | X2 | X2 | X | ---
2-1/8| === | === | = | e | e | e | - | X2
I I e —m | - | X2

NOTES:1 - Not available with thru-shaft configuration.
2 - Consult factory for thru-shaft configuration.
3 - Must be 45 Ft.Lbs. or less.

4.6
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Oil Shear Brakes Force Control Industries, Inc.

Assembled Brake Motor (ABM)

The ABM consists of a motor with a Posistop Motor Brake assembled and ready to
use. The ABM is available in many sizes, types and torque ranges up to 2030 Lb.Ft.
By specifying the Posistop ABM, complete motor and brake assembly, installation
time is reduced to simply mounting the motor and connecting the air supply.

Typical Applications

Elevator (Hoist)

Standard Features:

13 Different Std. HP Ratings
1800 & 1200 RPM Motors

8 Posistop Brake Sizes

38 Torque Ratings

12 Assembly Configurations
43 Motor Frame Sizes

Tap Heads

ABM units are pre-assembled to
your specified torque ratings and
configuration, filled with the prop-
er amount of fluid and cycle test-
ed ready for quick installation.

4.7
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Force Control Industries, Inc. Oil Shear Brakes

Posistop ABM Brake Dimensions (inches)

Dimensions are sub-

ject to change with-
4 out notice. Certified
Installation Drawings

are available upon

request.
Frame | Brake Overall Dimensions Foot Mounting Dimensions Shaft Dimensions
Size | Size | AB | AF [BSV| c3 |01 | P [ 02| A B D E 2F G H a U \%4 XC | XD
56 4.62116.25 6.53 58 [ 194 | .70 |1.25
567 | 056 [5:94(1.80 [ =cT7650| 681 [5ag| 462 | 65 4 3.5 | 2.06 3 .16 | .34 (3/16 x 3/32 718 2191 96 138
U - F R A M E D R I V E M O T O R S
1223 056 |7.19(2.06 | 5.0 | 20.94|9.25| 9.0 | 462 | 9.0 | 6.62 | 45| 3.75 gg 44 | 41 (3/16x3/32 7/8 | 2.06 | .96 | 1.38
12‘218 180 |7.19(2.06 | 5.0 |22.95[|9.25| 9.0 | 5.75| 9.0 | 6.62 | 45| 3.75 gg 44 | .41 (3/16x3/32 7/8 | 2.06 | .96 | 1.38
2128 210 |9.41(2.62 | 6.5 | 26.44|10.62(10.5| 5.75 [ 10.5 | 8.12 | 5.25| 4.25 ?g 50 | .41 1/4x1/8 |1-1/8 | 2.81 | 1.24 | 2.00
254U 8.25
ooy | 210L [10.28/2.62 | 8.0 | 34.06 |12.56/12.62 5.75 | 125 | 11.38 | 6.25| 5.0 [— 0" .68 | .53 5/16 x 5/321-3/8 | 3.56 | 1.51 | 2.75
254U 8.25
o5gy | 290 [L0-28/2.62 | 8.0 | 37.19|12.56/12.62 6.75 | 12.5 | 11.38|6.25| 5.0 — 5o 68 | .53 5/16 x 5/321-3/8 | 3.56 | 1.51 | 2.75
2228 280 [10.97/2.62 |9.62|39.62|14.0 (14.0| 6.75 [ 14.0 | 125 | 7.0 | 55 191'50 .75 | .53 [3/8 x3/16|1-5/8 | 4.69 | 1.51 | 3.75
324U 10.5
326U | 320 [13.03/3.44 110.88) 43.25|16.0 | 16.0| 7.75 |15.94| 14.0 | 8.0 | 6.25 |75 .88 | .66 1/2x1/4 |1-7/18 | 5.44 | 2.09 | 4.25
364U 11.25
3650 | 320 [14.16/3.44 12.25 46.75 |18.25/18.0 | 7.75 |17.38| 14.5 | 9.0 | 7.0 |—=5>=1 1.0 | .66 1/2x1/4|2-1/8 | 6.19 | 2.34 | 5.0
T - F R A M E D R | V E M O T O R S
ﬂg 056 |7.03[2.06 |4.50|19.56|7.34 (7.69|4.62 | 7.0 | 594 | 35| 2.75 gg .38 | .34 (3/16 x3/32 7/8 | 2.06 | .96 | 1.38
1321 180 (7.03|2.06 {4.50(20.88|7.34|7.69|5.75| 7.0 | 594 | 35| 2.75 gg .38 | .34 (3/16x3/32 7/8 | 2.06 | .96 | 1.38
056 21.56 4.62
182T [ 180 [7.19(2.06 |5.50 9.25| 9.0 | 575 9.0 | 6.62 |450| 3.75| 45 | .44 | 41| 1/4x1/8 |1-1/8 | 2.62 | 1.24 | 1.75
210 22.88 5.75
184T | 210 [7.19|2.06 [5.50[22.88[9.25| 9.0 [5.75| 9.0 | 6.62 [4.50| 3.75| 55 | 44 | 41| 1/4x1/8|1-1/8| 2.62 | 1.24 | 1.75
210 26.81 5.75
213T | 210L |9.41|2.62 |6.88|27.56 |10.62| 10.5| 5.75 | 10.5 | 8.12 |5.25| 425 | 55 | .50 | .41 |5/16 x 5/321-3/8 | 3.25 | 1.51 | 2.38
250 30.69 6.75
215T 210L 27.56 5.75 ' ’ y
250 |9-41|2.62 | 6.88 | 37754710.62| 10.5 s~ 10.5 | 812 |5.25| 425| 7.0 | .50 | .41|5/16 x5/321-3/8 | 3.25 | 1.51 | 2.38
254T 210L 34.31 5.75
550 110.28|12.62 | 8.25 |5 112.56|12.62[ ¢ ;| 125 | 11.38 | 6.25| 5.0 | 825 | .69 | .53 |3/8 x 3/16|1-5/8 | 3.81 | 1.79 | 2.88
254T 8.25
o567 | 220 [10.28)2.62 |8.25 | 37.44|12.56|12.62| 6.75 | 12.5 | 11.38 | 6.25| 5.0 [y55| 69 | .53 |3/8x3/16|1-5/8 | 3.81 | 1.79 | 2.88
ggg 280 [12.03/3.06 {9.38|40.00|14.0|14.0| 6.75 [ 140 | 1250| 7.0 | 55 191'50 75 | B3| 1/2x1/4 |1-7/8 | 4.44 | 2.09 | 3.25
ggg 320 [13.03{3.50 |10.5|42.88|16.0 [16.0| 7.50 (15.94| 14.0 | 8.0 | 6.25 | 105 | .88 | .66 | 1/2x 1/4 |2-1/8 | 5.06 | 2.34 | 3.88
364T 11.25
365T 320 | 15 [4.12 |11.75| 46.25|18.25/18.0 | 7.50 (17.38| 14.50 | 9.0 | 7.00 1.0 | .66 | 5/8 x 5/16|2-3/8 | 5.69 2.65
12.25
NOTE:

AA Actuation Port - Size 056, 180, 210 and 210L (1/8” NPT) ; Size 250, 280 and 320 (1/4” NPT)
Dimensions can vary on motor mfg.
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Oil Shear Brakes

Force Control Industries, Inc.

Posistop ABM Brake Dimensions (Continued) (Inches)

Frame |Brake Overall Dimensions Foot Mounting Dimensions Shaft Dimensions
Size | Size |AB|AF[BSV|C3 (01| P |02| A | B| D | E/| 2F G H a U \% XC | XD
DRIV E M OT OR S
404U 12.25
13.75| 58 5/8 x 5/16( 2-3/8 | 6.94 | 2.646 | 5.50
405U 13.75
16 205 20 19.38( 16 | 10 8
404US 10.87 12.25
55 1/2x1/4| 2-1/8 | 4.06 |2.345| 2.75
405US 5 13.75
440 412 9.76 1.25]0.81
444U 16.12 14.5
i 42 3/4x3/8| 2-7/8 | 8.44 |3.200| 7.00
445U 5 16.5
17 22.25| 22 21.38|18.5| 11 9
444US 14.5
11.75| 60 1/2x1/4| 2-1/8 | 4.06 |2.345| 2.75
445US 16.5
T -FRAME DRI VE M OT O R S
404T 12.25
13.88| 58 3/4x3/8) 2-7/8 | 7.06 |3.200 | 5.62
405T 13.75
16 |4.12 205 20 19.38( 16 | 10 8
404TS 12.25
10.88| 55 1/2x1/4| 2-1/8 | 4.06 |2.345| 2.75
405TS 13.75
4447 14.5
440 16 |64.25 9.76 1.25(0.81 |7/8 x 7/16| 3-3/8 | 8.31 | 3.755 | 6.88
445T 19.8 16.5
|55 22.25| 22 21.38] 18.5
444TS 1 14.5
12.25| 60.5 11 9 5/8 x 5/16( 2-3/8 | 4.56 | 2.646 | 3.00
445TS 16.5
447T 25.7 20
" 16.94| 16 |66.36(24.22| 26.28 21.5128.25 7/8 x 7/16| 3-3/8 | 8.50 | 3.755| 6.88
449T 1 25
4.9
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Force Control Industries, Inc.

Oil Shear Brakes

Posistop ABM Brake Operating Specifications

Posistop Motor Brakes (ABM Series) may be
assembled to obtain a broad range of torque ratings.
The multiple disc and multiple spring design makes
the Posistop a very flexible brake. How the stack is
assembled determines the braking torque developed.

Static
Torque
(Lb. Ft.)

Dynamic
Torque
(Lb. Ft.)

Thermal Max.
Rating |KE per Engmt. Piston Inertiza
HP Sec. ) w/Full Stack Volume WK
Min. (Ft. Lbs.) (In.3) (Lb.Ft?)

Size 056

6 5.2
9 7.8
12 10.4
18 15.6

30

4650

.009

The following charts give an overview of all the combi-
nations possible. Standard Static Torque Ratings
are shown in bold blue numbers. Optional non-stan-
dard ratings are also shown in the Static Torque Rating
Option Charts.

Static Torque Rating Options

No. of Discs
1

2

3 6

4 8

6 1

8 6
No. of Plates

Sizes 180, 2 Static Torque Rating Options

10 and 210L
17

20

30 26
45 39
60 52
90 78

25

6425

.034

* Torque not available with 7/8” dia. collet.

150 130
225 194
300 259

50

18,500

5

Sizes 250 and 280
75 65

.215

* Torque not available with 1-1/8” or 1-3/8” dia. collet.

No. of Discs
1 2 K]

7 6 4
No. of Plates

Static Torque Rating Options

No. of Discs
2 3 4

10 8 7
NO. of Plates

Size 320 Static Torque Rating Options

70

120 104
150 130
200 173
300 259
450 388

18,500

215

* Min.shaft diameter - 1-5/8” A Min. shaft dia. - 1-7/8”

Size 440 Static Torque Rating Options

990 842
1340 1139
1690 1437 CF CF 47.4 2.1
2030 1726
NOTE: Maximum Speed - 1800 RPM, except Sizes 180 and 210 which
is 3600 RPM in horiz. and vertical brake down position.
4.10 CF - Consult Factory
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No. of Discs
2 3 4

Qty. of
Spring
s

10 8 7
NO. of Plates

No. of Discs

No. of Plates




Oil Shear Brakes

Force Control Industries, Inc.

Posistop ABM Size Specifications

Motor | Motor Frame Size . . Motor | Motor Frame Size . .
HP | RPM [T T U IEC Posistop Size HP | ReM [T T U T EC Posistop Size
1800 DT71K4 1800 [324T|364U|DV200L4 MB-320
1/4 56 | 56 MB-056
1200 DT71C6 40 1200 [36aT|a0au| — MB-440
1800 DT71C4 1800 |326T|365U MB-320
1/3 56 | 56 MB-056
1200 DT71D6 50 1200 [365T[405U MB-440
1800 DT71D4 1800 |364T|[405U MB-320, MB-440
1/2 56 | 56 MB-056 ’
1200 DT80K6 60 1200 [204T|44aU MB-440
1800 DT80K4 1800 |365T|444U
3/4 56 | 56 MB-056 -
1200 DT80N6 > 1200 (2057|4450 MB-440
1800 DT80N4 1800 [405T|445U
1 [1200 |**%7 |184u MB-056, MB-180 100 1500 Taaat| — MB-440
DT90S6
1200 |145T 105 | 1800 [444T[445U MB-440
1.1/p | 1800 [145T[ . | DT90S4 MB-056, MB-180 1200 |445T| - i
1200 |182T DT90L6 MB-180, MB-210 150 | 2800 [, [445U M40
, | 1800 [145T[184U] DT90L4 MB-056, MB-180 1200 i
1200 (184T|213U|DT100L6 MB-210 1800 |445T
5 | 1800 [182T|213U[DT100LS4 MB-056, MB-210 200 | 1,00 [447T| - MB-440
1200 |213T|215U| Dvii2me MB-210 449T
¢ | 1800 [184T[215U[DT100L4 MB-210 445T
1200 |215T[254U| DV132M6 [MB-210, MB-210L, MB-250 1800 [447T
7.1/ | 1800 [213T[254U] DV13254 [MB-210, MB-210L, MB-250] | 250 449T| - MB-440
1200 |254T|256U|Dvis2mML6|  MB-210L, MB-250 1200 14477
1800 DV132M4 449T
10 50012157 |256U (57 sons| MB-210, MB-210L, MB-250 I
12-1/2] 1800 [ - | —- [pvizemis MB-210 1800 [447T
15 | 1800 [254T[284U|DV160M4| MB-210, MB-250, MB-280 300 449T| - MB-440
1200 |284T[324U|DV160L6 MB-280, MB-320 1200 14471
o | 1800 [256T[286U[DV160L4 MB-250, MB-280 449T
o fmrlesolovione] w0, w520 [y n [T | e
25 1200 [324T|364U|Dv200Ls6| — ME-280. MB-320 200 | 1800 4477 MB.440
30 | 1800 [286T|[326U] DV180L4 VB-320 449T| i
1200 |326T[365U| DV200L6
NOTE: All IEC frame motors are TENV, 50% maximum duty.
Selection... 1. Determine the motor HP and RPM your specific

ASelecting your ABM for your application may be accom-
plished by following five easy steps as you use the
Ordering System Chart on page (4.12).

Many custom options are available. Please contact your
local authorized distributor, area representative or the
factory for any special needs and applications.

application requires.

application. (See Section 15 for procedure.)

from the Specification Tables on this page.

. Determine the correct motor specification.
. Determine the ABM mounting position.

. Determine the brake torque requirement of your

. Select the correct size of Posistop and torque setting

411
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Force Control Industries, Inc. Oil Shear Brakes

How to order your Posistop ABM

Ordering System Chart Example: ABM-5/1200-215T-210-045-T-F1 /

ABM L L l_ L l_ l_ CONTROL
1 E 3 4 > |6 7 8 |9 | 10 11 VALVE
HP/RPM  Motor
Motor Frame
Posistop Size (3,4 and 5)
See Section 10
for Ordering
Number. Use N
if no valve is
ordered
Motor Specifications (9)
= GM Std. Efficiency
(U Frame)
= GM High Efficiency
(U Frame)
= Ford (U Frame)
= Chrysler (U Frame)
= 135 =T Frame
EEI - 150 = IEC Frame
160 ke
G - 10
2 =200 )
~ 205 | Mounting (10) |
(2] 4] 0 B Floor Mountings Ceiling Mountings
HK- 2
EICI - 0
ﬂm =360
BRI - 0 : :
=450
E: 590 Wall Mountings
71510 [
Em =900
=990
EE = 1340 Wl * W2 * W3 W4
m = 1690
m = 2030

s g s
*NOTE: Motors are standard in these arrangements and

should be ordered with these conduit box locations whenever
possible.

412
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Oil Shear Brakes Force Control Industries, Inc.

Posistop Coupler Brakes (Double C-Face)

The Coupler Motor Brake is designed for indexing applications where cycle rates are too low
to justify a clutch/brake (roughly less than 10 CPM) or in applications where the motor must
reverse.The Coupler Brake utilizes a standard Nema C-Face motor driving through a durable,
keyless collet connection. Common applications include palletizers, indexing conveyors, shrink
wrappers package and general material handling equipment. The Coupler Brakes are rated
from 6 Ft. Lbs. to 450 Ft. Lbs. of torque.

Standard Posistop Coupler Brakes Posistop Coupler Brakes with Drive
Motor and Gear
Reducer

A complete package can be furnished including

The Standa_rd Posistop Coupler B_rake has a the gear reducer and motor. Force Control's appli-
C-Face register on both ends. This enables cation engineers will be glad to select the proper
mounting the brake between a C-Face Motor size components for a long service life in cycling
and C-Face Reducer. applications.

Posistop Coupler Brake Features

4.13
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Force Control Industries, Inc. Oil Shear Brakes

Standard Coupler Brake Dimensions (inches)

Brake Overall Dimensions NPT
Size| F| G |H|J |K | L
056 |4.12| 4.38 |3.84| 5.00 [3.38 | 1/8

210 |5.80| 4.50 |4.50| 6.52 [4.78 | 1/8

Brake Size 210L | 5.80| 4.50 (4.50| 7.28 |4.78 | 1/8
056 | 210 | 210L| 250 | 280 | 320 250 [7.00|5.50 |5.50(10.00|5.50 | 1/4
Fluid Capacity| 1 Pt. |1 Qt. | 1 Qt.|2 Qts.|2 Qts.|5 Qts. 280 |5.50| 5.50 |5.50/10.37|5.50 | 1/4
Weight (Lbs.} 15 | 45 | 45 | 100 | 108 | 160 320 |7.75| 6.00 |5.63|10.50 | 6.44 | 1/4
Brake Motor Mounting Flange Output Flange
Size | A1 - Bl C1l D1 E1 | AK1 |AL1 | A2 B2 B3 B4 C2 E2 AK2 | AL2
Min. Max.
056 625 | 144 2.00 3/8-16 | .62 |5.88 | 450 | .25 .875 | 2.13 | 3/16 | 1.70 | 3/8-16 | 5.88 450 | .18
.875 | 1.38 2.13
.875 875 | 2.13 | 3/16 | 141
210 [1.125] 1.75 275 | 1/2-13 | 86 |7.25| 850 | .19 |1.125| 2.63 1/4 1.78 | 1/2-13 | 7.25 850 | .25
1.375 1.375 | 3.13 | 5/16 | 2.41
.875 875 | 2.13 | 3/16 | 1.41
210L |1.125| 2.50 350 | 1/2-13 | 86 |7.25| 850 | .19 |1.125| 2.63 1/4 1.78 | 1/2-13 | 7.25 850 | .25
1.375 1.375 | 3.13 | 5/16 | 2.41
1.125| 1.63 3.88 1.125 | 2.63 1/4 1.75
250 [1.375| 1.88 400 | 1/2-13 | .75 |7.25| 850 | .19 |1.375| 3.50 | 5/16 | 2.75|1/2-13 | 7.25 850 | .25
1.625| 2.00 4.00 1.625 | 4.00 3/8 | 3.25
1.625| 2.00 4.00 1.625 | 4.00 3/8 3.25
280 1/2-13 | .75 | 9.00 |10.50 | .19 1/2-13 | 9.00 | 10.50| .25
1.875| 2.25 4.63 1.875 | 4.00 3/8 | 3.25
1.625| 2.50 4.88 1.625 | 3.00 3/8 1.88
320 5/8-11 | .88 |11.00|12.50 | .19 5/8-11 | 11.00 | 12.50| .25
1.875| 2.88 4.88 1.875 | 5.12 1/2 3.50
4.14

Distributed by Gross Automation | +1 (262) 252-1600 | sales@grossautomation.com



Oil Shear Brakes

Force Control Industries, Inc.

Posistop Coupler Brake Specifications

Posistop Coupler Brakes may be assembled to
obtain a broad range of torque ratings. The multiple
disc and multiple spring design makes the Posistop
Coupler Brake a very flexible brake. How the stack is
assembled determines the braking torque developed.

Static
Torque
(Lb. Ft.)

Thermal Max.
Dynamic | Rating |KE per Engmt. Piston Inertia
Torque HP Sec. ) w/Full Stack Volume WK?
(Lb. Ft.) Min. (Ft. Lbs.) (In.%) (Lb. Ft.2)

Size 056

6 5.2

2 7 30 4650 1 .009
12 10.3

18 15.5

The following charts give an overview of all the combi-
nations possible. Standard static torque ratings are
shown in bold blue numbers. Optional non-standard
ratings are also shown in the Static Torque Rating
Option Charts.

Static Torque Rating Options

No. of Discs

1
3 4.5
S

1
No of Plates

Min PSI
to Rel.

Size 210 and 210L Static Torque Rating Options

20 17
30 26
45 39 25 6425 3 .034
60 52
90 78

Sizes 250 and 280
75 65

150 130 50 18,500 5 215
225 194
300 259

Size 320

120 104
150 130
200 173 25 6425 3 .034
300 259
450 388

NOTE: Maximum Speed - 1800 RPM, except Size 210 which
is 3600 RPM in horizontal and vertical brake down position.

No. of Discs
1 2 3

Min PSI
to Rel.

Qty. of
Springs

o B WN

7 [§] 4
No. of Plates

* Torque not available with 7/8” dia. collet.

Static Torque Rating Options

No. of Discs
1 2 3 4 5

Min PSI
to Rel.

Qty. of
Springs

o o AN

10 8 7 6
No. of Plates

* Torque not available with 1-1/8” or 1-3/8” dia. collet.

Static Torque Rating Options

No. of Discs
8 4 5
3
Qty.of 4 Min PSI
Springs 6 to Rel.
9
10 8 7
No. of Plates
* Min.shaft diameter - 1-5/8” A Min. shaft dia. - 1-7/8"
4.15
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Force Control Industries, Inc. Oil Shear Brakes

How to order your Posistop Coupler Brake?

Ordering System Chart . CB-210-C-045-C-H-V7 /.

| | | | | CONTROL
C B - - - - - VALVE
|1 2 3 |4 |5 6 7 |s E 10
Coupler
Brake See Section 10 for
4 _ Output Shaft (8) Ordering Number. Use
Brake Size (1, 2,3) ——m8 - 518" Di N if no valve is ordered.
yi'\ = 5/8” Dia.
BB -oss
BB - 20 ) - 750
= 210L = 1-1/8" Dia.
(2[5 0 |G E = 1-1/4” Dia.
S oo
3|2 =320
= 1-5/8" Dia.
Quill Input Shaft (4) - 1.7/8 Dia
= 5/8 Dia.
E = 7/8" Dia. Shaft Diameters Availability (4) and (8) Mounting (9)
A1,A2|056 (180|210 (210L|250| 280 |320 — ;
=1-1/8" Dia. 58 T X oo [ | oo T [ = Horizontal
) - v4Dia B X PP X[ ] o | = Vert. Output Up
— 1-3/8" Dia. 138 — | X [ X [ X [ X[ X [X n = Vert. Output Down
I5/8 | |~ | | — | X | X | X
= 1-5/8” Dia. 78— | —|—|—| X | X | X
. NOTE 1 - Must be 45 Lb.Ft. or less.
= 1.7/8" Dia.
Static Torque (Lb.Ft) (5, 6, 7) — Vv R

DEE-: @Eg-© mEg-~
Horizontal / Vertical Mounting
uu =3 un =40 En =180 The illustration below shows when it is necessary to specify

Vertical Mounting when you know the mounting angle of the
uu =4 u =45 un =200 Posistop Coupler Brake.
_ _ MB-056 MB-210 thru MB-320
=6 =60 2 |2 | 5 B
opn-- BaEE--
BAG-- @EE-~ BEE---

BAE-- pAD- - BOE--
BAE-- mEg-- 0E0--
BEE-- mEE--
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Oil Shear Brakes Force Control Industries, Inc.

Section 5 MagnaShear Motor Brakes

The Problem and the Solution...

The Problem - Heat Buildup Conventional dry friction brake devices can
. take the heat from industrial motors, but they
Heat buildup, the mortal enemy of elec-

. . sacrifice friction material with each stop.
tric motors can destroy conventional motor Thev deteriorate with repeated use. Even
brakes. Although heat is the natural product y P '

. . though the motor is spared the stress of
of the braking process, increased starts and . : .
. . excessive braking heat, the brakes require
stops of the electric motor create intense

. f . routine maintenance such as coil and friction
heat in conventional brake devices. Often

heat buildup damages the brake as well as material replacement "
the electric motor - and frequently causes The result of heat buildup - Breakdowns.

failure of the entire system. This can mean Dry brakes have a short life, suffer from
increased downtime - as well as higher increased wear and may cause down_tlme
maintenance costs losses that come from frequent mainte-

nance and replacement.

The Solution - MagnaShear The MagnaShear absorbs the energy gen-

Motor Brakes

MagnaShear Motor Brakes combine oil
shear durability with electric actuation, sim-
ple control logic and spring-set load holding.
Easy to install, economical to operate,
MagnaShear motor brakes run on 115 VAC,
50 or 60 Hz.. An optional Step Down
Transformer is available for other voltages.
They fit a wide range of motors, including
NEMA U-frame, and T-frame motors.

MagnaShear Oil Shear Brakes are
designed to dissipate the heat buildup that
destroy conventional braking devices.

erated by the braking action and controls
the heat buildup - thus providing greater
reliability and repeatability, as well as heat
dissipation.

Unlike conventional motor brakes, the
MagnaShear is a multiple surface device
that operates on a spring activated, pres-
sure release system. Its’ multiple disc stack
and internal oil pump helps to eliminate the
need to replace coils and friction material -
and reduce the heat on any one friction sur-
face.

Seven Models & Sizes To Fit Your Motor Brake Needs...

1. MSB2 “Quick Mount” MagnaShear has a non-piloted
mounting flange for a 5-7/8" Dia. Mounting B.C. 5/8” Dia.
and 7/8" Dia. Hub Bores are available. It has a Static Torque
Range of 6 Lb. Ft. to 12 Lb. Ft. Used on 56C, 143TC and
145TC Frame Motors.

2. MSB4 “Quick Mount” MagnaShear has a non-piloted
Universal Mounting Flange for a 5-7/8" Dia. or a 7-1/4" Dia.
Mounting B.C. 7/8” Dia. and 1-1/8" Dia. Hub Bores are
available. It has a Static Torque Range of 14 Lb. Ft. to 33
Lb. Ft. Used on 143TC, 145TC, 182TC and 184TC Frame
Motors.

3. MSB6 “Quick Mount” MagnaShear has a non-piloted
mounting flange for a 7-1/4” Dia. Mounting B.C. 7/8”
Dia.,1-1/8" Dia., 1-3/8” Dia. and 1-5/8" Hub Bores are avail-
able. It has a Static Torque Range of 38 Lb. Ft. to 100Lb. Ft.
Used on 213TC, 215TC, 254TC and 256 TC Frame Motors.

4. MSB7 Magnashear has a piloted mounting flange for a 8-
1/2” Dia. AK or 10-1/2" Dia. AK. 1-3/8” Dia. and1-5/8" Dia.
Bores are available. It has a Static Torque Range of 95 Lb.
Ft. to 170 Lb. Ft.

5. MSB8 Magnashear has a piloted mounting flange for a 8-
1/2” Dia. AK or 10-1/2" Dia. AK. 1-3/8" Dia.,1-5/8” Dia. and
1-7/8" Dia. Bores are available. It has a Static Torque
Range of 100 Lb. Ft. to 250 Lb. Ft.

6. MSB9 Magnashear has a piloted mounting flange for a 10-
1/2” Dia. AK or 12-1/2" Dia. AK. 1-5/8" Dia.,1-7/8" Dia., 2-
1/8" Dia. and 2-3/8" Dia. Bores are available. It has a Static
Torque Range of 250 Lb. Ft. to 500 Lb. Ft.

7. MSB10 Magnashear has a piloted mounting flange for a 10-
1/2" Dia. AK or 12-1/2” Dia. AK. 1-7/8" Dia., 2-1/8" Dia. and
2-3/8" Dia. Bores are available. It has a Static Torque Range
of 600 Lb. Ft. to 900 Lb. Ft.

8. MSB12 Magnashear has a piloted mounting flange for a 16”
Dia. AK. 1-7/8" Dia. up to 3-5/8" Dia. Bores are available. It
has a Static Torque Range of 625 Lb. Ft. to 1250 Lb. Ft.

5.1
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Force Control Industries, Inc.

Description and Operation

Description

A spring set brake stack is released when 115
VAC power is supplied to the Brake Coil.
Pulse Width Modulation (PWM) Control is
used to minimize heat buildup. Control logic is
made simple by use of the motor starter aux-
iliary contactors. Back EMF effect from the
motor windings is eliminated.

The units are ideal for a wide variety of appli-
cations including indexing tables, lifts, transfer
conveyors, tap heads and other start/stop
devices. Applications requiring the brake to be
released on an average of more than 50% of
the time or for long durations must be

Oil Shear Brakes

Operation

The cross section below shows the MSB2
MagnaShear Motor Brake in the stopped
position with the brake stack engaged. The
MagnaShear Motor Brake will default to this
position when all power is lost.

To run the Drive Motor the Brake Coil is ener-
gized, pulling the Armature Plate Assembly
away from the Brake Stack which allows the
splined hub and drive motor to rotate inde-
pendently from the motor brake.

To stop the Drive Motor the Brake Coil is de-
energized. This allows the brake springs to
push the Armature Plate Assembly against

reviewed and approved by our Application  the Brake Stack, clamping it and stopping the
Engineering Department. splined hub and drive motor.

Features

@ 115,208, 230, 380, 460, 575 VAC electric actuating
system.

@ Oil Shear multiple-disc spring set braking.

@ Spring-set Torque ratings from 6 to 1250 Ft. Lbs.

@ Brake release by energizing the coil.

@ Pulse Width Modulation (PWM) Control of the brake
coil to minimize heat build-up.

€ Smooth “cushioned” stops for reduced shock to the
drive system.

@ Superior heat dissipation.

@ Seal integrity for harsh and washdown environments.

@ Proven long-life friction material for repeatable
positioning.

@ The (3) smaller sizes uses a split-quill and hub clamp
for quick & easy mounting to the motor face

L 4

The (4) larger sizes have a Quick mount Bore & key
shaft connection to the motor and standard
mounting to NEMA motor frames or low inertia IEC
frames.

@ Modular design/assembly for ease of servicing and
maintenance.

@ Internal surge protection.
@ Excellent service and engineering support.

SIMPLIFIED MOUNTING SYSTEM

The MSB2, MSB4 and the MSB6 MagnaShear Motor Brakes
adds a new level of convenience with the mounting to the motor
with the Universal Mounting Flange and Split-Quill design. The
innovative Clamped-Split-Quill and a 360° Clamping Collar
absolutely stops all play and movement between the Brake Hub
and the Motor Shaft caused by high-torque and rapid-cycling
applications.

5.2
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Oil Shear Brakes
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For The Shipping Industry

Force Control Industries, Inc.

MagnaShear Motor Brake Typical Applications

A major type of application for the
MagnaShear Motor Brakes is one in which
the motor reverses each cycle. The
clutch/brake is not as practical in this case. A
brake is needed to stop the motor before
reversing. Also applications that operate at
low cycle rates and start and stop each cycle.

The MagnaShear Motor Brakes are typical-
ly used in dirty and wet environments where
position is critical and productivity is a major
concern. They are also used on many vertical
or over hauling applications as the oil shear

technology provides high heat dissipation
capability. They can be sized to the correct
torque independent of the motor frame size or
horsepower.

The MagnaShear Motor Brake can be fur-
nished three ways. (1) To fit a NEMA or IEC
frame motor. (2) As a complete motor and
brake assembly (EBM) (3) To mount on a
machine frame or other special mounting
configuration. A few typical applications are
shown below.

These MagnaShear Electric “Oil Shear” Motor Brakes are
certified by the American Bureau of Shipping (ABS) under
ABS Product Design Assessment (PDA) Certificate # 02-
HS310430-PDA and Manufacturing Assessment # 02JE305084-

X.

They are ideal for a wide variety of heavy-duty and high-torque
applications, which are common in the Shipping Industry, such

as Winches, Windlasses, Cranes and Conveyors for Docks

Tensioner Pulley for Coal Conveyor Belt

MagnaShear Electric Motor Brake

Tap Heads

Product Conveyor

MagnaShear Complete Electric Brake Motor (EBM) Assembly

Ball Screw Drive

5.3
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Force Control Industries, Inc. Oil Shear Brakes

Economical and Reliable Electrical Design

Simple control logic uses motor
starter auxiliary contactors, enabling
the brake to run on the same standard
115 VAC power as the motor starter
coil. Back EMF effect from the motor
windings is eliminated.

BRAKE COIL
FUNCTION [ ENERGIZED

RELEASE ON
BRAKING OFF
Step Down Transformer

All MagnaShear Brakes are designed to use 115 Volt AC input power. This typically
would come from the main motor switch panel auxiliary contactor. Wiring any brake
directly into the motor leads can cause problems such as premature coil failure and
sluggish response due to back emf. However this is often done for convenience. To
wire the MagnaShear Brake directly into the motor leads a step down transformer is
required. This makes a single brake available for most standard voltages such as
230VAC 460 VAC, 575 VAC, 360VAC.

How to Order Your Step Down Transformer

Ordering System Chart

Size (1) ——— L Package Type (6)
'\ = 750VA, MSB2-10 (S = Standard, NEMA 3R
(O3 = 1KVA, MSB12 = Washdown, NEMA 4
Voltage (2) = Marine, NEMA 4X
B = 460VAC, 60Hz. ﬂ = Washdown w/remote PWM; MSB2-8
_ 575VAC, 60Hz. = Washdown w/remote PWM; MSB9,10
= 380VAC, 50Hz, —Cable Lengths (4,5)
=88 - 230VAC, 60Hz. ) =
[ ] # Cable Pins (3) No Cables
= 208VAC, 60Hz. E -6 Ft.
= No Cables
_ _ =12 Ft.
= 3-Pin Brad Harrison

= 5-Pin Brad Harrison
= 4-Pin 43650 DIN
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Oil Shear Brakes Force Control Industries, Inc.

MSB 2, MSB 4 and MSB6 Technical Specifications

BRAKE COIL
/7ATHDMSPHERIC BREATHER

CONDUIT BOX

BRAD HARRISON
CONNECTOR

FOUR 0.401 DIA. -
HOLE ON 5875 DIA
BOLT CIRCLE
MSB2 AND MSB4 ONLY 3
S A
1
HUB BORE |
i ia II
2 ®
TR 0% M us DEPTH L oo cover |
o T Ro54 &Ny HsBe ONLY (Far SIGHT GAUGE c
SIZE A B C D E L
MSB2 | 9.07 | 5.63 | 8.84 | 3.97 .50 7.96
MSB4 | 10.25 | 6.88 | 10.75 | 5.00 .50 9.18
MSB6 | 1258 | 7.56 | 12.72 | 6.00 44 | 11.08

MSB 2, MSB 4 and MSB6 Coupler Technical Specifications

BRAKE DIMENSIONS (Inches)
SIZE | U/FU |AK/FAK| AG AA AB F G
MSB2 | .875 4.5 7.00 3.44 4.04 3.44 6.78
MSB4 Coming Soon
MSB6 Coming Soon
° 5.5
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Force Control Industries, Inc.

MSB 2, MSB 4 and MSB6 Technical Specifications (Continued)

Distributed by Gross Automation | +1 (262) 252-1600 | sales@grossautomation.com

BOLT | HUB | HuB MAX. .| INnPUT
BRAKE |CIRCLE| BORE | DEPTH | STATIC | DYNAMIC | (e hor | INERTIA C?,IALP VOLT- C'D'SSSHT 'NT'TRLEH CHSF';F?I'E'\,'\]GT
size | Fak | Fu | FaH | TORQUE | TORQUE |enGMT., | AGE
(Inches) | (Inches)| (Min/Max) (Lb. Ft.) (Lb. Ft) | (Ft. Lbs.)| (Lb. Ft.z) (Fl. Oz.) (VAC) (Amps) (Sec.) (Amps)
6 5
mMsB2 | 5.875 ‘252 1.00/2.19 8 7 7,975 | 0.011 | 28 2.5 4 8
' 12 10
5.875 | .875 s 12
MSB4 | 3oe0 | 4 os [1:37/289 21 18 22000 | 0.024 | 40 | . 5.5 4 1.7
33 28
975 38 32
1.125 62 53
MSB6 | 7.250 1.62/4.25 26,500 | 0.058 | 50 6 4 1.8
1.375 86 73
1.625 00 =

How to Order Your MSB2, MSB4 & MSB6 Brake

5.6

Ordering System Chart

Example: MSB-6-8-H-062-5-3-1

- -
1 | 2 3 | 4 5 |7 8 | 9
>z () Voltage|(9)
2 = V52 Manual Release (7) —— =115 VAC
z mzsz = Standard, None = Other
“ = With Manual Release Other requires Step

Mounting Bolt Circle / Pilot (2)
= MSB2 (5.875” Dia.)
W = MSB4 (5.875” Dia. & 7.250” Dia.)
= MSB6 (7.250” Dia.)
= Coupler, MSB2 (4.5” Pilot Dia.)
MSB4 (8.5” Pilot Dia.)

Mounting Position (3)

= Horizontal
(B = Brake Up

= Brake Down

NOTES:
Maximum Torque of 62 Ib ft with
0.625” and 0.875" shaft.

Size MSB2
IIIG = 6 Ft. Lbs

0 EE = 8 Ft. Lbs.

BN = 12 Ft. Lbs.

Size MSB4

(ON NN N = 14 Ft. Lbs.
(M = 21 Ft. Lbs.

0 Y = 33 Ft. Lbs.

0|2

Size MSB6

= 38 Ft. Lbs.

0 E =62 Ft. Lbs.
0 EE =86 Ft. Lbs.
1 mm =100 Ft. Lbs.

Bore Dia. (8) —

\W
Z
1

-sl< ool o

(Not Available on MSB2 or Coupler)

Static Torque (4, 5, 6)

=.625"
=.875"
=1.125"
=1.250"
=1.375"
=1.625"

Down Transformer -
See Section 5.4

=.625" - .625” Coupler, MSB2
= .625" - .875" Coupler, MSB2
=.875" - .875" Coupler, MSB2
=1.250" - 1.250” Coupler, MSB4




Force Control Industries, Inc.

MSB7 Technical Specifications

PILOT [ Bore | BORE | loynamic| MAX: OIL | INPUT | INRUSH |INRUSH |HOLDING

BRAKE | DIA. DIA. | DEPTH KE per [INERTIA
SIZE FAK U EAH TORQUE| TORQUE ENGMT. CAP. |VOLTAGE |CURRENT| TIME |[CURRENT

(Inches) | (Inches) | (MinlMax)| (Lb. Ft) (Lb. Ft.) | (Ft. Lbs.) | (Lb. Ft.2) (Fl. Oz,) (VAC) (Amps) (Sec.) (Amps)

95 83
850 | 1.375 | 500
wsB7 | | Teos | % | 135 115 | 26,500 | cF CF 115 6 4 18
' 170 148

How to Order Your MSB7 Brake
Ordering System Chart

wsel I T 1

| | |
|2 |3 |4 5 6 |7 |8 |9
Brake Size (1) J

\oltage (9)
= MSBY Manual Release (7) —— 'Vl = 115 vAC
Pilot Diameter (FAK) (2)— = Standard, None W = Other

Down Transformer -

=10.500 = Standard, None with See Section 5.4
Stub Shaft for Encoder

Mounting Position (3 ;
9 © B = Manual Release with — Bore Dia. (8)
= Horizontal, Standard Stub Shaft for Encoder e - 1.375"

= Horizontal, High Oil Level L Torque (4,5, 6) -

= Horizontal, Marine Duty

g =8.500 “ = Manual Release Other requires Step

= 95 Ft. Lbs.
[§ = 135 Ft. Lbs.

m =170 Ft. Lbs.

5.7
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Force Control Industries, Inc. Oil Shear Brakes

MSB8 Technical Specifications

PILOT | gore | BORE | e lovnamic| MAX: OIL | INPUT | INRUSH |INRUSH |HOLDING

BRAKE | DIA. DIA. | DEPTH KE per [INERTIA
SiZE | FAK | ry | FAH |TORQUE[TORQUE fenGmT, CAP. |VOLTAGE |CURRENT| TIME [CURRENT

(Inches) | (Inches) | (MinlMax) | (Lb. Ft) (Lb. Ft.) | (Ft. Lbs.) | (Lb. Ft.z) (Fl.Oz,) (VAC) (Amps) (Sec.) (Amps)

La7s 100 86
8.50 300/ | 150 129
MSB8 1625 | 39 41,500 | 0.267 | 180 | 115 6 4 1.8
1050 [ oo | 200 172
' 250 215

How to Order Your MSB8 Brake
Ordering System Chart
| | |
MSB- - - = L
1

| | L]
|2 |3 |4 5 6 |7 |8 |9

Brake Size (1) J |

\oltage (9)
BEN - vses Manual Release (7) —— Wl = 115 vaC
Pilot Diameter (FAK) (2)—— ﬂ = Manual Release W = 230 VAC
= 8.500 B = Manual Release with Other requires Step
= 10.500 Stub Shaft for Encoder Down Transformer -
’ See Section 5.4

Mounting Position (3)

= Horizontal, Standard

= Horizontal, High Oil Level

— Torque (4,5, 6) — Bore Dia. (8)
=100 Ft. Lbs. el = 1.375”

m = 150 Ft. Lbs. Sl = 1.625”
ﬂm = 200 Ft. Lbs. 74 = 1.875"
m = 250 Ft. Lbs.

= Horizontal, Marine Duty

= Vertical, Brake Up

= Vertical, Brake Down

5.8
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Oil Shear Brakes

Force Control Industries, Inc.

MSB 9 and MSB10 Technical Specifications

PILOT | gore | BORE

MAX.

STATIC |IDYNAMIC OIL INPUT INRUSH | INRUSH | HOLDING
BRAKE| DIA. | pja. [DEPTH KE per |INERTIA
SIZE FAK U EFAH TORQUE| TORQUE ENGMT. CAP. |VOLTAGE |CURRENT| TIME |[CURRENT
(Inches) | (Inches) | (Min/Max) | (Lb. Ft) (Lb. Ft) | (Ft. Lbs.) | (Lb. Ft.2) (Fl. Oz.) (VAC) (Amps) (Sec.) (Amps)
250 215
10.50 o 300 258
MSB9 1.625 350 301 48,000 | 0.962 | 192 1.4 1.8
12.50 ;-ggg 450 387
: 2.75/
o125 | %62 500 430 115
2950 600 516
1050 | 5375 650 559
MSB10 : 69,000 | 1.244 | 192 1.4 1.8
12.50 750 645
900 774

|7

1 2
Brake Size (1) J |
IER - viseo Manual Release (7) —— Voltage (9)
= 115 VAC
= MSB10 ﬂ = Manual Release M
. . _ : = Other
Pilot Diameter (FAK) (2)— = Manual Release with \
R Stub Shaft for Encoder Bore Dia. (8)
= 10.500”
— Torque (4, 5, 6) -
SH = 12500 _ . = 1.625
Size MSB9 Size MSB10 >
. -, = 1.875"
Mounting Position (3) = 250 Ft. Lbs. = 600 Ft. Lbs. -
= Horizontal, Standard BIE - 500 re 1os. EIR- 650 F. Los. Bl - 2000
= Horizontal, High Oil Level m —350Ft Lbs. [0 m: 250 Ft. Lbs — 5 195"
= Horizontal, Marine Duty B - 450 Ft. Lbs. =900 Ft. Lbs E = 2.250"
= Vertical, Brake U -
P B = 500 Ft. Lbs. pp——

= Vertical, Brake Down
NOTES:

Maximum Torque of 350 Ib ft with 1.625” shaft.; Maximum Torque of 750 Ib ft with 1.875” shaft.

Other requires Step Down Transformer - See Section 5.4

5.9
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Force Control Industries, Inc.

MSB12 Technical Specifications

Oil Shear Brakes

PILOT BORE MAX.
oRAKE | ‘Din. | T | DEPTH| STATC [OVNAIC) ke per (neRTIA Sl | AT | BRCST| NELSH [OLoe
SIZzE | Fak | ru | FAH |TORQUE|TORQUEEenGMmT. :
(Inches) | (Inches) | (Min/lMax)| (Lb. Ft) (Lb. Ft.) | (Ft. Lbs.) | (Lb. Ft.z) (Fl.Oz.) (VAC) (Amps) (Sec.) (Amps)
1.875
2.125 625 538
2.375
2.625
msB1z| 16.00 | 2875 | $99 | 950 817 | 158,000 | 2.068 | 384 | 115 8 1.4 2.5
3.125
3.375
3.500 1250 1075
3.625

How to Order Your MSB12 Brake

1 | 2 5 6 7 | 8 9
Brake Size (1) J \oltage (9)
= MsBl2 Manual Release (7) —— i = 115 VAC
Pilot Di FAK) (2 ﬂ = Manual Release yq = Other
llot Diameter — Oth ires St
( ) ( ) E = Manual Release with Dovfrr, -rrfg#'srfifmef?
= 16.000” Stub Shaft for Encoder See Section 5.4
Mounting Position (3) — Torque (4,5, 6) L Bore Dia. (8)
= 625 Ft. Lbs. =1.875" [l = 3.000”
= Horizontal, Standard 950 o 7 875
=950 Ft. Lbs. _ " —
= Horizontal, High Oil Level (O = 2.125" \W = 3.125
. . = 1250 Ft. Lbs.
= Horizontal, Marine Duty = = 2.375" =3.375
NOTES: (e} = 2.625” = 3.500
Maximum Torque of 625 Ib ft with 1.875” shatft. Rl - 2875 =3.625

Maximum Torque of 950 Ib ft with 2.125” & 2.375" shaft.

5.10
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Oil Shear Brakes

MSB2 MagnaShear Motor Brake

Thermal Horsepower Rating

% CYCLE | AMBIENT TEMP.
RATE

DUTY (com) 25°C | 40°C
2 0.45 0.17
25% 5 0.45 0.17
10 0.44 0.16
2 0.37 0.16
50% 5 0.36 0.15
10 0.35 0.14
2 0.28 0.13
75% 5 0.27 0.13
10 0.26 0.12

MSB6 MagnaShear Motor Brake

MSB4 MagnaShear Motor Brake

Force Control Industries, Inc.

% | CYCLE AMBIENT TEMPERATURE
DUTY RATE TEFC Motor TENV Motor
(ecem) | 25°c [ 40°c | 25°C | 40°C
2 043 | 028 | 041 | 027
25% 5 041 | 027 | 040 | 026
10 039 | 025 | 038 | 024
2 018 | NR | 015 | NR
50% 5 017 | NR | 014 | NR
10 015 | NR | 012 | NR
2 NR NR NR NR
75% 5 NR NR NR NR
10 NR NR NR NR

MSB8 MagnaShear Motor Brake

% CYCLE AMBIENT TEMPERATURE % CYCLE AMBIENT TEMPERATURE
puTy | RATE TEFC Motor TENV Motor puTy | RATE TEFC Motor TENV Motor
(eem) | 25°c [ 40°c | 25°Cc | 40°C (em) | 25°c [ 40°c | 25°Cc | 40°C
2 0.18 0.12 0.14 0.09 2 0.43 0.28 0.41 0.27
25% 5 0.16 0.11 0.13 0.08 25% 5 0.41 0.27 0.40 0.26
10 0.14 0.08 0.11 0.06 10 0.39 0.25 0.38 0.24
2 0.12 0.06 0.05 NR 2 0.18 NR 0.15 NR
50% 5 0.11 0.12 0.14 0.09 50% 5 0.17 NR 0.14 NR
10 0.09 NR NR NR 10 0.15 NR 0.12 NR
2 0.07 NR NR NR 2 NR NR NR NR
75% 5 0.06 NR NR NR 75% 5 NR NR NR NR
10 NR NR NR NR 10 NR NR NR NR
NOTES:
Above ratings are based on 96° C maximum oil temperature and 1800 RPM motor.
NR - Not Recommended
% - Duty is percentage of time brake is released. (Coil is Energized.)
511
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Force Control Industries, Inc. Oil Shear Brakes

MagnaShear Electric Brake Motor (EBM)

The MagnaShear EBM consists of a motor with a MagnaShear Electric Motor Brake
assembled and ready to use. The MagnaShear EBM is available in many sizes and torque
ranges from 3 Ft. Lbs. up to 1250 Ft. Lbs. By ordering the MagnaShear EBM, complete motor
and brake assembly, installation time is reduced to mounting the motor and wiring in the elec-
trical supply.

EBM units are pre-assembled to your specified torque ratings and configuration, filled
with the proper amount of fluid and cycle tested ready for quick installation.

MagnaShear EBM Specifications

Mg;or Motor RPM l_:rrame SIZS Brake Size Ava|l(a|1:l?tleL'tl')(;;queS
1/4 1800 56 56 MSB2 6, 8, 12
1/4 1200 56 56 MSB2 6, 8, 12
1/3 1800 56 56 MSB2 6, 8, 12
1/3 1200 56 56 MSB2 6, 8, 12
1/2 1800 56 56 MSB2 6, 8, 12
1/2 1200 56 56 MSB2 6, 8, 12
3/4 1800 56 56 MSB2 6, 8, 12
3/4 1200 56 56 MSB2 6, 8, 12
1 1800 143T 184U MSB2 6, 8, 12
1 1200 143T 184U MSB2 6, 8, 12
1 1200 145T 184U MSB2 6, 8, 12
1-1/2 1800 145T 184U MSB2 6, 8, 12
1-1/2 1200 182T 184U MSB2 6, 8, 12
2 1800 145T 184U MSB2 6, 8, 12
2 1200 184T 213U MSB4 14, 21, 33
3 1800 182T 213U MSB4 14, 21, 33
3 1200 213T 215U MSB4 14, 21, 33
5 1800 184T 215U MSB4 14, 21, 33
5 1200 215T 254U MSB4 14, 21, 33
7-1/2 1800 213T 254U MSB4 14, 21, 33
7-1/2 1200 254T 256U MSB6 | MSB7 38, 62, 86, 100 | 95, 130, 170
10 1800 215T 256U MSB6 | MSB7 38, 62, 86, 100 | 95, 130, 170
10 1200 215T 256U MSB6 | MSB7 38, 62, 86, 100 | 95, 130, 170
15 1800 254T 284U MSB6 | MSB7 38, 62, 86, 100 | 95, 130, 170
15 1200 284T 324U MSBS8 | MSB7 100, 150, 200, 250 | 95, 130, 170
20 1800 256T 286U MSB8 | MSB7 100, 150, 200, 250 | 95, 130, 170
20 1200 286T 326U MSB8 | MSB7 100, 150, 200, 250 | 95, 130, 170
25 1800 284T 324U MSB8 | MSB7 100, 150, 200, 250 | 95, 130, 170
25 1200 324T 364U MSB8 100, 150, 200, 250
30 1800 286T | ----—-- MSBS8 | MSB7 100, 150, 200, 250 | 95, 130, 170
40 1800 324T | - MSB9 250, 300, 350, 450, 500
50 1800 326T | ---—-- MSB9 250, 300, 350, 450, 500
60 1800 364T | ----—-- MSB9 250, 300, 350, 450, 500
75 1800 405T |  -—---- MSB9 250, 300, 350, 450, 500
100 1800 444T | - MSB10 600, 650, 750, 900
125 1800 445T | -—---- MSB10 600, 650, 750, 900
150 1800 444T | - MSB12 625, 950, 1250
200 1800 455T | -—---- MSB12 625, 950, 1250

5.12
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Oil Shear Brakes Force Control Industries, Inc.

Section 6 Foot Mounted Posistop Brake

The Foot Mounted Posistop Brake is similar in design to the Posidyne
Clutch/Brake incorporating many of the same features including multiple friction
surfaces, lubrication and cooling by recirculating fluid. Six sizes are available with
torque ratings up to 1800 Lb.Ft. There are three control logics to select from:

S = Air Set Brake / Spring Release
A = Medium Spring Set Brake / Air Release
B = Heavy Spring Set Brake / Air Release

adjustable over the full range.

The spring set units are preset at the factory and are not adjustable. The air set units are ﬂ

“FS” Model Shown. “FA” and “FB” Models have springs on opposite side of piston.

6.1
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Force Control Industries, Inc. Oil Shear Brakes

Typical Applications

MOTOR SHAFT BRAKE MACHINE SHAFT BRAKE

Foot Mounted Posistop Specifications

To select the proper Foot Mounted Posistop Brake, the desired control
logic should first be determined. The static and dynamic torque ratings for that
logic are then used for selection purposes.

Brake Torque Max. Thermal Ratings Air Inertia
(Lb.Ft) RPM Volume | Cyclic

Size|Logic Spring Set With Air Assist _ HP | Thermal | PerEngmt| Parts | Weight

Static | Dynamic | Static | Dynamic | Max Air Pr | BaSIC | Sec/Min HP (Cu.In) (LbFt?) | (Lbs)
S | e | e 127 | 108 | 60 PSI

03| A | 50 42 | e | 3600 | 45 75 7.6 10 | 125
B | 100 85 | e | e | e
S | e [ e 200 | 245 | 60 PSI

05| A | 95 80 | e | e | e 3600 | 60 1.0 7.6 14 | 174
B | 189 | 160 | e | e | e
S | oo | e 700 | 592 | 60 PSI

10 A | 233 | 197 | oo | e | 3600 | 75 1.25 12 44 | 305
B | 466 | 394 | e | e | e
S | o | 1095 | 927 | 80 PSI

11 A | 222 | 188 | woe | eoen | e 3000 | 90 15 15 48 | 349
B | 444 | 375 | e | e | e
S | = | - 1723 | 1458 | 80 PSI

14 A | 387 | 327 | | o | 3000 | CF CF 15 53 | CF
B | 696 | 589 | e | ccee | oo
s | - 2076 | 1245 | 80 PSI

20| A | 397 | 336 | - | o | e 2000 | 120 2.0 23 2.80 | 768
B | 1338 | 1151 | - | em | e

Tandem or double stack units are available. Ratings are twice the values given for above single stack units.
Weights given are for a Single Stack Unit. See page 16.16 for Tandem Unit weights.
CF - Consult Factory

6.2
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Oil Shear Brakes

Foot Mounted Posistop Dimensions (inches)

Force Control Industries, Inc.

Overall Length

Size |(Double Ext. Shaft)

C2s* c2t*

03 16.88 19.51

05 20.59 23.52

10 23.69 27.56

11 26.19 30.06

14 26.54 31.00

20 31.54 36.26

— (Single Shaft) —

Foot Mounting Dimensions Overall Length Shaft Dim. Port (NPT)-AA
Size| A D E 2Fs* | 2Ft | G H ©) BSV | Cls* | C1t* alFa U/FU | VIFV| Bot) | (Top)
03 1025 |45 | 331 | 65 9.13 |0.50 | 0.44 [10.38 | 5.19 | 13.25 |15.88 | 5/16 x5/32 | 1-3/8 | 3.50| 1/4 1/4
05 ]10.25 | 6.5 | 3.50 | 9.09 |12.02 | 0.75 | 0.56 | 12.38 | 5.75 | 16.50 [19.42 | 3/8 x 3/16 | 1-5/8 | 4.00| 1/4 1/4
10 |12.50 | 6.5 | 3.50 | 12.69 | 16.56 | 1.00 | 0.75 | 13.63 | 5.50 | 19.75 |23.62 | 3/8 x3/16 | 1-3/4 | 3.75| 1/4 1/4
11 1262 | 6.5 | 4.75 | 12.69 |16.56 | 1.00 | 0.75 [ 14.50 | 6.75 | 21.00 |24.88 | 5/8 x5/16 | 2-3/8 | 5.00| 1/4 1/4
14 |14.00 | 6.5 | 4.75 | 13.04 |17.50 | 1.00 | 0.75 |15.21 | 6.75 | 21.38 [25.85 | 5/8 x5/16 | 2-3/8 | 4.43| 1/4 1/4
20 |17.50 | 9.0 | 5.75|16.78 | 21.50 | 1.38 | 0.88 | 19.00 | 7.38 | 26.75 [31.50 | 5/8 x 5/16 | 2-3/4 | 4.75| 3/8 1/2

*“s” denotes a Single Unit and “t” denotes a Tandem Unit.

How to Order Your Foot Mounted Posistop

The Foot Mounted Posistop Ordering System has been developed to simplify the ordering process and to reduce any misunder-
standing and costly errors. To correctly order a Foot Mounted Posistop it is hecessary to determine the following information: Logic,
Size, Type, Mounting Position and Cooling Options and Control Valve. Just use the Ordering System Chart below to develop

the proper Ordering Number.

Ordering System Chart

Example: FB-05-S-1-H-1/

Logic (1)

oY = Air Set Brake/
Spring Release

= Medium Spring Set
Brake/ Air Release

= Heavy Spring Set
Brake/ Air Release

B

0

NI
o|ld|r |O

5y = 05

10

I}
=
=

1
=
i

1
N
o

= Single
= Tandem

Shaft Options (5) —

= Single Shaft

= Double Ext.
Shaft

Mounting Position (6)

= Horizontal

H

EIEECIE

= Vertical Shaft Down

= Vertical Shaft Up

=Wall on left viewing shaft.

= Wall on right viewing shaft.

ordered.

Cooling (7)
1
5

= Fan Cooled

= Basic (Radiant)

F l l l l l CONTROL
|2 3 |4 |5 E |7 g VALVE
I
See Section 10 for
Ordering Number.
Size (2) 3) Type (4) use N if no valve is

6.3
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Oil Shear Brakes

Section 7

Force Control Industries, Inc.

Special Oil Shear Brakes

Force Control Industries, Inc. has developed over 150 special Posistop brakes for various
applications. Often these are minor changes to a standard unit, but can be a completely new
design. Check to see if one of our Posistop brakes might work in your application.

Posistop Flange Mounted Brakes

Many Flange Mounted Posistop Brake designs have
been developed to fit specific applications. Mountings
include a large variety of flange sizes and configurations.
Hubs may be furnished to fit shafts with splines, steps,
bearings and metric or unusual sizes. Thru-shaft units are
also available, along with double flange or coupler brakes.
A large range of torque capacities are available from 3 Ft.
Lbs. to 2030 Ft. Lbs. (Contact Force Control for a com-
plete range of Torque Capacities.)

Successful applications include hoists, tap heads, ball
screw feed units, transfer drives, torque limiting for plane-
tary drives along with many other uses.One of hundreds
already designed may fit your application, or a custom
unit can be developed to fit your special requirements.
Our Sales Engineering Department is ready to work
with you to provide a Posistop Brake to fit your specific
application. Encoders or Tachometers are also available.

Below is an example of a Posistop Flange Mounted
Brake shown with it's specific applications listed.

Cross section of a MB-180 Flange Mounted Posistop Brake
with a thru shaft and spline bore developed for a mechanical
ball screw feed unit with a planetary gear drive

Posistop Shaft Mounted Brakes

Shaft Mounted Posistop Brake designs have been
developed to fit many special shaft mounted applications.
Hubs can be furnished to fit splined shafts, straight shafts
or tapered mill motor shafts. A keyless collet,shrink-disc or
other locking mechanism can be used.

A large range of torque capacities are available from 20 Ft.
Lbs. to 2030 Ft. Lbs. (Contact Force Control for a complete
range of Torque Capacities.)

Successful applications include hoists, elevators and mill
motor brakes along with many other shaft mounted appli-
cations. One already designed may fit your application, or
a custom unit can be developed to fit your special require-
ments. Our Sales Engineering Department is ready to
work with you to provide a Posistop Brake to fit your spe-
cific application. An Encoder or Tachometer can also be
mounted on the brake.

Below is an example of a Posistop Shaft Mounted Brake
shown with it's specific applications listed.

A cross section of a MB-210 Posistop Torque Arm, Thru-Shaft
Mounted Brake. It has a bearing mounted hub with a shrink-disc
mechanism locking it to the equipment shaft. This brake was
developed for a block elevator in the concrete industry.

7.1
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Force Control Industries, Inc.

Oil Shear Brakes

Posistop Mill Motor Brakes

The Posistop Mill Motor Brake was designed to mount on standard mill motors with
the tapered shaft and lock nut. It is used to replace the drum and shoe type brakes
commonly used in steel and other metal industries. Mounting is simple, as the brake
mounts directly on the motor shaft and only a torque arm is required to prevent rota-
tion. No special mounting bases, couplings or other fabrication is required.

The spring-set, air release Posistop Brake is totally enclosed and not affected by
scale, moisture or lubricants. Continual adjustments and burned-out electric coils are

also eliminated.

Other Available Options Posistop Mill Motor Brake Features

Straight Motor Shaft without Keyway.
(Keyless Collet / Shrink Disc)

Tachometer Mounting

Tachometers or Encoders can be mounted to
the end housing of the Posistop Brake.

MB-320 MOTOR BRAKE SHOWN FOR MC-806 FRAME MILL MOTOR

Servo Motor Brakes Motor Brakes with Encoders

Most Posistop Coupler Brakes can be attached to a
standard PosiDrive Servo Motor that has no internal
brake or to replace an internal brake that doesn’t func-
tion well for long term service. The Posistop Coupler
Brake also has dynamic stopping capabilities.

Consult Force Control Factory for sizes,
dimensions, torque ratings and order-
ing information.

7.2

Most Posistop Brakes are available to accept an
Encoder or Tachometer. Consult factory for sizes
and types available.

Encoder/Tachometer
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Dry Friction Brakes

Section 8

Force Control Industries, Inc.

Dry Friction E-Stop Brakes

Dry Friction Brakes for Emergency Stop

The E-Stop Brake is a dry-friction brake designed to be directly mounted to your machine or drive
to provide an extremely fast and positive braking action in response to an E-Stop Event. These
brakes are highly compact and space efficient.

They come in three basic frame sizes, 30 models with a range of 3,125 Lb.In. up to 312,700 Lb.In.
of Static Torque.

Features...

Fast acting response.
Compact and efficient design.
Multiple Spring Set Brake with
Multiple Friction Surfaces.

High braking torque and low
cyclic inertia.
Totally enclosed.

Benefits...

Increased operator safety.
Ease of installation.
Space and cost savings.
Long service life.

Low maintenance.
Energy efficient.

8.1
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m ES-T 13.05 21.50 4.18 6.20 .69 5.00 17.88 |3/4” NPT| 3.750 6.250 20.00

Force Control Industries, Inc. Dry Friction Brakes

30 Models and Sizes to choose from...

ES-C and ES-D Series ES-S and ES-L Series ES-T Series ES-M & ES-X Series

E-Stop Brake Dimensions (inches)

BRAKE C U BORE
A B D F G H AJ
SERIES MIN MAX MIN MAX
ES-C 8.87 2.25 2.69 1/a7 1.250 | 4.000
10.00 41 4.37 10.00 9.25
ES-D | 10.35 3.06 3.81 NPT | 2500 | 4.000
ES-S | 10.50 1/4”
10.00 | 4.00 5.12 41 5.00 12.20 2.000 | 4.000 | 9.25
ES-L | 12.00 NPT

ES-C and ES-D Series ES-S and ES-L Series
ES-T Series ERAKE A c
SERIES MIN. MAX.
ES-M 13.05 4.18 6.20
ES-X 15.07 6.75 8.34
ES-M and ES-X Series

8.2
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Dry Friction Brakes

E-Stop Brake Key Size (Inches)

HUB BORE KEY SIZE KEY SCREW
(Inches) (Inches) SIZE (Inches)
1.250t0 1.375| 5/16 x 5/16 Call Factory
1.375 to 1.750 3/8 x 3/8 Call Factory
1.750 to 2.250 1/2 x 1/2 1/4-20
2.250 to 2.750 5/8 x 5/8 5/16-18
2.750 to 3.250 3/4 x 3/4 3/8-16
3.250 to 3.750 7/8 x 7/8 3/8-16
3.750 to 4.500 1x1 3/8-16
4.500 to 5.500 | 1-1/4 x 1-1/4 3/8-16
5.500 to 6.500 | 1-1/2 x 1-1/2 3/8-16

Force Control Industries, Inc.

E-Stop Brake Hub Bore Tolerance (Inches)

U Bore

Bore Tolerance

1.250” thru 3.150”

+.0005" to + .0017”

3.151” thru 4.730”

+.0005" to + .0019”

4.731" thru 6.250”

+ 0005" to + .0021”

NOTES:

1. Dimensions are subject to change without notice.
Certified Installation Drawings are available upon request.

2. Hub Key is supplied with brake.

3. Consult factory for interference fit hubs on high speed
applications over 400 RPM.

E-Stop Brake Specifications

Nominal | No. of Pressure Max. Shaft
Brake Static | Friction | No. of to Minimum Dia. (Inches) Piston Cyclic Weight
Size Torque Discs | Springs | Release | Shaft Dia. | Stub Thru Volume Inertia
(Lb. In.) (PSI) (Inches) Shaft Shaft | (Cu.In) | (Lb. Ft.?) (Lbs.)

ES-C-003 3,125 3 2 14 1.39

ES-C-006 6,250 3 4 28 1.39 m
ES-C-009 9,375 3 6 42 1.39 4.00 3.25 14.6 0.35 105
ES-C-013| 12,500 3 8 56 1.39

ES-D-019( 18,750 6 4 28 1.76 4.00 395 146 0.66 128
ES-D-025| 25,000 6 8 56 2.06

ES-S-010( 10,400 5 3 13 1.39

ES-S-014 | 13,900 5 4 17 1.63

ES-S-021| 20,900 5 6 26 1.86

ES-S-028 | 27,900 5 8 35 2.26 4.00 3.25 37.5 0.78 134
ES-S-031| 31,400 5 9 39 2.26

ES-S-035 | 34,900 5 10 44 2.50

ES-S-042 | 41,900 5 12 52 2.76

ES-L-034 | 33,500 8 6 26 1.99

ES-L-045 | 44,700 8 8 35 2.26

ES-L-050 | 50,200 8 9 39 2.39 4.00 3.25 375 0.55 160
ES-L-056 | 55,800 8 10 44 2.67

ES-L-067 | 66,700 8 12 52 2.76

ES-T-059 | 59,400 5 8 33 3.26

ES-T-074 | 74,200 5 10 41 3.75 6.25 5 25 73 3.50 463
ES-T-089 | 89,000 5 12 49 4.00

ES-T-104 | 103,900 5 14 57 4.51

ES-M-119| 118,800 9 12 35 3.61

ES-M-138| 137,600 9 14 41 3.76

ES-M-157| 157,300 9 16 47 4.19

ES-M-177| 177,000 9 18 52 451 6.25 5.25 73 6.00 463
ES-M-197| 196,600 9 20 58 451

ES-M-216| 216,300 9 22 64 4.61

ES-M-236| 236,000 9 24 70 5.03

ES-X-313 | 312,700 13 24 70 4.75 6.25 5.25 73 9.3 528

NOTE: Multiply Static Torque by .77 to convert to Dynamic Torque. 8.3
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Force Control Industries, Inc. Dry Friction Brakes

How to Order Your E-Stop Brake
Ordering System Chart

E|ls | |

1 2 |3 |4 5 6 |7 E 9 10
E-Stop (1, 2)
Size (3) _
Bore Dia. Range (8, 9, 10)
= Compact Brake - Short Stack Compact Brake
= Compact Brake - Long Stack o) = 1.250" Min.
B = Small Brake - Long Stack Type Shaft (7) mn = 4.000” Max.

Small Brake

mn = 2.000” Min.
B

Large Brake
= 3.750" Min.
6 (2 |5 e

NOTE: This just indicates the

- S s

= Thru Shaft

Small Brake - Short Stack

Large Brake - Long Stack

Large Brake - Short Stack

Large Brake - Extra-Long Stack

Torque (4,5, 6) |

Compact Brake Small Brake Large Brake Minimum and Maximum Bore
Diameter for h si rake.
mn.zslzs Lb.In. n.m 10,400 Lb.In. I'mnﬂglmo Lpyn,  Diameter for each size brake.
g You must specify the Required
) EEE 6,250 Lb.In. n =13,900 Lb.In. § n ol = 74,200 Lb.n.  Bore Diameter with (3) digits as
£ ) shown in the following examples.
et s
@ n =12500 LbIn. n =20,900 Lb.In. S EEE =89,000 Lb.In.  175=1750"Dia. | 425=4.250" Dia.
3 n 200=2.000"Dia. | 450 = 4.500" Dia.
o 4 nﬂ 27,900 Lb.In. n Pl - 103900 Lbin.  225=2250°Dia. | 475=4750" Dia
g nn =18750 Lbin. 5 250=2.500"Dia. | 500 = 5.000" Dia.
) ) 3| 1 EERIE 275=2750"Dia. | 525=5.250"Dia.
2 2 B3 = 25.000 Lb.In. E =118,800 Lb.In. 300=3000"Dia. | 550 = 5500 Dia.
S =34.900 Lb.In 325=3250"Dia. | 575=5.750" Dia.
3|5 ’ o = 137,600 Lb.In. 350 =3500"Dia. | 600 = 6.000" Dia.
41000 Lb.in 375=3.750'Dia. | 625 =6.250" Dia.
Q
— o
= Lb.n. & In.
03] 4 R - 77000 Lo
o
M n. = 44,700 Lb.In. = E = 196,600 Lb.In.
g
‘é’, nn 50,200 Lb.In. E = 216,300 Lb.In.
o
- nn 55,800 Lb.In. B = 236,000 Lb.In.
Lnﬂ. 66,700 Lb.In. Extended Brake

8.4
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Section 9

Positorq Absorber Brakes

The Positorq Absorber Brakes and
Clutches use the same basic design of a
multiple disc stack furnished with a continu-
ous supply of cooling and lubricating fluid as
do the other Force Control products. A major
difference between the Positorg and the
Posistop brake is that the Positorq is
designed as a constant slip device and is
normally force lubed for smooth torque con-
trol and energy absorption.

Tension brakes and dynamometers are
essentially energy absorbers. Rotary motion
is transformed through the brake to heat.
Therefore, a critical function of the brake is to
be able to dissipate this heat during slip. In
the Positorq, fluid is pumped through the

Force Control Industries, Inc.

Positorg® Absorber Brakes

Tension Control and Dynamometers

shaft to furnish a continuous supply of fluid to
the friction surfaces. The fluid, both lubricates
the surfaces at the point of contact and
removes the heat. The heated fluid is then
circulated through a cooling unit (either oil to
water or oil to air) dissipating the heat and
returned to the Positorq.

Since the effective radius, number of discs
and friction factor remains constant, the
torque available is directly equivalent to the
(air or hydraulic) actuation pressure fur-
nished to the actuating piston.

Positorq Brakes are rated up to 117,935
Lb. Ft. Slip Torque and 2000 Thermal
Horsepower.

Advantages of the Positorq Absorber Brakes

C. Hostile Environments

A. Simple Precise Torque Control
1. Torque is proportional to the actuation pressure
supplied to the actuation piston. This allows for easy
control of the Torque.

2. Lubricated friction surfaces provide smooth stable
torque control over the entire speed range, even at
low speeds.

3. Teflon Piston Liners produce very smooth control-
lable piston movement for precise control.

B. High Capacity-Compact Size
1. Multiple braking surfaces reduces overall size.

2. A separate forced lube cooling system allows for a
small unit size with high thermal capacity.

TB-05 Positorq

1. Totally enclosed cast iron housing design prevents
contamination by dust, dirt, chips, chemicals, water,
etc.

2. Enclosed unit also prevents contamination of the
surrounding environment.

. Low Maintenance-Long Life

1. Lubricating and cooling of the friction surfaces
reduces disc and plate wear to a minimum.

2. Heavy duty construction, lubricated bearings and
high quality seals with wear sleeves reduce down-
time.

3. Teflon liners on the piston reduce piston seal wear.

4. Wear Indicator (80 Series only) for easy disc wear
check.

Typical Force Lube Cooling Unit
9.1
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Force Control Industries, Inc. Positorq Absorber Brakes

Positorg Standard Design Configurations

The Positorg comes in various and paper industry as well as ener-
design configurations depending on gy absorbers for Dynamometers for
the required use. These Absorber testing automobiles, tractors, gear-
Brakes & Clutches can be used as ing, axles and motors. There are
Tension Brakes in the steel, plastic many styles and sizes available.

A. FOOT MOUNTED BRAKE B. FOOT MOUNTED BRAKE

(Sizes TB-03 to TB-20)

The smaller series foot mounted
Positorg comes in 6 housing
sizes and can be furnished with
single or dual brake stacks. (TB-
20 can also have 3 stacks for a
higher torque range.) They can
also be furnished with a single or
double shaft extension. They
range in torque from 72 to 2146
Lb. Ft. continuous slip and up to
4292 Lb. Ft. static torque. They
can dissipate up to 180 thermal
horsepower continuously.

(Sizes TB-82 to TB-87)

The larger series foot mounted
Positorq brakes also come in 6
housing sizes with extended or
hollow shaft arrangements. They
range in torque from 1995 to
118,000 Lb. Ft. continuous slip
and up to 235,581 Lb. Ft. static
torque. They can dissipate up to
3800 thermal horsepower contin-
uously. These units are suited to
large dynamometer applications
and primary paper mill and steel
unwinding applications.

C. FLANGE MOUNTED BRAKE D. SHAFT MOUNTED BRAKE
(Size TB-20 & TB-83) (Sizes TB-85-205, TB-85-212 and TB-87)

The flange mounted Positorqg . . .
brake comes in an aluminum Shaft mounted units are available in

housing with a flange mounting 5 torque ranges .in the basic TB-85
and either an extended shaft or and TB-87 housing. Torque ranges
hollow bore. This is an excel- from 7095 to 118,000 Lb. Ft. with
lent brake for use on shaftless continuous thermal horsepower up
unwind stands in paper con- tq 2000. They can be furnished with
verting applications. Torque is either an extended shaft or a hollow

up to 44,000 Lb. Ft. continuous shaft design. Flange mounting or

slip and 250 thermal horse- torque arm mounting is also avail-

power. able.

E. FOOT MOUNTED CLUTCHES F. FORCED LUBE COOLING UNIT
(SizeS TC-02 to TC'3O) The Forced Lube Cooling Units are required for most continu-
The Foot Mounted TC-02 to TC-30 Positorq Clutches can be used ous slip applications. The cooling units are furnished with a

pump/motor/coupling arrange-
ment, filter system, pressure
switch, temperature switch and
heat exchanger mounted on a
reservoir. Heat exchangers can
be oil to water or oil to air. They
are designed for each particu-
lar application.

as energy absorbers for Dynamometers. The Force Control oil shear
design eliminates stick slip and

chatter at low speeds. This makes

them particularly effective on low

speed, high torque applications

such as transmission, hydraulic

motor and gear testing. The

extremely high static torque capabil-

ity also allows high torque lock-up

testing.
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Positorq Absorber Brakes

Force Control Industries, Inc.

Positorq Features and Benefits

Smooth Consistent Control

@ State-of-the Art friction materials and fluids have
been developed for very smooth and consistent
operation. Jerks, steps, chatter, etc. have virtually
been eliminated.

@ Controlled fluid temperature through the brake
improves consistency for precision testing.

Stable Torque Control

€ Smooth, consistent actuation with low piston hys-
teresis is experienced by using Teflon Liners over the
O-Rings to seal the non-rotating piston. This elimi-
nates stick slip often associated with O-Ring seals.

@ Torque is controlled by actuation pressure and is
independent of speeds above the residual (mini-
mum) drag torque.

Low Speed Capability

@ Operational speeds at levels down to 0 RPM are pre-
cisely controlled without chatter, stick slip or torque
variation.

@ Speed-up drives which can influence test results are
eliminated.

High Torque and Horsepower Capability

@ Various sizes available from 53 Ft. Lbs. up to 27,656
Ft. Lbs. Continuous heat absorption capability up to
1500 thermal horsepower.

Quiet Operation

@ Extremely quiet operation with noise levels of the
brake system below 65 db. This is beneficial for lab-
oratory operation or noise testing.

Quick Response for Computer Control

@ Quick, precise piston actuation produces excellent
response to manually or computer generated sig-
nals. Hydraulic actuation can also be furnished for
even quicker actuation.

@ Low rotating mass inertia for increased responsive-
ness to changes in torque requirements.

No Adjustment Required

@ Adjustment is not required, making it very useful for
long continuous life tests of many months duration
without shutting down for brake adjustments or
repairs.

Long Service Life

@ Oil shear technology nearly eliminates the frictional
wear of the disc stack. Therefore long life and low
maintenance costs are experienced. Inexpensive
repair kits are available from stock.

@ An external wear indicator indicates the need for

impending stack replacement long before actual fail-
ure would occur.

Low Air Pressure Required

€ Maximum required air pressure is below 60 PSI
reducing problems associated with low plant air
pressure.

Totally Enclosed Design

@ The totally enclosed design eliminates any contami-
nation to the lab or test area with friction materials or
other harmful contaminates.

The Positorq Brake is an excellent Energy Absorber for Tension & Dynamometer applications
requiring high torque, low speed and especially for endurance testing. The oil shear system is very
smooth eliminating stick slip and chatter common to low speed testing. Also by using the fluid for
lubrication and cooling the life under load is extremely long allowing for continuous testing for
weeks or months with no change in characteristics.

The quick response piston and low enertia is also beneficial in testing under varying load condi-
tions such as computer generated load simulations.

Tension Application

TB-85HT Positorq Absorber Brake for Tension Application

Dynamometer Application

TB-82 Positorq Absorber Brake with torque arm for base mounting.
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Positorq Absorber Brakes

Positorg Dynamometer Typical Applications

There are many applications where Positorg
brake dynamometers can be used. A few typi-
cal applications are shown below.

(A) Hydraulic Motor Testing is a way to test
hydraulic motors after repair or for trouble shooting.
Also full load torque and efficiency can be verified.

(B) Gear Box Testing is an excellent application
because the brake can absorb continuous loads and
high lock up torque for destructive testing. This could
also be used for noise testing of the gear box under

(C) Transmission Testing is a good way to test a
transmission from an automobile, truck, tractor or
other off-the road equipment. The brake can be con-
trolled by a computer to simulate field conditions for
shock loads. Also endurance testing for auto or truck
transmissions.

(D) Axle Testing requires high torque at low speeds

with no stick slip or chatter. The assemblies can also
be tested for efficiency and noise with the Positorg
Brake.

load for environmental conditions.

System Components Typical Applications

Positorg Foot Mounted Clutch with a Load Cell and Forced Lube
Cooling Unit for a dynamometer application.

Gear Box or Hydraulic
Motor Testing

2] Axle Testing

Dynamometer Accessories

There are several accessories that can be furnished with the
Positorq Dynamometer Brakes to complete the control loop.

M Load Cell - An S-Beam type load cell can be furnished with
the Positorq Brake when assembled with bearing mounted
Positorq and base. These are available in various load ranges
depending on the torque requirements.

M Servo Valves - These are used to control the air or hydraulic
actuation pressure to the Positorg Brake which sets the
torque level. These can be ordered to be controlled either man-
ually using a potentiometer, or outputs from a PLC, PID control
or computer. Contact the factory for additional information on
these items.

9.4
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B Solenoid Valve - The solenoid valve is simply an On/Off
valve to actuate the Positorg Brake. It does not control pres-
sure. It only allows the actuation pressure to be applied to the
brake stack.

B PID Control - The PID controller is a way of controlling an
accurate feedback loop for controlling torque to a set point. The
required setting is set at the PID control which will control the
actuation pressure to maintain the desired torque.

B Speed Pick-Up - A magnetic speed pick-up can be furnished
on the output end of the Positorg Brake to measure RPM. A
digital readout can also be furnished.



Positorq Absorber Brakes

Force Control Industries, Inc.

Positorq Typical Tension Applications

There are various tension applications which are
excellent for the Positorg brake system. A few of
them are shown below.

(A) Tension Stand for a paper mill is a common applica-
tion. The larger Positorqg brakes are excellent in the Kraft
paper applications with the high PLI and high speeds. An
optional payout drive can also be furnished for threading.
The forced lube cooling unit can be built as a part of the
structure eliminating additional components.

(B) Shaftless Unwind Stands for a paper converting mill
can effectively use the flange mounted brakes because
the light aluminum housing reduces the weight on the
moveable arms. These are excellent for tension stands
on corrugated, laminated or coating lines. The smooth

Tension Stand (Paper Mmill)

tension improves product quality and the long life reduces
maintenance requirements.

(C) Unwind Stand for a steel mill requires very high
torque at low speeds, which is perfect for the Positorq
brake. The smooth operation eliminates chatter which can
cause marks in leveling, polishing or coating. The
enclosed housing reduces wear and torque changes due
to moisture, scale and chips in the friction material.

(D) Unwind Stands for plastic film need very consistent
tension to eliminate stretching and deformation. The oil
shear Positorq brake is very smooth and with the reduced
enertia of rotating components is extremely responsive to
changes in controller outputs.

Unwind Stand (steel Mill)

E Shaftless Unwind Stand (Paper Converting Mill)

m Unwind Stand (plastic Film)
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A. Positorg Foot Mounted Absorber Brakes

(Sizes TB-03 to TB-20)

9.6
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The smaller Positorqg Absorber Brakes
normally consists of a Positorq brake and
a forced lube cooling unit. Fluid is pumped
through the brake under low pressure
(less than 80 PSI), to cool and lubricate
the stack. The fluid is pumped through the
output shaft, through the stack and back

Positorq Absorber Brakes

into the sump. A positive displacement
pump is used to reduce the possibility of
starvation of the stack and flow switches
are provided to shut down the system in
case of failure. Efficient heat exchangers
are used to remove the heat absorbed
from the brake.

System Features and Components
(Without Kidney Filtration )

FOOT MOUNTED
ABSORBER BRAKE

TYPICAL FORCED LUBE COOLING UNITS



Positorq Absorber Brakes

Force Control Industries, Inc.

Positorq Absorber Brake Specifications

Sizes TB-03 to TB-20 Foot Mounted

N Dynamic Brake Torque (Lb. Ft) Max. Thermal Piston Inertia
Positorq oc]:. Maximum | Maximum * Static Max. Force Chamber | Cyclic
Size Discs Continuous | Momentary Torque RPM Basic Lube Volume Parts
Slip @ PSIG| Slip @ PSIG| @ PSIG cu. in) | (Lb. Ft2)
5 72 @ 43 107 @ 55 145 @ 69 35.0 7.6 .04
03 10 144 @ 43 214 @ 55 290 @ 69 3600 0.40 70.0 15.2 .10
9 130 @ 30 195 @ 43 261 @ 60 63.0 8.0 .08
05 3600 1.00
18 260 @ 30 391 @ 43 521 @ 60 125.0 16.0 .16
10 7 277 @32 | 415@ 44 | 554 @ 56 3600 105 90.0 12.0 25
14 554 @ 32 831 @ 44 (1,108 @ 56 132.0 24.0 .50
11 7 478 @ 50 717 @ 70 956 @ 90 1800 1.20 60.0 12.0 .38
14 956 @ 50 | 1,435 @ 70 [1,913 @ 90 120.0 24.0 .54
14 11 751 @ 49 1,127 @ 68 |1,503 @ 87 1800 1.20 60.0 12.0 53
22 1,503 @ 49 | 2,254 @ 68 |3,006 @ 87 120.0 24.0 99
7 641 @ 33 960 @ 47 |1,280 @ 60 95.0 23.0 1.50
20 14 (1,282 @ 33| 1,920 @ 47 |2,560 @ 60| 1800 1.50 190.0 46.0 3.2
21 1,922 @ 35| 2,880 @ 47 (3,844 @ 60 190.0 69.0 4.7

* - Less than 60 seconds, less than 60% duty.

Positorq Absorber Brake Dimensions (Inches)

Sizes TB-03 to TB-20 Foot Mounted

Overall Length (inches)
Size | (Double Ext. Shafft)
C2s* C2t*
03 16.83 19.51
05 20.59 23.52
10 23.69 27.56
11 26.19 30.56
14 26.54 31.00
20 31.54 38.26
— (Single Shaft)
Size Foot Mounting Dimensions (Inches) Overall Length | Shaft Dim. (inches) |Port (NPT)- AA
A D E 2Fs** | 2Ft** G H 0] BSV | Cls**| C1lt** a/Fa |U/FU |V/IFV| (Bot.) | (Top)
03 |10.25| 45 | 3.31 | 6.50 | 9.13 .50 .44 110.38| 5.19 | 13.25| 15.88 |5/16x5/32(1-3/83.50| 1/4 1/4
05 |10.25| 6.5 | 350 | 9.09 | 12.02| .75 .56 |12.38| 5.75 | 16.50 | 19.42 |3/8 x 3/16|1-5/8|4.00| 1/4 1/4
10 |1250| 6.5 | 3.50 |12.69 | 16.56 | 1.00 .75 | 13.63| 5.50 | 19.75 | 23.62 |3/8 x 3/16|1-3/4|3.75| 1/4 1/4
11 |12.62| 65 | 4.75 |12.69 | 16.56 | 1.00 .75 | 1450 | 6.75 | 21.00 | 24.88 |5/8 x 5/16|2-3/8|5.00| 1/4 1/4
14 |1262| 6.5 | 4.75 |13.04 | 16.32 | 1.00 .75 | 14.50| 6.75 | 21.38 | 25.85 |5/8 x 5/16|2-3/8|5.00| 1/4 1/4
20 |1750| 9.0 | 5.75 |16.78 2150 | 1.38 .88 | 19.00| 7.38 | 26.75 | 31.50 |5/8 x 5/16| 4.75 |4.75| 3/8 1/2
* - Top porting is standard, bottom porting is optional. The use of bottom porting is recommended to purge
contaminants out of the cylinders when they are exhausted. Top porting will not purge the cylinders.
** _ In the dimensional table “s” denotes a single brake stack unit and “t” denotes a tandem brake stack unit.
***. Keyed shaft not available on Size 20 Tandem stack units
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B. Positorg Absorber Brakes (Sizes TB-82 to TB-87)

System Features and Components
(With Kidney Filtration)

Positive Forced Oil Lubrication fights
wear and absorbs heat for long-lasting
dependability and fewer shutdowns
which reduces maintenance costs and
increases mill productivity.

In the Positorg Brake, a multiple disc brake
stack operates in a positive supply of cooling
fluid that's delivered from the center of the
shaft.

The circulation of fluid between carefully pre-
pared friction surfaces of the disc stack is the
key to the service life of the Positorq. The
circulating fluid, while providing lubrication,
carries heat away from the disc stack. The
heat is then dissipated by an auxiliary
Forced Lubrication Cooling Unit designed
for your application’s thermal horsepower
load.

B Positive fluid supply for dependable oper-
ation.

B Totally enclosed, will not contaminate your
plant environment.

B Quiet operation.

B Closed loop automatic or manual tension
control options.

B Use 3-15 PSI process control signal with
2:1 booster for automatic mode.

B Field proven in steel and paper mills.

B Minimal overhaul costs when infrequent
overhauls are needed.

B Highly efficient Kidney Filtration System.
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Positorq Absorber Brakes

Positorg Specifications Sizes TB-82 to TB-87

Force Control Industries, Inc.

Smaller Units -

Page 9.6

Selection Procedure - Section 15
Engineering Information - Section 16

Dynamic Brake Torque (Lb. Ft) . Thermal Horsepower | Piston | Inertia
. Number - Static .
POSItOI’q Continuous Momentary * Max. Chamber CyC|IC
; of . ; Torque . Force
Size | piscs Slip @ Slip @ @psic |RPM| Basic Lube | Volume | Parts
PSIG PSIG (Cu. In.) | (Lb. Ft?)
10 1,995 @ 18 2,992 @ 25 3980 @31 |, | - 188
82 12 2,400 @ 31 3,600 @ 41 4,800 @ 52 1220 ——— 225 26 11
83 12 4,644 @ 36 6,966 @ 51 9,288 @ 66 |1275| ----- 311 53 33
84 12 8,210 @ 33 12,315 @ 48 | 16,420 @ 63 1500 L 522 86 55
18 12315@ 19 | 18473 @ 27 | 24631 @36 |~ | - 783 75
85 18 26,853 @ 52 | 40,280 @ 77 |53,706 @ 102 1000 |——" 936 83 140
24 35,804 @ 52 | 53,706 @ 77 | 71,608 @ 102 | """ | - 1248 180
86 36 53,706 @ 52 | 80,560 @ 77 |107,413 @ 102 862 | 1873 166 266
48 71,608 @ 52 | 107,413 @ 77 |143,217 @ 102| ~~ [ ---- 2496 345
87 28 127,600 @ 43| 191,343 @ 65 | 255,200 @ 86| 400 | ----- 3600 209 3910

* - Less than 60 seconds, less than 60% duty.

Positorq Dimensions (inches) Sizes TB-82 to TB-87 Foot Mounted

S No. of Foot Mounting Dimensions Overall Dim. Shaft Dimensions AA | Pipe Size (ve7)
ize| .
Discsl Al D| E|2F| G| H | O |BSV| C1 a U V [~ W Y
10
82 o 24.0 (12.56( 9.50 | 5.63 | 1.00 | 0.75 |23.00| 8.06 | 23.00 1x1/2 425 | 488 | 1/4 | 1-1/4 3
83 | 12 |[25.0(15.00(11.50( 6.00 | 1.50 | 0.93 |27.50| 10.25 | 23.18 | 1-1/4x 5/8 | 5.00 | 7.00 | 1/4 2 4
12 27.75 2-1/2 4
84 27.5(18.00(12.25( 8.75 | 1.50 | 1.06 |33.00( 9.94 1-1/2 x 3/4 | 6.00 | 5.93 | 1/2
18 30.75 3 8
18 33.40 3 6
85 34.0 |23.00{15.00|12.88 | 2.50 | 1.56 | 38.00( 12.68 1-1/2x 3/4| 6.00 | 7.88 | 1/2
24 36.21 4 6
36 47.44 4 10
86 36.0 |22.00{16.00| 23.00 | 4.00 | 2.25 | 37.00 | 14.56 1-3/4x7/8| 7.00 | 8.75 | 1/2
48 53.06 5 14
87 | 27 |[56.0(37.00(24.00(30.00 5.00 | 3.00 |59.00( 24.56 | 61.00 N/A 10.00 | N/A 1 6 16
Thru Shaft Options Available - Consult Factory N/A = Non Applicable
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C. Flange Mounted Positorq Brake

TYPICAL APPLICATION
(Shaftless Unwind Stand for Paper Converting Process)

The Flange Mounted Positorq
is furnished in an aluminum
housing. It was designed for the
shaftless unwind application.
Maximum continuous torque is
44,000 Lb. Ft. and the maximum
continuous thermal horsepower
is 250. The unit can be furnished
with an extended shaft or quill
type shaft. The flange mounting
can be modified to fit various
applications.

Positorg Brake Views

These Flange Mounted Positorqg Brakes normally require special modifications to fit
a specific application. Consult our factory for certified installation, dimensional draw-
ings and assistance in ordering.

Positorq Specifications

Selection Procedure - Section 15
Engineering Information - Section 16

Dynamic Brake Torque (Lb. Ft) s s ook Piston | Inertia
. - i .
re ™ [ofDises COmnuous [ Momentary™ | e | vax. | S B SO e
PSIG PSIG (Lb. Ft. @ PSIG) Lube Cooling| (cu. In,) |(Lb. Ft?)
TB-20-804 10 1,027 @ 60 1,540 @ 88 2,065 @ 116 | 2200 100 20 1.6
TB-20-806| 19 1,952 @ 60 | 2,928 @ 88 | 3,904 @ 116 | 2200 190 20 2.7
TB-20-807| 19 |[4,124 @ 412*| 6,187 @ 612* | 8,250 @ 813* | 700 190 7.36* 6
TB-83-211 12 7,252 @ 825*(10,878 @ 1,200*| 14,500 @ 1580* | 120 560 7.32* 28
TB-83-212 20 12,086 @ 825*|18,120 @ 1,200*| 24,170 @ 1580* | 120 900 7.32* 39
85-209 32 47,920 @ 800*| 71,880 @ 1,150*| 95,850 @ 1510* | 900** 1500 11.9* 303

* - Hydraulic Actuation.

** - With High Speed Shaft Seal.
*** _ Maximum RPM generally related to type of shaft seal used. Consult factory for higher speeds.
**x - Thermal Horsepower ratings based on current design. Consult factory for higher ratings.
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3 - Less than 60 seconds, less than 60% duty.




Positorq Absorber Brakes

D. Shaft Mounted Positorq

The Shaft Mounted Positorqg was
designed to replace dry friction brakes
which were flange mounted. Often these
are used in steel applications where a hol-
low bore is required to accommodate a
pull rod mechanism which operates the
unwind stand mandrel through the large

Positorg Brake Views

Force Control Industries, Inc.

(Size TB-85 & TB-87)

shaft. (See Example C on page 9.5) The
brake is available with 5 different stack
configurations for different torque require-
ments. The brake can be also be flange
mounted to suit and match your unit. A
forced lube cooling unit is also normally

required.

These Shaft Mounted Positorqg Brakes normally require special modifications to fit a
specific application. Consult our factory for certified installation, dimensional drawings
and assistance in ordering.

Positorg Specifications

Selection Procedure - Section 15
Engineering Information - Section 16

b Dynamic Brake Torque (Lb. Ft.) o ook Piston | Inertia
Positorq Nurcr:f bl prev— Momentary * Static Max_ | Thermal HP |Chamber| Cyclic
Size Discs Slip @ Slip @ Torque RPM With Force | Volume | Parts
PSIG PSIG (Lb. Ft. @ PSIG) Lube Cooling| (cu. In,) | (Lb. Ft?)
7 7,095 @ 61 10,643 @ 88 | 14,190 @ 114 184 50
85-205 12 12,163 @ 61 | 18,245 @ 88 | 24,326 @ 114 | 500 374 175 90
18 18,244 @ 61 | 27,366 @ 88 | 36,489 @ 114 540 160
85-212 37 |55,200 @ 790*| 82,800 @ 1,145* 110,400 @ 1500*| 900 250 12.27* 253
87 27 117,935 @ 43| 176,903 @ 65 | 235,581 @ 86 | 400 2000 355 3975
* - Hydraulic Actuation.
* - Less than 60 seconds, less than 60% duty.
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How to order your Positorq Absorber Brake

The Positorg Ordering System has been Brake for a Tension Application use the
developed to simplify the ordering process and Ordering System Chart (Fill in Items 1 thru 8
to reduce any misunderstanding and costly only). For a Dynamometer Application (Fill in
errors. To correctly order a Positorq Absorber Items 1 thru 12).

Example for Tension Application: TB-20-14-1-H-B-1-9

Ordering System Chartl} Example for Dynamometer Application: TB-20-14-1-H-B-1-9 / 2-C-1-S

| | | | | | | | | |
T B - - - - - - - - -
|1 2 s A I N [ e | 10 Ju |2 |3
L
SIZE (1).(2) — COOLING (9)

ﬂ M 8 | 2 BE = Basic (Radiant)
m =05 E =83 = Basic (High Oil Level, Low
n =10 E =84 Slip Speed, Slotted Plates)

ST S | 5 BES = Fan Cooled (Mounted on Shat)

=14 En =86 n = Fan Cooled, Electric (High Oil Level)
n =20 n =87 n = Forced Lube (Oil to Air)

NUMBER OF DISCS (3),(4) n = Forced Lube (Oil to Water)
TB-03to TB-20 TB-82to TB-86

g - j _ 12 SHAFT OPTIONS (5)
nﬂ =9 E =18 = Single Shaft
n =10 =24 = gg;ﬁ!e Ext.
-1+ I - >

E = 18 NOTE- See pages 9.7 and 9.8 for

— 91 corresponding dynamic brake
- torque.

Dynamometer Application Only|
LOAD CELL (10)

- = Load Cell.

1
: Load Cell with
digital readout.

SERVO VALVE (11)*

= Servo Valve.

= Servo Valve with control,

MOUNTING POSITION (6) manual pot. adjustment.
= Vertical, Shaft Down. DISCHARGE POSITION (8= | SOLENOID VALVE (12)*
(WM = Vertical, Shaft Up. (Viewing Output Shaft)

= 115 VAC with regulator.
= 24 VDC with regulator.

SPEED PICK-UP (13)*

(B = Wall on left viewing shaft. = R.H. Side.
= Wall on right viewing shaft. = LH. Side.

= Bottom.

I
I
1
1
1
I
I
I
I
I
I
I
I
I
I
1
1
1
I
I
I
I
I
I
I
. | @M = Servo Valve with control,
= Horizontal. ! PID control.
1
I
I
I
I
I
I
I
I
I
I
1
1
I
I
I
I
I
I
I
I
I

MOUNTING TYPE (7) ———— = Magnetic Pick-Up.
= Standard, Foot Mounted. = Magnetic Pick-Up with digital
speed readout.
ﬂ = Pillow Block Mounting without base.* L
E = Pillow Block Mounting with base.* *- NOTE: (For Dynamometer Application Only) If Any Options (10) through (13)

are not required then place a “N” (which stands for NONE) in each appropriate

* Includes torque arm. block of the Ordering System Chart for that particular option.

©
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Force Control Industries, Inc.

E. Positorqg Foot Mounted Absorber Clutch

(Sizes TC-02 to TC-30)

The Positorq Absorber Clutch is
designed for applications requiring high
torque, low speed endurance testing.
Fluid is pumped from the sump, through
the clutch input shaft and returned to the
sump under low pressure to cool and
lubricate the clutch stack. A positive dis-
placement pump is used to reduce the
possibility of starving the clutch stack, a

FOOT MOUNTED
ABSORBER CLUTCH

flow switch is provided for shutting down
the system in case of a failure, and effi-
cient heat exchangers are used to
remove the heat from the cooling fluid
that was absorbed from the clutch.

There are nine available sizes with a

dynamic continuous slipping torque
range of 30 Lb. Ft. to 2792 Lb. Ft.

TYPICAL FORCED LUBE COOLING UNITS
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Positorq Absorber Brakes

Positorq Absorber Clutch Specifications
Sizes TC-02 to TC-30 Foot Mounted

Dynamic Clutch Torque (Lb. Ft)) Max Thermal Horsepower Piston Inertia
Posi No. S N M !
os_ltorq of Maximum Maximum * tatic ax. Force Chamber | Cyclic
Size Discs | Continuous | Momentary Torque RPM Basic e Volume Part52
Slip @ PSIG| Slip @ PsiG | @ PSIG (Cu.in) | (Lb. Ft?)
02 4 27 @38 40 @ 58 53 @ 77 3600 CF 11 1 .02
25 4 50 @28 75 @ 42 100 @ 57 3600 CF 34 5 12
03 6 86 @ 25 130 @ 38 173 @ 51 3600 CF 46 7.6 .05
05 10 144 @ 25 216 @ 38 288 @ 51 3600 CF 46 8 .07
10 8 319 @ 24 479 @ 36 638 @ 48 3600 CF 92 12 .29
11 10 680 @ 38 1,021 @ 57 |1,361 @ 76| 1800 CF 118 12 .56
14 13 885 @ 38 1,327 @ 57 [1,770 @ 76| 1800 CF 118 12 .62
20 8 822 @ 27 1,232 @ 40 |1,643 @ 53| 1800 CF 176 23 1.59
30 14 2,792 @ 21 | 4,188 @ 32 | 5,583 @42 1800 CF 136 97 12.96

* - Less than 60 seconds, less than 60% duty.

CF - Consult Factory

An Innovative Answer for the Dynamometer Application

Force Control has brought a low cost alternative for your dynamometer applications. We have
eliminated the need for large pillow blocks and mounting hardware by attaching the torque arm

directly to the Positorg Clutch input Shaft. See the illustrations below.

Gearbox or Hydraulic Motor Testing

Old Design with (2) large pillow block bear-
ings with the torque arm attached to the

Positorq housing.
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New Design with the torque arm attached
to the Positorg Clutch input shaft.
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F. Forced Lube Cooling Unit

In most cases the Positorq Absorber Brakes require a Forced Lubrication System. The
Forced Lube Cooling Unit is basically a steel reservoir with a pump, motor and heat
exchanger to pump cooling fluid from the reservoir through the heat exchanger, to the brake
and back. The cooling fluid is specially designed transmission fluid used for cooling and lubri-
cation. This system is different than many hydraulic systems in that it has very high flow capac-

A free-standing Forced Lube Cooling  jty (GPM) with low system pressure. (See next page for specific Forced Lube Cooling
Unit for sizes TB-03 to TB-20 Positorq.
Systems.)

The standard Forced Lube Cooling Unit is designed for years of trouble free service,
safety and also includes protection for the cooling unit as well as the Positorq Brake.
There are many variations, depending on system requirements, all systems will gener-
ally include the following:

1. Main Fluid Pump - A rotary screw type pump with over 25 GPM. Sometimes a small gear
type pump can be used on smaller systems unless gear noise is a problem.

2. Heat Exchanger - Oil-to-Water or Oil-to-Air. The oil-to water type of heat exchanger will
require a water modulating valve.

. Filter - Installed in Coolant to Brake line. Canister screw type with replaceable filter element.
Used on systems with less than 60 GPM flow capacity.

A free-standing Forced Lube Cooling 3
Unit for sizes TB-82 to TB-86 Positorq.

4. Pressure Switch - This Pressure Switch is wired into the system to stop the prime mover
in case of loss of fluid pressure.

5. Over Temperature Switch - This is wired into an alarm system to warn of an over temper- m

ature condition.

6. Kidney Filtration System - For larger systems, a kidney filtration system is used that
_ _ includes another small pump and motor to re-circulate the fluid through a filter. A vacuum
A Positorg Tension Brake mounted on a .. . . . . . . . .
structural type Forced Lube Cooling gauge is included to identify a dirty filter. When using the kidney filtration system a ball valve
Unit. arrangement is used to allow use of the filter system to pump old fluid out of the reservoir
and new fluid in. Fluid coming in is pumped through a filter before going into the reservoir.
This Kidney Filter System is shown and described on page 9.16.

7. Reservoir - A reservoir is sized to hold all the fluid and contains special baffles to cause
sediment to drop out and for any aeration to settle down.

Sizing and selection of the Forced Lube Cooling Units is based on many factors which
A size 20 Posidyne Clutch/Brake canr_lot all be d.escrlbed in this catalog. The C(_)(_)Ilng system is designed to Wo_rk with a
Centifuge Drive mountedonastucur- — particular Positorq brake under certain conditions and therefore has to be sized and
al type Force Lube Cooling Unit selected by Force Control with the brake.

A Dual Pump Forced Lube Cooling
System all mounted on a common tank
for maximum cooling efficiency and oil
delivery.

9.15
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Forced Lube Cooling System Forced Lube Cooling System
(Without Kidney Filtration) (With Kidney Filtration)

Dual-Pump Forced Lube Cooling System
(Without Kidney Filtration)

NOTE: Kidney Filtration can also be included on this Dual-Pump Forced Lube Cooling System.

9.16
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Force Control Industries, Inc.

Section 10 Pneumatic Control Valves

Force Control’s family of Oil Shear Clutch and Brake Products is most often actuated by a
Pneumatic Control Valve. Torque control of the units is accomplished by adjusting the actua-
tion pressure. To aid the designer in the selection specification of the correct control circuit the
charts below have been provided. During the selection process of the Posidyne or Posistop
a particular logic type was decided upon. Based on the logic type of your unit find the correct
control valve model number indicated in the appropriate chart.

Posidyne Clutch/Brake

Valve Model Number

Logic Standard Posidyne Clutch/Brake X Class Posidyne
Sizes 02 to 10 Size 11 Sizes 20 & 30 Clutch/Brake

S 2PC-3/8 or 2PI-3/8 2PI-5/8 2PI-3/4 N/A

SA 2PC-3/8 or 2PI-3/8 2PI-5/8 2PI-3/4 N/A

A 1PC-3/8 or 2PI-3/8* 2PI|-5/8* 2PI-3/4* 1PI-1/8 or 2PI-1/8*

B 1PC-3/8 or 2PI-3/8* 2P|-5/8* 2PI-3/4* N/A

C 1PC-3/8 or 2PI-3/8* 2PI|-5/8* 2PI-3/4* 1PI-1/8 or 2PI-1/8*
SCP 2PC-SC-3/8 2PC-SC-5/8 2PC-SC-3/4 N/A

P 2PC-3/8 or 2PI-3/8 2PI-5/8 2PI-3/4 2PI-1/8

N/A - Not Available

Posistop Motor Brake

Logic Valve Model No.
9 MB Series Brake | XB Class Brake
S 1PI-Br-3/8 1PI-Br-1/8
A or or
B 1PC-3/8 1PI-1/8

* - When using a Model 2P| Control Valve

for A, B or C Logic Single Clutch Unit,
the brake port is not used and must be

plugged.

1PC-3/8

See Optional Manifold
Mounting on page 10.3.

Two position, four way, five
ported, single solenoid,
spring return, with single

pressure sandwich regulator

sub-base mounted, 3/8” NPT.

2PC-3/8

See Optional Manifold
Mounting on page 10.3.

Two position, four way, five
ported, single solenoid,
spring return, with dual pres-
sure sandwich regulator sub-
base mounted, 3/8" NPT.

2PC-SC-3/8
2PC-SC-5/8

2PC-SC-3/4
(Single Clutch)

See Optional Manifold
Mounting on page 10.3.

Three position, four way, five
ported, center position to
exhaust, dual solenoid, spring
centered, with dual pressure
sandwich regulator sub-base
mounted, 3/8” NPT, 5/8” NPT
and 3/4” NPT.

10.1
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2P1-1/8 Two position, four way, five
; ported, single solenoid,
I\Ajggggelg spring return, 1/8” NPT.
and This pneumatic valve set-up
Remote requires the use of external
Mounted pressure regulators. (The

Pressure Regulators must be
sized to furnish the required

P” Logic Only torque.)

2PI1-1/8 Two position, four way, five

Manifold ported, single solenoid,

Mounted spring return with brake ports
plugged, 1/8" NPT.

“A” and “C” This pneumatic valve set-up

Logic Only requires the use of external

pressure regulators. (The
Pressure Regulators must be
sized to furnish the required
torque.)

Brake Ports
Plugged

Two position, two way, three port-
1PI-1/8 ed, single solenoid, spring return,

10 Remote 1/8" NPT.
Mounted This pneumatic valve set-up

requires the use of external pres-
sure regulators. (The Pressure

“A”and “C” Regulators must be sized to fur-
Logic Only nish the required torque.)
2P1-3/8 Two position, four way, five
(2 Pr. Inlet-3/8) ported, single solenoid,
spring return, 3/8", 5/8" &
2P1-5/8 3/4” NPT.
(2 Pr. Inlet-5/8) This pneumatic valve set-up
requires the use of external
2P1-3/4 pressure regulators. (The
(2 Pr. Inlet-3/4) Pressure Regulators must be
sized to furnish the required
See Optional Manifold torque.)

Mounting on page 10.3. For high cycle applications

when a CLPC (Closed Loop
The 2PI-3/8 Control Valve is used on Sizes 02 to Position Control) is used an

10 Posidyne Clutch/Brake Units. The Size 11 accumulator is recommended

POS{dyne uses a 2PI-5/8 and a Size 20 & 30 to be installed in the inlet

Posidyne uses a 2PI-3/4 Control Valve. .

NOTE: The 2PI-5/8 and 2PI1-3/4 C | Val pressure line. (The accumula-
E: The 2PI-5/8 and 2P1-3/4 Control Valves are tor must be sized to be 10 x

furnished with a DIN Connector and 6 Ft. long th . red

electrical cable. e air required per engage-

ment.)

10.2
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1PI-Br-1/8 1PI-Br-3/8 Motor Brake Application

Two position, Two Way, Three Ported,
Single Solenoid, Spring Return, Internal
Pilot Operated, Normally Closed, 1/8” or
3/8” NPT Pneumatic Control Valve.

Valve Specifications:
Ambient Temp. 0° F. to 120° F.

Electrical.......... 120 VAC
60 Hz
Inrush - 14.7 Volt/Amp

Control Valve Logic (:12 Amps)
Seal - 10.4 Volt/Amps
RUN STOP (.09 Amps)
- Coll e General Purpose Class A
Solenoid ON OFF Continuous Duty.
Function |Energized |De-Energized
Pr. Range......... 150 PSI Max.

Optional Manifold Mounted Control Valve

1PI-1/8, 1PI1-3/8, 2PI1-1/8, 2PC-3/8, 2PI-1/8, 2PI-3/8,
2PI1-5/8, 2PI-3/4 and 2PI-2-3/8 Control Valves

These pneumatic control valves can also be furnished with porting
for Manifold Mounting. This allows the control valve to be directly
mounted to the drive unit which gives you a compact and efficient
drive unit with improved response time.

When ordering a Manifold Mounted Control Valve, just use the
Ordering System Chart and specify “Manifold Mounted” in the

; The example shown is a Posidyne X The example shown is a 03 Posidyne
appropriate block. Class Clutch/Brake Unit with a 2PI-1/8 Clutch/Brake Unit with a 2-PC-3/8 Manifold
Manifold Mounted Control Valve. Mounted Control Valve.

The use of Quick Exhaust Valves installed
directly at the actuation port of the clutch or
brake improves response time, repeatabil-

Qu | Ck Exhau St ity and final positioning accuracy for most
applications. It is recommended that when
Valve (Q E'3/ 8) the control valve is located 10 Ft. or more

away from the drive unit this Quick
Exhaust Valve is used in each pressure
line. This valve is available as part number
QE-3/8.

10.3
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Pneumatic Control Valves

Installation and Design Suggestions

Mounting Locations

The internal piston volumes of Force Control Clutch/Brake and Brake
Products are quite low. The control valves should be located as close as
possible to the unit, as this directly affects the response time and consis-
tency. Many of the products have manifold mounted valves available,
which is the best arrangement because it eliminates the plumbing
between the valve and the Force Control unit.

Air Line Sizes and Fittings

The optimum air line size is 3/8” for sizes 01 through 11 Posidyne
clutch/brakes and 056 through 280 Posistop brakes. The size 20
Posidyne clutch/brake and size 320 Posistop brake should have 1/2" air
lines. The fewest number of fittings should be used and all fittings should
be maximum flow type. A tee and pressure gauge located near the actu-
ation port is often helpful for troubleshooting.

Accumulators

In High Cycle Applications,for the best response and consistency, accu-
mulators should be used for the clutch and one for the brake on Posidyne
clutch/brakes. This will maintain a constant pressure to the unit.
Regulators should be located on the inlet to the accumulators.

Air Line Connections and Air Supply

Both top and bottom porting is supplied in many of the models. Whenever
possible, bottom porting is recommended to purge any contamination from
the piston chamber.

The air supply should be dry and free of all contamination. The cleaner the
air is the longer the control valves and drive unit will last. Lubricated air will
make the control valves last longer but... too much oil will fill up the piston
chamber with oil and cause sluggish action of the piston.

High Speed - High Accuracy Applications

For High Speed and High Accuracy Applications the system should be
equipped with a consistent air supply, accumulators of the proper size
Electronic Controls

Many of the positioning problems associated with the clutch/brake can be
traced to the control system. PLC controls often include scan time delays
depending on the speed of the control and number of lines of code used.
High-speed cards may be required. The type of limit switches can also
cause position error.

Force Control has developed the CLPC Closed Loop Positioning
Control which eliminates scan time problems. The CLPC will correct
positioning errors and compensate for cold start to hot run shifts, as well
as adjustment for changing speeds, loads and other variables .

NOTES: All valves Cv = 1.0 Min.; All solenoids are std. Inrush Current (amps) A1 TiMe t0 de-eNergize (SEC.) ....vuwwmmemrmreerreeessssssseseseenes 016
120 VAC continuous duty rated for 60 Hz operation. Holding Current (amps) 08 DC and hazardous location solenoids are available.
Time to Energize (sec.) 011 Consult factory.

How to order your Pneumatic Control Valve...

Ordering System Chart

Example: V-2-PC-A-1A-M-4BH-G

|
\ |1 | 2 | 3 | 4 s | e | 7 | 8
Valve | |
Number of Pressures (1) Port Size (3) Mounting (6)——

= 1/8" NPT
IE) = 38 NPT
= 5/8" NPT
n = 3/4" NPT

= Sandwich Regulators (Single Clutch)

48N = 1 Pressure
(Single Clutch or Brake)
AN = 2 Pressure
(Single Clutch & Brake)

Valve Type (2)

PC
PC-SC

= Sandwich Regulators (Single Clutch SCP Logic Only)
= No Regulators, Single Valve

= No Regulators, Dual Valves

Pl1-2V

=X =3 = No Regulators (Motor Brake Only)

= Shipped Loose. (Mounted
and Plumbed by Customer)
\Y/B = Manifold Mounted on
Posidyne.
m = Pre-Plumbed and Brkt. Mntd.
(Right Side Viewing Output Shaft)
SIS = Pre-Plumbed and Brkt. Mntd.
(Left Side Viewing Output Shaft)

Wire Connector (7)

= 3 Pin BH Mini-Change Connector.
= 4 Pin BH Mini-Change Connector.
= 5 Pin BH Mini-Change Connector.

DIN Connector (#11 & #20 Posidyne
Only) (Includes 6 Ft. Long Cable.)

Mil Specifications

\oltage (4,5) -
= 115VAC - Mone
- 220vAC  Gauges (8)
= 460 VAC = Glycerin Type
1 =12VDC DN = Dry Type
10.4 E = 24VDC NN = None
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=ei(elglMl Electronic Position Controls & Encoders
CLPC"™ Closed Loop Position Controls

The CLPC Closed Loop Position Control is used to improve positioning accuracy on
Posidyne Clutch/Brakes and Posistop Motor Brakes beyond what can be achieved with just
a limit switch, or a PLC control system. The CLPC is a closed loop positioning control, which
looks at the stopping position and continually makes adjustments if any “Stopped Position”
errors begin to occur. This is particularly important during a cold start to hot run, and if
changes that occur on the line such as changes in load, speed or temperature.

FEATURES:

Closed Loop, error compensating - Corrects
the stopping position on each index for precise
accuracy.

Self compensating - Control compensates for
changes in speed, dynamic load, air pressure,
friction in bearings, slides, etc.

Simple, straight forward - Minimal program-
ming, no complex velocity profiles to develop.

In Position - Output indicates drive has reached
position.

Optional MIP/PLS - Multiple Indexing Parameter
groups. Select between 16 different index dis-
tances that are user programmed.
Programmable Limit Switch is capable of 4
Programmable Outputs based on position.

Typical System Diagram (CLPC-LC, Posidyne Clutch/Brake with Optical Encoder)

Complete Package - No need for external
power supplies or accessories.

Watchdog timer - Control will stop index if not
made within the set time frame adjustable from
100 milliseconds to 1 minute.

Stall detection - Control will stop the drive when
it senses the system comes to an unexpected
stop, preventing damage to the clutch, or other
components in the

system.

Easy installation and operation - Simple
menu to set-up, with on the fly electronic fine tun-
ing of the start/stop position.

Ultra-Quick - Interrupt driven microcontroller, no
scan time problems.

111
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CLPC™ Control Model LC

The CLPC Control Model LC

The basic CLPC Control Model LC is designed to operate a standard Posidyne
Clutch/Brake in an indexing application. The CLPC-LC is programmed for the desired
index distance (encoder counts). The CLPC-LC will energize the clutch valve until the
trigger point, de-energize the valve and stop in position. The trigger point is self com-
pensating to actuate the brake at the proper time to consistently stop in position and
will float as conditions change. The CLPC Control Model LC is a single direction sin-

gle clutch drive control.
A. CLPC Control Model LC
The CLPC Control Model LC has numerous features such as:

Universal Supply Input - 85-264 VAC, 47-63 Hz.
Interface - All functions adjustable with a simple menu through a display panel.

Program Lockout - via external cold contact.

Eleven Internally Tested Functions - Error Codes with descriptions displayed
to identify Faults.

Compact Design - Door Mount or Panel Mount.

Always Ready - No calibration required.

Stall Detection - Detects a jam (no rotation of the encoder) before reaching the
desired stop position and disengages the clutch.

B Watch Dog Timer - Adjustable (100 milliseconds to 1 minute) timer which will
disengage the clutch if timed out before reaching the desired stop position. Used
to protect against jams which may stop or slow down the drive.

Encoder Resolution Settings - X1, X2 and X4.

Manual Adjustment - Allows a positive or negative adjustment from the home
sensor position. Used to align the machine position with the home sensor

B Emergency/Fault Stop - Abort Input allows the control to react to an external
11 request to stop the index or prevent any further indexes from occurring.
B In Position Output - An output to indicate when the drive has reached position.

A plus or minus count can be set as an allowable in position window.

B Optional (MIP/PLS) - Multiple Indexing Parameter groups - Capable of storing
up to 16 different groups (Index Distances). Programmable Limit Switch -
Capable of 4 Programmable Outputs based on position.

Electrical Enclosure Dimensions (Inches)

Dimensions are subject to change without
notice. Certified Installation Drawings are
available upon request.

11.2
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Typical Applications

Assembly Line Part Conveyor (CLPC-LC Control) Part Cut-Off - CLPC-LC (CTL) Cut-To-Length Control
Case Packer (CLPC-LC Control) Ferris Wheel Turn Over (CLPC-LC Control)
11
Press Feeder - CLPC-LC (FTL) Feed-To-Length Wire Feed Application (CLPC-LC Control) 11
11.3
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11.4

General Specifications

Electronic Position Controls & Encoders

CLPC" Control Model LC

Electrical

Input Power

85-264 VAC, 47-63 Hz., Single phase, 100 watts max.,
Fused @ 4 amps.

Encoder Input

Six Signals: A, A', B, B’, Z and Z’; 7.2 kHz max.; 0-.3 VDC (Low), 2-12 VDC (High)

Auxiliary Supply

12 VDC, 1 amp, Current limited, Short circuit protected.Used for Encoder and
Home Switch.

Solid State Inputs

Three: 120 VAC and 24 VDC standard, Fused @ 1/16 amps,
- Start Cycle, Fault Reset and Abort Cycle.

Program Interlock
Input

External cold contact switch required’

Solid State Outputs

Two: 115 VAC standard (7 to 60 VDC available), Fused @ 3 amps, N.O.
- Fault and In Position,

Clutch/Brake

One: 24 VDC, 1 amp max., Fused @ 3 amps.

Output

Displays 16 characters by 2 lines, .22" character height, Backlit

LE[-) Status Five: Channel A, Channel B, Z Channel, Clutch On, Fault.

Indicators ' ' ' '

Diagnostics Eleven: Internally tested functions. Error codes and description displayed to

identify faults.

Mechanical

Enclosure Aluminum/Stainless, Black anodized, NEMA 1, IP20 Enclosure.
NEMA 4, IP66 when door mounted with gasket

Weight 3.5 Lbs.

Dimensions 6" x 6" Face x 5-3/4" Deep

Environmental

Operating Temp.

32° - 140° F (0 - 60° C)

Storage Temp.

0° - 186° F (-18° - 85° C)

Ambient Humidity

90% non-condensing max.

Vibration

2.5¢'s, 30 to 200 Hz.

Programmability

Interface:

Watch Dog Timer

All functions adjustable through display panel push buttons.
Some of these Functions include:

Off, 100 ms to 1 min. in 16 increments.

Push Buttons

Five: Program, Menu Back, Menu Forward (Fault Reset), Increment
and Decrement.

Optional (MIP/PLS)

Multiple Indexing Parameter Groups - Capable of storing up to 16
different groups. Programmable Limit Switch - Capable of 4
Programmable Outputs based on position.
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How to order your CLPC “ Model LC Control

Ordering System Char

[ [ [ [ [ [ [ [ [
CI—PC|a1 b4|1 | 2 | 3 | 4 | 5 | 6 | 7 | 8
Model (a, b) —
= Model LC
Overlay (1)
E = Standard (Force Blue)
- = Other (Consult Factory)
Chassis Options (2y——
Input Power (5) Options (8)
= Door Mount
ﬂ = Panel Mounted =115VAC to = None
230 VAC = 115 VAC (PLS)
= 24 VDC (PLS)
= 115 VAC (MIP)
In Position Output (3) ——— = 24 VDC (MIP) 11
- None Unused (6) — | = 115 VAC (PLS) + 115 VAC (MIP)
. 115 vAC ) Il = 22 voc (PLs) + 115 vAC (MIP)
A = None = 115 VAC (PLS) + 24 VDC (MIP)
m =24VDC Bl = 24 voc (L) + 115 vAC (ViIP)
=240 VAC PLS = Programmable Limit Switch
MIP = Multiple Index Parameters
Unused (7)
Fault Output (4) = None
= None
= 115 VAC
m = 24 VDC
= 240 VAC

115

Distributed by Gross Automation | +1 (262) 252-1600 | sales@grossautomation.com



Force Control Industries, Inc.

FEATURES:

Low inertia pulse disc - Reduces cyclic
load.

Precision counting - Eliminates errors
due to metallic build up in the encoder
housing.

Differential line driver - Reduces any
chance of error to the control due to
long encoder line runs, or electrical
noise from other operating machinery.

Heavy-duty circuit board - Made for use
in dirty industrial applications.

Sturdy aluminum housing - Made to fit
on the various sizes of Posidyne
clutch/brakes provides sealed protec-
tion for the encoder disc and electron-
ic circuits.

4 pair shielded cable with connector -
Furnished with the encoder.

Electronic Position Controls & Encoders

Incremental Optical Encoders

The Optical Encoder provides the pulse counting system for the
CLPC Closed Loop Position Control using a disc with precision
holes and photo interrupters placed in the correct position. By
sending a pulse when the interrupter sees the edge of a hole, an
accurate count is made. Using two interrupters improves the res-
olution and the direction of rotation is also known. A third inter-
rupter in used to establish a home position. The home position is
used as a starting point for the count, which eliminates any pos-
sibility of any accumulated error.

The (2) basic types of Optical Encoders are:

1.Posidyne Mounted Encoders are directly mounted to the out-
put housing and output shaft of the Posidyne Clutch/Brake Unit.
They are available for all sizes of Single Clutch and Dual Clutch
Posidyne Units. (See each specific section for dimensions and see
this section for all specifications, additional information and ordering
information.)

2.Double C-Face Encoders could also be mounted on the output
end of the Posidyne Unit or Motor and then be C-Face mounted to
a gear reducer or mounted on the back end of a Brake Motor
between the motor and the brake. These C-Face Encoders come
with a 4-1/2” AK register. They can accept a 5/8” Dia. and 7/8” Dia.
Shaft. (See this section for additional information and ordering infor-
mation.)

Double C-Face Encoder

Posidyne Mounted Encoder

11.6

This type of Encoder can be used
in any applications where NEMA

Typical Application

standard C-Face Motors and
Gear Reducers are used.

The above application shows a
double C-Face Encoder sand-
wiched in between a 15
Posidyne Clutch/Brake and a
Eurodrive Reducer which is oper-
ating a swing plate to divert shin-
gle direction.
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Optical Encoder Specifications...

Electrical Specifications (All Optical Encoders)

Input
\oltage 5to 15 VDC.
Current 100 mA max. (with No Line Loading).
Ripple 2% peak to peak @ 5 VDC input.
Regulation + 5% for 5 VDC power supply.
Output
Type Quadrature (A & B) with zero ref. (Z) plus 1 spare channel.

All with differential line driven square wave outputs.

PPR Posidyne C-Face Encoder - 60 count for sizes 1.5 to 10 Posidyne
90 count for sizes 11, 14 and 20 Posidyne

Current Sinking, 250 mA open drain (Collector).
Sourcing, 250 mA open source (Emitter)
No pull ups or downs.

Circuit TC1 428 Dual High Speed Mosfet Driver.
Latchup Protection: Will withstand 500 mA reverse output current.
ESD Protection to 2000 volts.
High Output Peak Voltage: 1.2A peak.

High Capacitance Load: 1000pF in 38nS. Output voltage
swing to within 25mV to ground or the control voltage.

Low Output Impedance: 8 ohms.
Freq. Response 250K CPS.

Symmetry 180 electrical degrees +18°.

Quad. Phasing 90 electrical degrees * 36°.
Rise Time Less than 1 microsecond.

Accuracy Within = 0.1° from one pulse to next pulse, or 60 arc min.

Elect. Conn. 10 pin Phoenix 1827787

Environmental Specifications (Al Optical Encoders)

Operating Temp. 0°to 70° C.

Storage Temp. -25° to 85° C.

Humidity 95% RH Non-Condensing.
Vibration 10 G's @ 50 t0 500 CPS.

Shock 50 G’'s @ 10 mS duration.

Mechanical Specifications Mechanical Specifications
(Posidyne Mounted) (Double C-Face Mounted)
Max. Operating Speed = 3600 rpm Max. Operating Speed = 3600 rpm
Inertia = .00916 Lb. Ft.? Inertia = .00916 Lb. Ft.2

NEMA Rating = 12 NEMA Rating =12
Register = 4-1/2"AK or 8-1/2" AK

11.7
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How to order your Encoder...

Ordering System Number| Example: E-PM-T-60-E
E I I I

i 2 |3 |4 5 e

ENCODER

Encoder Type (1,2)

E = Posidyne Mounted (Std.)
= Double C-Face, 4-1/2" AK*

* C-Face Encoders can be Posidyne Mntd.

Mounting Position (3) Shaft Size (6)

= 5/8" Dia.¥ Posidyne Mounted
T L N idyne Mounted
- E E - - S, Shaft Size (6) Availability
Does = 7/8" Dia.
Not i Shaft Posidyne Size
= 1-1/8" Dia. .
Apply m Size | 15|02 |25[ 03| 05|10 |11 |14[20
Top  Right Bottom  Left = 1-3/8" Dia 58 | X | — |- Bl el B
Mounting Position only applies when = 1-5/8" Dia. 718 X || - o Bt el
Encoder is Posidyne Mounted. . 118 [ X | X | | = | = | = ||
= 1-3/4” Dia.
138 | = | — | X[ X —-T-=1]-]-1]-
= 2-3/8" Dia. e | [~ [ X [ = —]—
Resolution (4,5) = 2-3/4” Dia. 13 |~ [~ —=]—-—- [ X[~
nn = 60 PPR (Pulses per Revolution) * Available Shaft Sizes for Double 2:308 | o | o | | e | | XX
(5/8" to 1-3/4" Shaft Diameter) C-Face Encoders. 284 = | X

11 n =90 PPR (Pulses per Revolution)

(2-3/8” to 2-3/4” Shaft Diameter)
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Section 12 PosiDrive Servo Systems

A Revolutionary Approach To Complex Servo Systems.

Servos made simple...

So simple that laptop computers are not required to make an adjustment to your motion profile. You no
longer need to learn the complex, proprietary servo programming language.

An Industrial grade Touch Screen Interface (TSI) is preprogrammed and included with every PosiDrive servo
system. Setup, motion control, and troubleshooting is greatly simplified. The TSI will record fault history,
monitor motor performance, and display temperatures. It also lets you make any change to your motion pro-
file. Even motor tuning is painless. Change your index speed, and adjust your accel/decel, all at the touch
of a screen.

With the Force Control PosiDrive Servo System Solutions, you get a system that is complete, without hidden cost.

Don’t be misled by others that will sell only individual components, and leave you to put together the pieces and struggle to get the
system up and running.

With the PosiDrive Servo Systems, you get a package that is plug and play, ready to run out of the box, and is friendly to all users,
not just servo factory-direct field service techs. With the optional 8.4” color TFT (Thin Film Transistor) Touch Screen Interface, you can
run Multi-Axis Applications with just one display.

Take advantage of our application-engineering department. For decades, Force Control has been a leader in providing solutions for
difficult indexing applications. Our engineers will meticulously review your specific application and properly select components that
will perform up to you're expectations. Our Goal is to provide you with a trouble free system with years of up-time performance. Our
packages are pre-engineered and leave our plant ready to install with minimum start-up time. Also available from Force Control is our
PosiDrive support team. We have experienced Programming Engineers and Controls Engineers that can be dispatched to your loca-
tion for additional support.

PosiDrive Servo System Features and Benefits

Multi-Axis TSI Single-Axis TSI PosiDrive Servo Motors | PosiDrive Amplifier
TFT (Thin Film Transistor) | (Touch Screen Interface) | ¢ Rugged industrial motors. ¢ 208-480 Volt AC three
# Servos made simple. # Servos made simple. 4 Fractional through 20 HP phase power.
@ User friendly. @ User friendly. (15kw). @ Integrated power supply.
# Can run Multi-Axis # Standard single axis # Brushless design. ¢ 3 to 70 amps, 200% peak.
Applications (Max. of 8) applications ¢ Efficient, low inertia. & All digital design.
with one display. preprogrammed. 4 Neodymium iron boron _ & Rugged metal design, ESD.
@ Painful proprietary software @ Painful proprietary software magnets used for superior. & Protection on short circuit
running on a PC/notebook running on a PC/notebook performance and low cogging. | =~ | o0l o voltage, over ’
is not necessary. iS not necessary. @ High frequency response. current, over temperature
4 Monitor key functions, fault 4 Monitor key functions, fault ¢ Motor feedback is resolver & Built-in line filter.
history. history. based for added ruggedness. |4 UL and CE.
# Local control of servo motor. | 4 Local control of servo motor. | ¢ Encapsulated windings for
4 Motor tuning. 4 Motor tuning. superior heat dissipation.
@ Modify motion profile. @ Modify motion profile. @ Heavy duty cable connectors,
@ Password protected. @ Password protected. rotatable, and water tight.
@ 38.4” Color Display @ 38.4” Color Display
@ Ethernet Ready
@ Reliable Linux Operating
System
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Force Control Industries, Inc. PosiDrive Servo Systems

PosiDrive Application

APPLICATION: Auto Catcher & Stacker (PosiDrive)
INDUSTRY: Asphalt Roofing Shingle Plants

PRODUCT: PosiDrive Servo System with UniMount
Gearbox

WHERE THEY ARE USED: Shingles are manufactured
by spreading colored granular material on one side of a
wide web of paper or fiberglass saturated with hot
asphalt. After the asphalt has cooled, the web is slit into
three or four strips. Each strip is then notched and cut
to length forming a finished shingle. Shingles are fed
into a speed up conveyor to establish spacing between the ends of each shingle. Shingle
Catchers, (also called Auto Catchers or Shingle Stackers), are used to catch and stack finished
shingles into bundle size groups prepared for wrapping.

HOW THEY WORK: Shingle Catchers have two parallel shafts with blades located at 90 degrees
along each shaft called “Star Wheels”. The inside blades of the star wheels are positioned to form
a shelf for the finished shingles fed by a high-speed conveyor. When a pre-determined number of
singles, usually ranging from three to seven, are caught on the inside horizontal blades, the star
wheels are indexed 90 degrees allowing the group of shingles to drop into a collection chamber
below. Precise, rapid indexing between the continuously fed shingles is required to prevent jams.
The Star Wheels require precise accuracy to ensure the blade position is maintained. This is easily
achieved using the UniMount Gearbox and the PosiDrive Servo System. After a full bundle is
caught, the collection chamber is opened and the full bundle is dropped onto a conveyor, which
takes the shingles to be wrapped.

PROBLEMS SOLVED: The PosiDrive Servo System provides more consistent performance to
minimize shingle jams and maximize machine output. There are very few mechanical components
so there is little maintenance required.

IMPORTANT FEATURES:

¢ PosiDrive Servo Motor with low inertia and high torque provides maximum performance for this
demanding application.

4 PosiDrive Servo Control is prepackaged and pre- programmed for the customer. The control
panel may have two or more PosiDrive Servo Amplifiers for multiple diverters, catchers, flippers, or
stackers for a customized solution to the plant. Final system startup variables are input through the
TSI (Touch Screen Interface). There is no complex programming language to learn.

4 The TSI can be mounted in its own small enclosure near the catcher with the main amplifier
control panel being remote on multi-axis systems. This saves space in the critical area near the
catcher while providing operators the flexibility of having the TSI nearby for system operation and
monitoring. The TSI can communicate with multiple (8) PosiDrive Servo Drives on multi-axis sys-
tems.
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Section 13

Posidyne Multi-Speed Drive (MSDr)
provides a broad range of speed ratios to select
from. They usually operate in the same direction
of rotation. The MH Model has an internal brake
and a secondary motor connected through a
worm gear set for slow speed output. Selecting

Additional Oil Shear Products

engagement of the proper clutch will determine high
or slow speed and the brake can be used to stop the drive between speed
changes. Reversing the motors will determine the direction of rotation of
the output shaft. The Multi-Speed Drive is a Posidyne with a second
clutch connected to a second drive input which is normally a reduction
drive using a worm shaft and gear. This adaptable design can be used as
a main drive for inching or positioning, mid-stroke slow down for soft touch,
slow speed reversing to back out, etc. The exclusive Posidyne oil shear
technology with fluid recirculation is used in all multi-speed designs. The
sealed cast iron housing provides heat dissipation for high cycle loads and
protects the multiple disc clutch and brake stacks from contamination in

hostile environments.

Posidyne Multi-
Speed Mechanical
Feed Drive
These Posidyne Multi-
Speed Drive Units were
originally developed to
provide a high speed and
inching speed in a single
drive package for opera-
tion of lift or transfer drives in the automotive fab-
rication and assembly plants. Mounting kits have
now been developed to adapt to ball screw slide
units produced by a variety of machine tool man-
ufacturers. The Posidyne low inertia, multiple
disc and oil shear units can provide traverse rates
up to 600 in. per min., feed rates ranging from 1 to
200 in. per min. and thrust ratings up to 17,000 Ibs.
operating a 1/2” lead ball screw. The same basic
unit may be used with various adapters to retrofit
many different makes of slides providing a com-
mon drive for all units in service.

Direct Replacement - Installation is a simple bolt-
on procedure. Slide bases do not require any mod-
ification.

Faster Acting and Improved Repeatability - Ol
shear clutch design disconnects traverse motor and
pulley inertia when shifting from traverse to feed
speed. Tooling can be positioned closer to the part.
Thrust Limiting - Oil shear clutches are designed
to limit torque smoothly and consistently at the end
of the feed stroke. External adjustment of thrust is
possible with a simple actuation pressure change.
Reduced Shock Loading - Oil shear clutch and
brake reactions induce less stress to the ball screw
than planetary drives with dry friction brakes.
Reduced Maintenance Costs - Long life, low cost
friction discs and drive plates take the wear and tear.
Expensive planetary gearing is eliminated.

Straight Forward Mechanical Units - Standard
motors and simple controls. Easy to troubleshoot
and repair.

Posidyne High Speed
Reversing Drive (HSRvD)

The High Speed Reversing Drive uses the
dual clutch concept to provide rapid reversing
without undo strain on the motor or drive sys-

tem.

In a reversing application the load must be
accelerated in the forward direction, stopped,
and then accelerated in the opposite direction
and then stopped again. This activity consumes large amounts of power and gener-
ates heat which must be absorbed. If the drive motor is reversed each cycle the major

inertia load is most often the motor rotor itself.

The Type Il High Speed Reversing Drive dual clutch Posidyne eliminates stopping,
starting and accelerating the motor. One motor rotating in a forward direction is con-
nected through the primary clutch and a second motor in a reverse direction is con-
nected through the secondary clutch. By actuation of the proper clutch and brake, the
reversing is handled within the Posidyne while the motors run continuously.

Contact Force Control Industries, Inc. for additional information concerning Available
Sizes, Operating Specifications, Dimensions, Usage and Ordering Information.

13.1

Distributed by Gross Automation | +1 (262) 252-1600 | sales@grossautomation.com



Force Control Industries, Inc. Additional Oil Shear Products

Posidyne Two Speed
Drive (TSDr)

The operation of the Two
Speed Drive Type Il and Type
Il centers around the bearing
mounted four lug shaft with
attached worm gear. The mul-
tiple disc stack carried by the
four lugs controls the interface between the high speed, low
speed, braking and torque limiting operations of the drive.

In high speed mode, the multiple disc spring-set stack is
released by pressurized air entering the main piston housing. This
disengages the main motor from the rest of the two speed drive per-
mitting the main motor to run at high speed.

Braking mode occurs as the high speed main motor is de-ener-
gized and the spring-set multiple disc stack is engaged by exhaust-
ing the air pressure. A spring-set brake, mounted on the input shaft
of the worm gear set prevents the four lug shaft from rotating.

Low speed mode is initiated by dis-engaging the spring-set brake
and energizing the feed motor. The worm gear set then rotates the
four lug shaft and engaged multiple disc stack to drive the main

motor and controlled load. The Force Control Two Speed Drive, Type Il and Type Il offers

a viable solution for the most demanding transfer and lift drive applica-

The multiple disc stack is enhanced by Force Control’s tions. Capabilities include low speed mode for initial setup requirements.
unique oil reC"CU'Qtlon feature. Thl_S Increases 'Fhe Excellent repeatability allows design flexibility and in many applications
capacity of the multiple stack to dissipate heat, which can eliminate the need for mechanical stops.

enhances the life of the drive. N ) . .
Reliability is imperative to a successful design and Force Control stands behind

its products with a two (2) year limited warranty on approved applications.

MagnaShear Two
Speed Drive
(Fully Electric)

The MagnaShear Two
Speed Drive is a fully elec-
tric, two speed oil shear
clutch/brake. It can be operated in
high speed, low speed and spring-set braking
mode.

High speed and low speed modes are selected by ener-
gizing the appropriate electronically controlled coils. The

spring-set braking mode is selected when both coils are
de-energized, allowing the springs to engage both disc
stacks to stop the drive system.

Applications include transfer systems, lift systems, rotary
components or any applications that require high speed
motion with precise positioning and low speed setup

capabilities.
Features... B Standard NEMA motor mounting.

115 VAC electric actuating system. B Standard electrical connections.
B Oil shear spring-set braking. B Modular assembly design.
B Internal surge protection. B Wide range of gear ratios.
B Proven long-life friction material for B Low speed capabilities for set-up and

repeatable positioning. precise positioning.
B Sealed from harsh environments. B Excellent service and engineering

Contact Force Control Industries, Inc. for additional information concerning Available

13.2 Sizes, Operating Specifications, Dimensions, Usage and Ordering Information.
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Posidyne Electro-Hydraulic Clutch/Brakes

Force Control Industries, Inc.

There are times when compressed air is unattainable or not feasible (cold ambient temperatures, etc.) for actuation of the Clutch/Brake
Unit. The Electro-Hydraulic Posidyne was developed for these applications. The fluid in the unit is pumped under pressure to the
actuation piston and by-passed back into the unit through pressure regulators.

On the smaller size EL-02 the pump is internal. For the larger EH sizes, the pump is external and can be driven from the input shaft

of the Posidyne Clutch/Brake or motor driven.

B Does not require compressed air - Completely controlled by electricity which eliminates the problems of low air pressure, freez-

ing, long air lines for outdoor applications, etc.

B Long Life - No air with normal moisture content in the piston chamber eliminates piston seal leakage due to rust and early spring

breakage. The fluid filter removes carbon build-up in the fluid reducing friction disc and drive plate wear.

B Quick Response - Reduced piston volume with higher hydraulic pressures (500 PSI Max.) allows the same quick response as

the air actuated units

Posidyne EL Series (Internal Hydraulic Pump)

The Size EL-02 Posidyne has an
internal Hydraulic pump mounted
on the input shaft. Fluid is
pumped through a filter, solenoid
valve and into the actuation pis-
ton. Regulators are used to set
the actuation pressure and relieve
into the sump.

This is a self-contained unit and requires no external
equipment except the electrical signal to activate the
solenoid valve.

This unit is multi-directional but not recommended for
applications requiring a reversing input.

Posidyne EH Series (External Hydraulic Pump)

The larger units (EH Series) requires an external hydraulic actu-
ation pump. A small hydraulic pump is used to pump the fluid
from the unit sump through a filter, system pressure regulator,
solenoid valve and into the piston actuation chamber. A pressure
relief valve by-passes the fluid back into the unit sump. The pump

Side Mounting-Motor Driven Pump

The hydraulic pump and drive motor is
mounted on the side of the Posidyne unit,
usually on a common base which is cus-
tomer furnished unless otherwise specified.

Piggyback Mounting-Motor Driven
Pump The hydraulic pump and drive
motor is piggyback mounted above the
Posidyne unit for an efficient and com-
pact design.

can be belt driven from the Posidyne input shaft or by a separate
drive motor. Hydraulic pressure can be adjusted for the clutch
and brake independently. This external hydraulic pump also

allows for reversing applications.
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Additional Oil Shear Products

Posidyne Packaged Machine Drives (PMD)

Many applications that use a Posidyne Clutch/Brake also requires
a gear reduction unit. As the Posidyne Clutch/Brake is often most
efficient at higher speeds, the gear reducer is subjected to the oscil-
lating loads of starting and stopping of the output shaft. Many stan-
dard reducers that are sized to motor horsepower will not provide rea-
sonable life under these conditions. The shaft quill connection is also
a weak area where fretting and rolling of the key are constant sources
of problems.

The Posidyne Packaged Machine Drive is a combination of a
Clutch/Brake with a Gear Reducer integrally mounted. This
arrangement eliminates the shaft quill connection and the asso-
ciated problems. Also the gearing is designed to be as low iner-
tia as possible, as well as providing a long trouble-free life com-
parable to the Posidyne Clutch/Brake. Three basic types are
covered in this section. (A) Worm Gear Reducer; (B) Helical
Gear Reducer; (C) Planetary Gear Reducer.

Posidyne PMD 1500-W and PMD
2000-W (Worm Gear Reducer)

The PMD-1500-W uses a 1.5 Posidyne and

the PMD 2000-W uses an 02 Posidyne

Clutch/Brake unit. It is integrally mounted with
a Worm Gear Reducer to provide a compact Packaged
Machinery Drive made to withstand the high loading of normal
cyclic applications. The unique keyless coupling arrangement to the
reducer input is compact and provides reliable torque transfer. Nine
gear ratios are available from 9:1 to 60:1 to fit various applications.
The optional C-Face input can utilize a C-Face motor providing
motor, clutch/brake and reducer in one integrated package. An
Encoder can also be furnished to give you a complete system that
accurately stops/starts to position your product where it's needed
and when it's needed.

Posidyne PMD 1500-H and PMD

2000-H (Inline Helical Gear Reducer)

The PMD 1500-H uses a 1.5 Posidyne and

PMD 2000-H uses an 02 Posidyne

Clutch/Brake unit. Both sizes are integrally
mounted to an Inline Helical Gear Reducer to provide a compact
Packaged Machinery Drive made to withstand the high loading of
normal cyclic applications. The unique Split Quill and Locking Ring
arrangement for the C-Face input to the drive motor is compact and
provides reliable torque transfer. Eleven gear ratios are available from
1.52:1 to 5.74:1 to fit various applications. The optional C-Face input
can utilize a C-Face motor providing motor, clutch/brake and reducer
in one integrated package. An Encoder can also be furnished to give
you a complete system that accurately stops/starts to position your
product where it's needed and when it's needed.

Posidyne PMD 20,000-P
(Planetary Gear Reducer)

The PMD 20,000-P utilizes a 20
Posidyne Clutch/Brake. It is
integrally mounted to an Inline

Planetary Gear Reducer to provide a compact
Packaged Machinery Drive made to withstand
the high loading of normal cyclic applications.
An Encoder can also be furnished to give you a
complete system that accurately stops/starts to
position your product where it's needed and
when it's needed.

Shear or commonly referred to as the “Whopper Chopper”. This unit is made
for a high production rate and is proven to be reliable and dependable over
a long period of time.

4 One common and typical application of the PMD 20,000-P is an Insulation

Contact Force Control Industries, Inc. for additional information concerning Available
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Application Engineering Services

Section 14

Force Control Industries, Inc., over the past 45 years
has developed an expertise in solving tough industrial
drive applications. For this reason many customers have
expressed a desire to have Force Control design and
build the complete package that solves their unique and
often complex drive problems. These applications range
from high cycle precise positioning drives to dynamome-
ters that can absorb 20,000 Lb. Ft. of torque.

Force Control Industries, Inc. will modify a standard
product to accommodate metric or odd shaft sizes.
Force Control can build a clutch/brake with an integral
gear box or design and fabricate a mounting base for
easy retofit. Whatever it takes to solve those tough appli-
cations. Some of these special applications are shown
below and on the next page.

Solving those tough drive applications has led Force
Control to add a Controls Department that includes soft-
ware development as well as design and assembly of the
control. This led to the development of a standard line of

Auto Catcher Servo Drive Assembly Palletizer

Tandem Shingle Auto Catchers
using two Uni-Mount Gearboxes
and two PosiDrive Servo Motors
installed in a Roofing Shingle
Manufacturing Plant.

Fiberglass Retrofit Cut-Off Drive

Specifically
designed ultra
quick Posidyne
Clutch/Brake with
flywheel and weld-
ed tubular base
completely assem-
bled.

Force Control Industries, Inc.

Application Engineering Services

controls. As customer needs arose even the standard
controls have been modified to handle the tough applica-
tions.

Force Control even has service technicians that will go
into the field and collect the required data it takes to
design and build the drive. This can include taking strip
chart recordings to determine cycle times, torque and
horsepower requirements.as well as product flow rates.
They will take measurements so a mounting base can be
fabricated for an easy retrofit. They are even available to
help with the start-up of the new drive.

Force Control Industries, Inc. will continue through the
next century to develop new products, expand the drive
fabrication, add special modifications to standard drives
and grow in the electronics and control area to benefit
our customers.

If you think it can’t be done - Ask Force
Control Industries, Inc.

A Complete Drive Package

A common drive
package consisting of
a Multi Speed Drive
Type 1l (MSDr), pri-
mary and secondary
drive motors with a
90° gear reducer all
mounted on a com-
mon machined base.

14.1
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Application Engineering Services

Shingle Blender Drive Blender Drive Control

Modified 2.5 Posidyne Clutch/Brakes for high
cycle quick response with special self cleaning
gears. The complete package is mounted on a
welded and ground base for perfect alignment.

Dynamometer Brake with Frame

Positorq  Absorber
Brake with torque
arm and load cell
mounted on a weld-
ed steel base.

Greenlee Retrofit Ball Screw Drive

Special retrofit drive
packages to fit exist-
ing applications which
includes the
clutch/brake,  drive
motor and mounting
adapter for easy
assembly.

A primary Control for
the blend drops pro-
viding consistency
over variable speed
ranges.

Forced Lube Accumulator Cooling Unit

Special one-shot high
volume forced lube
system for high ther-
mal short duration
loads.

Ferris Wheel Drive Package

Multi-speed  Drive
and Gear Reducer
integrally mounted
on a fabricated
machined base for
a complete drive
package used by
the automotive
industry inan
engine block wash-
ing line.

If you think it can’t be done - Ask Force Control Industries, Inc.
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Unit Selection Procedure

Section 15

Force Control Industries, Inc.

Unit Selection Procedures

' 4 How to select a Posidyne

The selection of a Posidyne Clutch/Brake, PMD-2000, Multi-Speed or Reversing
Drive should include the following information:

1T Control Logic

Static Torque......
Dynamic Torque
Thermal Energy

....................................................... See page 15-1
....................................................... See page 15-3
....................................................... See page 15-4

....................................................... See page 15-4

ST Thermal HOrsepower ... See page 15-5

Overhung Load

....................................................... See page 15-5

A complete selection procedure is provided in the Engineering Section.

Control Logic

The torque transmitted by Force Control clutch and
brake products is proportional to and controlled by the
clamping force exerted by the piston on the stack.
Pressure can be applied to the piston by internal springs
or by externally controlled air or hydraulic pressure. The
springs are generally used to engage the brake stack or
to center the piston. The actuation pressure is used to (1)
overcome the pressure generated by the springs, (2) fur-
nish controlled pressure to the piston or (3) furnish addi-
tional pressure to assist the spring pressure.

This interaction of internal springs and externally applied

Control Logic Availability

pressure determines how the drive unit reacts to control
commands. This is called the Torque Control Logic.

As you can see, to exert pressure on the stack using the
actuation pressure in many cases it is necessary to first
overcome the internal spring pressure on the piston. The
Control Logic is very important to the torque rating of the
drive unit because of a maximum allowable actuation
pressure, and must be known when calculating either
actuation pressure for a required torque, or actual torque
at a given actuation pressure.

Logic| Description X1|X2|X3[15(02|25|/03|05(10|11|14|20]|30
S Air set clutch / Light spring set brake with air assist X[ X[ X[ X [X[X]|X[|X]|X[|X|X]|X]|X
SA | Airset clutch/ Medium spring set brake with airassist [ X | X | X | X [ X | X | X [ X | X | X | X | X | X
Air set clutch / Medium spring set brake X[ X[ X| X [X|X]|X[X]|X|X|X]|X]|X

B Air set clutch / Heavy spring set brake | = XX X[ X[ XXX XXX
Air set clutch / No brake XX | X X[X]|X]|X]|X|IX]|X]X]X]|X

SCP | Spring centered piston / Air set clutch / Air set brake e [ | - | XX XX XX XX
P Air set clutch / Air set brake / No springs X[ X[ X[ X [X[X]|X[|X]|X[X|X]|X]|X
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All clutches are air engaged. The Logic Selection is deter- to increase brake torque which could damage the cam and cam
mined by the type of brake required. followers. Check with cam manufacturer for maximum allowable
S-Logic is for applications requiring a wide range of torque brake torque.

adjustment.

C-Logic is used when no brake is required. If there is very lit-
tle connected load, the output shaft may rotate when the clutch
is released due to residual drag

Example: Inching drive. Motor and gear reducer connected to
Posidyne input. Posidyne used for jogging machine. Separate
SA-Logic has the safety advantages of the A-Logic with an air Posidyne Clutch/Brake used as main drive on machine.
assist to further increase brake torque if required. (Consider Posidyne Multi-Speed Drive for this application.)
Example: Lumber tilt hoist drive.The spring set brake holds the
load if the air supply fails. Air assist allows operator to adjust
desired operating torque.

Example: Indexing conveyors typically require a very low brake
torque.This is because there is a lot of friction, low back driving
efficiency of worm gear reducers and the product may slip on
the conveyor belt if stopped too quickly.

SCP-Logic is for applications that require a neutral position
where neither the clutch or the brake is engaged.
Example: Lathe, where the chuck must be manually rotated to
A and B-Logic is for lifting devices or applications where insert or remove the part.
adjustable brake torque is not required.
Caution: B-Logic (Heavy spring set brake) may have
too much brake torque and may damage connected
equipment
Example: Indexing cam operated dial table. The cam profile will
stop the dial table. The Posidyne Brake only stops the drive
train. A-Logic (Medium spring set brake) will not allow operator

P-Logic has an absence of spring bias. Both the clutch and
brake are only engaged when air pressure is applied. This P
Logic has the longest life since there are no springs that can
fatigue and fail.

Example: Horizontal indexing belt conveyor and other applica-
tions where the torque control range is very low.

Sample Pressure vs. Torque Curves for 05 Posidyne.

S-Logic SA-Logic A-Logic
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Static Torque

Static torque is the torque which can be transmitted by
a clutch or brake without slipping. The static torque rating
can be used to make a preliminary unit size selection
using the Quick Selection Table following these four
simple steps.

1. Determine Control Logic Type.
2. Determine Motor Horsepower.
3. Determine Speed (RPM) @ Posidyne.

4. Select preliminary unit size under required logic
type using Horsepower vs. RPM Selection Tables
below.

Force Control Industries, Inc.

EXAMPLE:

® 15 HP Drive Motor.
H 1800 RPM @ Posidyne input.

B Adjustable Torque Control for both the clutch
and brake is required.

A preliminary selection can be made from the chart
under “S” Logic, 15 Horsepower and 1800 RPM. A
size 03 is found.

For applications under 900 RPM and over 1800 RPM
input consult the Force Control factory.

Quick Reference Posidyne Selection Tables

S, C, P and SCP Logic A and SA Logic

P Input RPM P Input RPM P Input RPM
900 1200 1500 1800 900 1200 1500 | 1800 900 1200 1500 1800

1/3 X1 X1 X1 X1 1/3 1/3 X1 X1 X1 X1
1/2 | X1, X2 X1 X1 X1 1/2 - 1/2 | X1, X2 X1 X1 X1
3/4 |X2, 1.5, 02| X1, X2 X1 X1 3/4 1.5 - 3/4 |x2,1.5,02| X1, X2 X1 X1

1 [X3,1.5,02(X2,1.5,02(X2,1.5,02| X1, X2 1 | 1502 15,02 |15 02|1.5,02 1 [X3,1.5,02(X2,1.502(X2,1.5,02| X1, X2
11/2[X3, 1.5, 02| X2,X3,02 [X2,1.5,02|X2,1.5,02 (1 1/2| 1.5,02 | 1.5,02 |1.5,02| 1.5, 02| |11/2|X3, 1.5, 02| X2,X3,02 |X2,1.5,02|X2,1.5,02
2 |X3,1.5,02(X3,1.5,02(X3,1.5,02(X2,1.5,02 2 2.5 1.5,02 [1.5,02|1.5,02 2 | X3,1.5, 02 | X3,1.5,02|X3,1.5,02|X2,1.5,02
3 25 X3,X4,2.5(X3,1.5,02(X3,1.5,02 3 2.5 X4,2.5 25 | 15,02 3 2.5 X3,X42.5 [X3,1.5,02|X3,1.5,02
5 25 X4,2.5 2.5 X3,25 5 03 X4,2.5 25 2.5 5 25 X4,2.5 2.5 X3,25
712 03 25 25 X425 |[712] 03 03 25 | X4,25 | (712 03 2.5 2.5 X4,2.5
10 03 03 2.5 X4,2.5 10 05 03 03 X4,03 10 03 03 2.5 X4,2.5
15 05 03 03 03 15 10 05 05 03 15 05 03 03 03

20 10 05 05 03 20 10 10 05 05 20 10 05 03 03
25 10 05 05 05 25 11 10 10 10 25 10 05 05 05
30 10 10 05 05 30 11 10 10 10 30 10 10 05 05
40 10 10 10 10 40 14 11 11* 10 40 10 10 10 10
50 11 10 10 10 50 14 14 11* 11* 50 11 10 10 10
60 11 11 10 10 60 20 14 11* 11* 60 11 11 10 10
75 11 11 11* 10 75 20 20 14* 14* 75 14 11 11* 10
100 14 11 11* 11* 100 20 20 14* 100 20 14 11* 11*
125 20 14 11* 11* 125 20 20 125 30* 20 14* 14*
150 30* 20 14* 11+ 150 20 150 30* 20 20 14*
200 30* 30* 20 14* 200 200 30* 30* 20 20
250 30* 30* 20 250 250 30* 30* --

* Requires external cooling system. * Requires external cooling system. * Requires external cooling system.

Selections on the above Tables are based on static torque
only and were calculated from the following Formula:

HP x 63,000
N

Static Torque = x 3.00

Where: Torque = In. Lbs.
Rated motor horsepower.
RPM @ Posidyne input

Approximate stall torque of motor.

3.00

HP

N
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Force Control Industries, Inc.

Dynamic Torque

Dynamic Torque is the torque required during engagement to
accelerate or decelerate the rotating mass (Inertia) and over-
come friction (Efficiency) and load torque within a specified
time period. Each of these can have a positive or negative
effect on the required dynamic torque capacity of the clutch or
the brake and will not necessarily effect both in the same way.
Therefore it is necessary to calculate both the Clutch Dynamic
Torque and the Brake Dynamic Torque separately. For a
complete explanation of Dynamic Torque, Load Torque and
Enertia refer to Engineering Information on page 16.1.

Clutch
2
1= wxnxaz +TL}xi
308 x t, E
Example:

Calculate required dynamic torque for the clutch.

T :{ 7.7x1800x12 | 330} x_ 1 =11541pin.
308x0.75 0.91

Brake
2

Tdb:{ WK? X N x 12 _TL}X E
308 x ty

Example:

Calculate required dynamic torque for the brake.

Tae :{ 7.7x1800x 12 _ 330} X 091 =355Ibin.
308 x 0.75

Where:  Ta = Clutch Dynamic Torque required (Lb. In.)
Ta» = Brake Dynamic Torque required (Lb. In.)
WK = Inertia. (Lb. Ft.z)
N = RPM @ Posidyne.
ta = Acceleration time. (Sec.)
t« = Deceleration time. (Sec.)
E = Efficiency of drive train.
*T. = Load torque. (Lb. In.)
Select a unit size with dynamic ratings exceeding the
values calculated.

Unit Selection Procedure

IR Thermal Energy
per Engagement

Thermal Energy per Engagement is the amount of energy
to be dissipated by the Posidyne during each engagement
and/ or brake. This thermal energy requirement may be calcu-
lated using the following formula only if the beginning RPM of
the clutch and the ending RPM of the brake is zero (0) RPM.
For additional information on all beginning and ending speeds
see Engineering Information on page 16.8.

Clutch
P N2, T
TE,=1.7x WK* x4 ——& x_dc
100 Tage- T,
Example:

Calculate total required energy per
engagement capacity for the clutch.

130012 1144

TEg = 1.7 x 7.7x{
1009 1144-330

=5,961 ft Ibs

2
TE, = 1.7 x Wsz{—N x_Tdb
100 Tap + TL

Example:

Calculate total required energy per
engagement capacity for the brake.

=2,171ft Ibs

2
TEp =1.7X7.7X {1800} x 346
1004 346+330

Where: TE:= Clutch Thermal Energy per Engagement (Ft. Lbs.)
TE» = Brake Thermal Energy per Engagement (Ft. Lbs.)
1.7 = Constant
WK® = Inertia. (Lb. Ft.z)
N = RPM @ Posidyne.
Tae = Clutch Dynamic Torque (Lb. In.)
Ta» = Brake Dynamic Torque (Lb. In.)

*T. = Load torque. (Lb. In.)
(System friction, inclined or vertical loads, etc.)

NOTE: For additional information to calculate WK? see Engineering Information on Page 16.3.
*NOTE: Be sure to use the proper sign (+ -). Usually it is a positive number for the clutch calculation and a negative

number for the brake calculation.
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Unit Selection Procedure Force Control Industries, Inc.

Thermal Horsepower Overhung Load

Posidynes are also rated on Average Thermal Horsepower Overhung Load is the load attribute to the pull of the chain
capacity which is the amount of thermal energy the units can or belt drive on the input or output shafts. Larger diameter
dissipate continually (1 THP = 42.2 BTU = 33,000 Ft. Lbs.) pulleys or sprockets will decrease overhung load but will
based on the type of cooling - basic, fan, water or forced lube. increase the WK? in the preceding calculations. The required
The average thermal horsepower rating required can be calcu- Overhung Load capacity can be calculated from the following
lated using the following formula. formula.
THP = [TEp+TEp] x CPM p = 126,000 x HP x K
33,000 Nx D

Example: Example: _ _ _
Calculate thermal horsepower capacity required. Calculate overhung load capacity required for the input shaft.
THp = (8961 *21TL) X6 1y 4o ryp p = 128000 XIS X125 _ g s,

33,000 1800 x 4

Where: P = Overhung Load. (Lbs.)
HP = Horsepower.
N = RPM @ Posidyne Input.

Where: THP = Average Thermal Horsepower
TE =Thermal Energy per Engagement (Clutch)

TEp =Thermal Energy per Engagement (Brake) D = Pitch diameter of the Pulley or Sprocket. (In.)
CPM = Cycles per Minute K = 1.1 for the Chain.
33,000 = Constant K = 1.25 for the gearbelt.
A cooling method must be specified that provides an Average K = 1.5 for a V-Belt.
Thermal Horsepower rating exceeding the values calculated. The unit size selected must have overhung load ratings

exceeding the values calculated.

Example: Indexing Conveyor Drive

2 e 1,000 # CONVEYOR
12" DIA. HEAD CHAIN WITH 3’ DIA. .
SPROCKET 10000 LusricATED RoLLERs.  Cyclic WK 2 2
1
Reflected Load WK? = Load x (Radius)2 X (—) + 144
) f=.10 Ratjzo
° 2 1 2
15HP @ = 10,000 x (6")° x { —— ) + 144 = 6.25Lb.Ft.
1800 RPM 2x10
2:1 CHAIN 254 T FRAME

DRIVE -
98% EFF

2
. ) 1
GEAR COUPLING ORIVE - Reflected Conveyor = Chain x (Radlus)2 X (—) + 144
WKZ= 11 LbFt? MOTOR :' | CEARBELT Ratio
\ / DRIVE 2

1
Chain WK? = 1,000 x (6")° x —) + 144 = 063 Lb.Ft2

4'PD
01— . GEARBELT 2x10
, %cb :U]j CLUTCH :' PULLEY Reducer WK? = Vender Information = 051 Lb. Ft2
WK2= 51Lb.Ft BRAKE i 2 _ o 2
93% EFF. 1800 RPM Coupling WK = Vender Information = 0.11 Lb. Ft.

03 Posidyne WK? = From Table on Page 1-11 = 0.20 Lb. Ft?

Data Required for Proper Selection... o )
Total Cyclic WK* @ Posidyne = 7.7

Logic Type = S L. . .
CPM = 6 Cycles per Minute Efficiency of Drive Train
t, (Accel. Time) = .75 Seconds E = Chain Drive Efficiency x Reducer Efficiency = .98 x .93 = .91 Efficiency
ty (Decel. Time) = .75 Seconds Total Load Torque 15
K (Gearbelt Drive) =  1.25 T, = [(20000Lbs. + 1,000Lbs) x 1] x 6"Rad. + 20:1 = 330 Lb. In.
Selection The proper Posidyne selection is a size 03, fan cooled and S-

Referring to the Posidyne selection tables we find under S- logic ltzgl%:(stelrr;g;hﬁu?nrg;”;gdzggg]e(d:hart In Section 2 page 2.17
that the size 03 (1864 Lb.In. @ 60 PSI) is required to meet the )

Dynamic Torque requirements of the clutch. The rating for the brake 03-1S1-H-5

(1485 Lb. In. @ 60 PSI) exceeds the Dynamic Brake requirement. . . . 3 .
The average Thermal Horsepower rating indicates the need for fan It piggyback is required the Ordering Number becomes:

cooling. A check of the Overhung Load rating for the 03 (1150 Lbs.)
in the Overhung Load table on page 2.16 is satisfactory. 03-7S7-H-5 (254 T-Frame)
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Force Control Industries, Inc. Unit Selection Procedure

Posidyne® Logic Specifications

Pressure vs. Static Torque Chart (X Class Posidyne Clutch/Brake)

Clutch Brake
Cu Ce C: Bo Bu Bg B,
Max. Clutch| Max. Air Clutch Clutch Spring Set  |Max. Brake Max. Brake Brake
Static Actuation | Engmt.Air Net Only-Torque Static Actuation Brake Net
Size | Logic| Torque Pressure | Pr.Req'd.| Torque |w/o Air Assist Torque Pressure Spring Bias | Torque
(Lb.In.) (PSIG) (PSIG)  |(Lb. In./ PSIG (Lb.In.) (Lb.In.) (PSIG) (PSIG) (Lb. In./ PSIG)
S 99 70 16 24 106 45 13.1 1.83
SA 90 80 31 49 104 30 26.8 1.83
X1 A 90 80 31 1.83 49 | e - e
C 99 70 16 N B e TN IR I
P 110 60 3 110 60 | @ - 1.83
S 198 70 16 48 213 45 13.1 3.66
SA 179 80 31 98 208 30 26.8 3.66
X2 A 179 80 31 3.86 98 | e
C 198 70 16 e
P 220 60 3 220 60 3.66
S 468 80 16 93 531 60 12.6 7.32
SA 359 80 31 189 480 40 25.6 7.72
X3 A 359 80 31 7.32 189 | -
C 468 80 16 e
P 512 70 3 512 | 70 - 7.32
NOTES:

1. For Dynamic torque ratings multiply static torque ratings above by .846 for all X Class Posidyne Clutch/Brakes.
2."“S”, “SA” and “C” logics are not standard.
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Unit Selection Procedure

Posidyne® Logic Specifications

Pressure vs. Static Torque Chart

Force Control Industries, Inc.

(Sizes 1.5-05 Posidyne Clutch/Brake)

Clutch Brake
Cu Ce C: Bo Bu Bsg B+
Max. Clutch| Max. Air Clutch Clutch Spring Set |Max. Brake Max. Brake Brake
Static Actuation | Engmt.Air Net Only-Torque Static Actuation Brake Net
Size | Logic| Torque Pressure | Pr.Req'd.| Torque |w/o Air Assist Torque Pressure Spring Bias | Torque
(Lb.In.) (PSIG) (PSIG) |(Lb. In./ PSIG (Lb.In.) (Lb.In.) (PSIG) (PSIG) (Lb. In./ PSIG)
S 427 60 4.2 32 484 60 3.3 7.6
SA 387 70 18.8 110 492 70 15.0 7.6
1.5 A 387 70 18.8 110 | e e
B 240 70 37.6 7.6 220 | e - | =
C 427 60 4.2 e e D
P 464 70 3.0 464 70 0 7.6
S 518 60 7.30 98 48 553 60 5.7 8.4
SA 542 80 24.9 ) 164 501 40 19.5 8.4
02 A 503 80 20.0 126 | 0 -
B 386 80 40.0 8.4 252 | e
C 335 60 20.0 e
P 590 60 3.0 9.8 505 60 0 8.4
S 1,331 60 6.6 113 1,396 60 5.3 21.4
SA 1,482 80 21.9 512 1,663 40 18.0 28.5
A 1,451 80 20.6 L --—- --—-
2.5 B 968 80 41.2 25 952 | -
C 1,270 60 9.1 e
SCP 1,234 60 2.5 1,051 60 -3.5 21.4
P 1,497 60 3.0 1,283 60 0 21.4
S 2,574 60 6.0 144 2,049 60 4.5 31.7
SA 2,790 80 21.4 651 2,238 40 16.4 39.7
A 2,852 80 20.0 602 | @ -
03 B 1,895 80 40.2 47.6 1203 | e
C 2,474 60 8.0 e
SCP 2,668 60 4.0 1,833 60 -2.0 31.7
P 2,857 60 3.0 1,905 60 0 31.7
S 4,325 60 5.5 212 4,021 60 3.3 63.5
SA 4,889 80 18.4 789 3,645 40 11.0 71.42
A 4,487 80 23.5 1,196 | @ -
05 B 2,626 80 46.9 79.4 2273 | e
C 4,017 60 9.4 e
SCP 4,362 60 5.0 3,518 60 -4.6 63.5
P 4,761 60 3.0 3,809 60 0 63.5
NOTE: For Dynamic torque ratings multiply static torque ratings above by .846.
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Force Control Industries, Inc. Unit Selection Procedure

Pressure vs. Static Torque Chart (Sizes 10-30 Posidyne Clutch/Brake)

Clutch Brake
Cwu Ce Cq Bo Bu Bg Bt
Max. Clutch | Max. Air Clutch Clutch Spring Set | Max. Brake Max. Brake Brake
Static Actuation | Engmt.Air Net Only-Torque Static Actuation Brake Net
Size| Logic| Torque Pressure | Pr.Req'd.| Torque /o Air Assist| Torque Pressure Spring Bias | Torque
(Lb.In)) (PSIG) (PSIG)  (Lb.In/PSIG)|  (Lb.In) (Lb.In.) (PSIG) (PSIG) (Lb. In./ PSIG)
S 9,832 60 7.3 691 10,489 60 4.2 163.3
SA 9,471 80 29.2 2,766 9,297 40 16.9 163.3
A 10,031 80 26.3 2,797 | - - -
10 B 5,097 80 52.7 186.6 5593 | @ -
C 9,228 60 10.5 T e
SCP 9,936 60 6.7 8,621 60 -7.3 163.3
P 11,197 60 3.0 9,797 60 0 163.3
S 18,045 80 8.0 888 14,926 80 5.0 175.5
SA 13,358 80 27.0 2,961 9,980 40 16.9 175.5
A 14,036 80 24.0 2,661 | - -
11 B 8,019 80 48.0 250.7 5,322 | - -
C 18,045 80 8.0 e
SCP | 17,833 80 9.0 17,833 80 -4.6 175.5
P 20,054 80 3.0 14,038 80 0 175.5
S 22,989 80 9.4 1,681 23,737 80 6.0 275.7
SA 16,484 80 29.4 5,237 16,264 40 19.0 275.7
A 17,576 80 26.0 4,660 | @ -
14 B 10,783 80 47.0 325.8 8,352 | @ - -
C 23,453 80 8.0 T D
SCP | 26,066 80 8.8 0 20,793 80 -4.6 275.7
P 24,279 80 4.3 0 22,056 80 ---- 275.7
S 31,082 80 8.0 2,018 32,274 80 5.3 378.2
SA 25,837 80 20.2 5,045 20,173 40 13.3 378.2
A 26,332 80 19.0 4,759 | -
20 B 18,087 80 38.0 432.2 9,518 | @ e
C 30,455 80 9.5 T
SCP 32,737 80 4.8 28,115 80 -6.2 378.2
P 34,578 80 3.0 30,256 80 0 378.2
S 78,857 50 7.9 8,010 72,185 40 5.0 1604.4
SA 75,478 60 19.7 20,026 68,157 30 12,5 1604.4
A 75,478 60 19.7 20,026 | 0 - - -
30 C 78,857 50 7.9 18717 B -
SCP 76,600 45 4.0 65,657 45 4.1 1604.4
P 74,871 40 3.0 64,175 40 0 1604.4
NOTE: For Dynamic torque ratings multiply static torque ratings above by .846 for all sizes.
To find Torque Developed at To find Actuation Pressure
a given Actuation Pressure. needed for Req'd. Torque.
Clutch Torque = (PSI - C¢) x C+ Clutch PSI = (Tg/ C;) + C¢
Brake Torque =(PSI+Bg)x B+ Brake PSI=(Tg/B;)-Bg
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Unit Selection Procedure

Force Control Industries, Inc.

} How to Select the Correct Posistop

Selecting the correct Posistop Brake is very similar to
the selection procedures used for the brake component
selection of the Posidyne. Note: One major difference is
that Torque Ratings are in Lb. Ft. rather than Lb. Ins.

Selection of the Posistop products vary slightly with the
different types.

Motor Mounted

The Motor Mounted Posistop is spring set, air release.
The initial selection for a motor brake should be made
based on the frame size of the motor. It is important to
check the shaft diameter, shaft length, pilot diameter and
bolt circle to select the proper size Posistop. This selec-
tion should be checked against the Torque and Thermal
Requirements. The formulas are provided for this pur-
pose.

Flange Mounted

The Flange Mounted Posistop is spring set, air release
and comes in the same Torque Ratings as the Motor
Mounted Brakes. The flanges and hubs are typically
designed to fit various machine faces and shaft exten-
sions.

Foot Mounted

The Foot Mounted Posistop comes both as spring set,
air release (Type A and B Logics) and as an adjustable
unit with air set, spring release (Type S Logic). The
Control Logic must be determined before a selection can
be made.

The following formulas can be used to calculate
the required Torque and Thermal Ratings.

Static Torque

The Static Torque Ratings of the Posistop units repre-
sent the Holding Torque Capacity with the actuation
pressure noted in the “S” Logic units or when zero
release pressure is supplied, i.e., multiple springs fully
engaging the brake stack in the “A” or “B” Logic units.
Static Torque may be determined by the following for-
mula:

Tg= HP x5250 x 2
N

Where: Ts = Torque (Lb. Ft.)
HP = Horse Power of Motor
N =RPM @ Brake
2 = Constant for moderate inertial loads.
(Consult factory for hoist type applications)

Select a motor brake with a Static Torque Rating equal to
or greater than the Torque Value determined above.

Dynamic Torque

For applications requiring precise stopping action, it
becomes necessary to consider the torque available to
decelerate the load.

2
Tgp = Torque (Lb. Ft.) = WKEXN 4 T, } X E

308 x t
WK?2 = Lb. Ft.2 (Total Cyclic Inertia)
N = RPM
t = Stopping Time required in seconds
308 = Constant
T, = Load Torque (Lb. Ft.)
E = Efficiency

The Torque figure in the preceding formula is considered
to be average torque available during deceleration. Select
a Brake with a Dynamic Torque Rating equal to or greater
than the Torque determined above.

Thermal Dissipation-Cyclic Drive

The considerations for Heat Dissipation requirements are
based on the following formula:

2
TE, = 1.7 x Wk2 x4 N_L°X _Tdp
100 Tap-TL

TEp = Thermal Energy per Engagement (Ft. Lbs.)
1.7 = Constant
WK? = Total Cyclic Inertia (Lb. Ft.2)
N = RPM @ Brake
Tgp = Dynamic Torque (Lb. Ft.)

T, = Load Torque (Lb. Ft.)

This formula gives the Thermal Energy absorbed by
the brake in any one engagement, providing all factors
remain constant for the application. Force Control
Posistop units are rated thermally in terms of
Horsepower / Seconds per Minute.

1 HP Sec. /Min. = 0.7 BTU = 550 Ft. Lbs./Min.

Horsepower Seconds per Minute is a continuous rating
based on the cyclic rate of the application and the kinetic
energy to be absorbed per stop.

HP Sec./Min, = | EoXCPM
500
HP Sec./Min. = Thermal Load (Continuous)

CPM = Cycles per Minute
550 = Constant
Select a Posistop Brake with a Thermal Rating equal to

or greater than the Thermal Load (Continuous) deter-
mined above.
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Force Control Industries, Inc. Unit Selection Procedure

} How to Select Your Positorq Absorber Brake
Dynamometer Application

In a Dynamometer Application normally a
Positorg Brake is used to resist rotation of a shaft
at some torque load. It can be used to absorb ener-
gy continuously as in product life testing, or for a
short time for maximum load carrying capability. It
can also be used to lock-up the shaft for destructive
testing.

The Positorg Brake size is based primarily on
torque and thermal horsepower. Sizing of the
Positorqg Brake should be done by application
engineers at Force Control, however the following
information will be required for sizing and determin-
ing cooling systems.

1. The first step is to determine the maximum
continuous slip torque required at any speed.
This is the torque at which the Positorq Brake
is required to slip, absorbing energy continuous-

ly.

2. The next step is to determine the lock-up or
holding torque required. This could be used for
destructive testing or maximum load carrying
ability.

3. Next determine the maximum heat load
(Thermal Horsepower) to be dissipated. This
can usually be determined by the maximum
horsepower of the input driver. It can also be cal-
culated by using torque and speed.

4. Determine the maximum speed in RPM
required at the Positorq Brake.

5. Determine the minimum torque required at the
maximum speed. Due to residual drag in the
Positorqg Brake, zero torque is not available
depending on speed and Positorq size.
Minimum torque is affected by brake size, num-
ber of discs, RPM, fluid flow and temperature.

BASIC FORMULA
TORQUE (Lb. Ft.)

HP) (5250
TORQUE = —( ) € )
RPM

(Torque) (RPM)
THP = —
5250

(THP) (5250)
RPM = —
Torque

HP = Prime mover horsepower less
efficiency and work losses in
system or device being tested.

RPM = Speed at brake shaft.
THP = Thermal horsepower to be
dissipated. (Continuous)
Torque = Lb. Ft.

NOTE: Please consult factory for your particular application. There are many
options available that are not shown in this catalog.
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Unit Selection Procedure

' dHow to Select Your Positorq Absorber Brake

Force Control Industries, Inc.

Tension Application

The Positorg can be used for two major types
of applications:

(1) To supply constant tension for unwind
applications in industries such as paper, foil,
steel, coating, plating, etc.

(2) As an energy absorber (Dynamometer) to
create a known controlled load on a system,
usually for testing purposes.

The selection of a Positorq for a tension con-
trol application will vary depending on the type
of tension application. The most common
types of applications are:

(1) Constant Rewind - The parent roll is con-
tinuously unwound as for plating, coating,
laminating, etc.

(2) Rewinding in Sets - The parent roll is
wound onto several smaller rolls. In this appli-
cation the parent roll will need to be stopped
several times during the operation to change
the smaller rolls.

For a Constant Rewind application the two
Torque Requirements to be considered
are:

(1) The Torque to maintain constant tension.
(2) The Torque to stop the enertia of the roll for
a panic stop.

When Rewinding in Sets, there are three
Torque Requirements to be considered.
(1) The Torque to maintain constant tension.

(2) The Torque to stop the roll Inertia only, (E-Stop).

(3) The Total Torque to stop the roll Inertia and
overcome tension at the first set stop.

The Total Torque Required when stopping
at the first set stop is: (1) the total of the
torque to maintain tension plus (2) the torque
to stop the roll.

The larger of (1) The Total Torque required at
set stop or (2) The Torque required for a Panic
Stop, should be used for selection purposes.

Determining Torque Capacity...

The following formulas are used to find the required torque capacity. Calculating the torque of
a full roll and that at set stop is the same except for the difference in WK? and RPM.

(1) Tension Torque

1. Torque required to maintain con-
stant tension.

(2) Stopping Torque
2. Torque required to stop roll.

(3) Total Torque

3. Total Torque required at set
stop.

Tt = DXWx(PL) or (PSI x)

2 x12

Tt = Torque (Lb.Ft.) to maintain
tension.
D = Dia. of Roll. (Inches)
W = Width of Roll. (Inches)
PLI = Tension (Lb./Linear Inch)
PSI = Tension (Lb./Sq. Inch)
t = Thickness

WK? x RPM

TS = —5axt

Ts = Torque for panic or set stop.

(Lb.Ft.)

WK? = Inertia of roll when stopping.
RPM = Speed of roll when stopping.

308 = Constant
t = Time to decelerate.

TT = Tt+Ts

TT = Total Torque at set stop.

(Lb.Ft.)

Tt = Constant Tension Torque at set
stop. (Lb.Ft.)

Ts = Stopping Torque at set stop.
(Lb.Ft.)

Thermal Horsepower to maintain tension
THP, = W x PLI x FPM
33,000

THP; = Thermal Horsepower (Tension)

W = Width (Inches)
PLI = Tension (Lb. per Linear Inch)
FPM = Feet per Minute

33,000 = Constant

The correct Positorg unit is then selected based on the
highest torque requirement and thermal horsepower rating.
The Cooling Unit is selected based on Thermal Horsepower.

Thermal Horsepower relates to the amount
of energy that must be absorbed, and is used to
size the cooling system. Usually the thermal
horsepower absorbed to maintain tension is satis-
factory for calculating Cooling System Capacity,
however in some cases where a very small PLI is
required the thermal energy to stop the roll may
be the limiting factor. The following formula can be
used to determine the Thermal Horsepower. Refer
to the Engineering Section for further information
if selection of Stopping Thermal Horsepower is
required.

15.11
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Unit Selection Procedure

Tension Brake Selection for Unwind Applications

The primary function of the Positorqg unit in
Unwind Applications is to provide a con-
trolled resistance to the parent roll so the web
tension remains constant as the roll diameter
changes. Constant web tension is required to
produce a satisfactory roll that has uniform
hardness. For this to occur the torque reac-
tion of the Brake will vary proportionally to the
change in roll size as it unwinds. The angular

velocity of the roll, however, varies inversely
to the change in its size when web speed is
held constant. These requirements produce a
constant horsepower condition. In other
words, as the torque requirement for the
brake decreases, the speed of the roll
increases such that the product of the torque
and speed is a constant.

Unwind Applications can be broken down
into two typical categories.

1.Constant Rewind Applications
When the Parent Roll is being rewound for
processing or storage and the process is not
interrupted. This condition is common to
applications found in the steel industry

2. Rewind Applications with Multiple Sets
When a parent roll is being rewound into
several smaller rolls for shipment or storage.
This condition is common to applications
found in the paper industry.

There are small but important differences
between the applications. The following exam-
ple is used to illustrate them. The two param-
eters on which the proper selection is
made in both applications is torque and
horsepower requirements

Unwind Example

Required Information

1.Web Speed = FPM = 6000
2.Web Tension = PLI = 5
3. Web Width = W = 120 Inches

4. Specific Weight of Paper = 45 Lbs./Ft.3

(80 Lb. paper x .007” thick)

5. Max. Diameter = D, = 60 Inches

**6, Number of Set = 4

7. Deceleration Time between Sets = t, = 30 Sec.
15 sec.
10 Inches

8. Panic Stop Time = t, =

p
9. Core Diameter = D, =

NOTES:

*  Paper is normally specified by a “base weight”

15.12

(i.e. 500 sheets having an area of 6 Ft.2 equals
a certain weight.) In order to determine the
specific weight of the paper the thickness or
caliper of the paper has to be obtained

Example: 80 Lb. paper that is .007” Thick

80 Lbs,

— > —/5|bs.Ft3
[3000] x [.007/12]

Specific Weight =

**  Sets - Number of rolls that the parent roll will
be wound.

The above selection procedure is valid for
applications of web speeds no greater than
6000 FPM and with web tension of 5 PLI or
greater.

Consult our Factory Sales Engineering
Department for applications outside
these limits.
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Torque Requirements...Tension Brake (Positorg) Selection

The Maximum Torque Requirement for an Unwind Tension Application can be
determined by evaluating the following (3) categories:

1. Torque Required at Constant Speed Operation

For Steady State Operation this value is sim- T. = DXWxPLl
ply found by using the following equation: ¢ 2 12

Using the example on the previous page.

Te = 80x120x5 1 — 1500 Ft. Lbs.
2 12

A torque reaction of 1500 Ft. Lbs. is required for
Steady State Operation at full roll.

2. Torque Required for Panic Stop

The Required Torque for a Panic Stop is a B. Determine WK? of Roll @ Max. Dia.
maximum when the roll is at its largest diame- 2 _WR2r 1 )
WK* = Eh [— ] [Lb.Ft7]

ter. The following equations are used to deter- 122
mine this required torque: 8835 [30]2

2

C. Determine RPM @ Max. Dia.

WK? =

[ﬁ] = 27,609 Lb. Ft.2
A. Determine Weight of Roll

W ; = Volume x Specific Weight

W _[nszL]x[ 1 ] x Specific Weight 0
t 17280 * 7P g RPM = [60001x[12] _ 385 Rpm
n X [60]
, .
W =[299 x 120 x [ L] x 45 Lbs/Ft2 = 8835 Lbs. D.Torque Requirement
4 1728 .- WKZ x RPM
P~ 308 x tp
T, = 209X 382 _ 583 Lb. Ft.
308 x 15

3. Torque Required Between Sets

The Maximum Torque Required between Sets is D. Determine RPM @ First Set Dia.
the first set. This torque is determined as follows: RPM = FPMx 12

A. Determine Weight of Roll @ First Set [;‘0):)(')3] 121
— X —
Wy = W, [1- r\lT] where N = Number of Sets RPM = ix512 448 RPM
Wy = 8835[1- L ] = 6,626.25 Lbs. E. Determine Stopping Torque (Inertia Only)
4 T = WK x RPM
B. Determine Dia. of Roll @ First Set S 308 xts
s = 1%8 = 731 Lb. Ft.
D =\/[Do2 - Dcz][l'llN] _
F. Total Torque Requirement
D; = 1\/[ 602 - 10%][ 1- 1/4] =512 Inches T = (T, x%l) v T,
. 2 .
C. Determ;neWK @ First Set Tr = (1500 x 512 ) + 731 = 2011 Lb. Ft.
wi? = WRE 1Ly = b Rt , €0 :
2 144 From this application the torque requirement at constant
[ ] [25.6]2 speed is the limiting requirement. Model 8245 Positorq is
WK? = coz0l (256 [L] = 15,078 Lb. Ft.? t:ntatively selectedgbasctled on maximum tor S )
2 144 gue. See next

page for sizing Thermal Horsepower Requirements.
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Thermal Horsepower...Tension Brake (Positorq) Selection

The next parameter to evaluate in selecting the correct Positorq is the Thermal Horsepower
Requirement. Each of the three modes of operation analyzed under Torque Requirements will have
a different thermal demand. To make a proper selection each mode needs to be evaluated.

1. Thermal Power - Constant Speed 3.Thermal Power - Set Stop

The Thermal Horsepower Requirement during T Tr-Te
this mode of operation can be determined from ~ THP =— [(1047) RPM - Wl ®]
the following equation:

2011 2011-1500 _
THp = W X PLI x FPM THP =00 [(1047x448)- S22 (0)] = 171 THP
33,000
T, = Total Torque between Sets = 2011 Lb. Ft.
THP = —(12023(‘2) 56000) = 109 THP T a

WK? = First Set Diameter = 15,078 Lb. Ft.2

2.Thermal Power - Panic Stop RPM = @ First Set Diameter = 448

Tp To t = Time
THP, =—— [(1047)RPM - —= (1)] _ _
550 WK2 NOTE: Once again the Maximum Thermal

Load is at the beginning of deceleration and

2283 goes to zero as the system comes to rest.

THP, === [ (1047 x 382) - 223 (0)] = 166 THP _ _
550 27,609 Since the thermal demand deceleration
between sets is relatively transient, it would not
be necessary to purchase a 200 THP Cooler.
27,609 Lb. Ft.2 The optimum selection for the unit under con-
sideration would be determined by finding the

RPM = @ Maximum Diameter = 382 Thermal Capacity at which the transient load
t = Time would not exceed the unit rating for more than

10 seconds.

Tp = Panic Stopping Torque = 2283 Ft. Lbs.

WK? = @ Maximum Diameter

NOTE: Thermal load is maximum att = 0
and decreases linearly to zero when the

THP = THP Peak [1- —10 ]
system has come to rest.

Decel Time

=171[1-20] = 114 THP
30

200
171

166
150 AN

114 \ .
Thermal 00109 N Tension

S
ot g -

N\
Horsepower \
50 ‘ -
A,
Q/)/O \
N
0
0 5 10 15 20 25 30
Time (Seconds)
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Section 16

General Engineering Information

The following section is provided to furnish
additional information that will increase the
confidence level and understanding of the
designer and engineer in applying the formu-
las published in previous sections. This sec-
tion concentrates on working definitions and
illustrations of the concepts governing the
application of clutches and brakes.

There are three steps to successfully com-
plete the selection of the proper size of
clutch and brake.

Force Control Industries, Inc.

General Engineering Information

1.Calculate the Required Dynamic Torque
Capacity for both the clutch and the
brake.

2.Determine the Thermal Horsepower per
engagement for both the clutch and the
brake.

3. Determine the Required Average Thermal
Horsepower Capacity for both the clutch and
the brake.

Dynamic Torque

Objective:
Determine the Dynamic Torque Capacity
required at the Clutch/Brake Output Shatft.

To accurately determine the Torque
Requirements during an acceleration or
deceleration operation, the total inertia, com-
ponent efficiency and total load torque must
be determined and reflected back to the
Clutch/Brake output shaft. A major consider-
ation is the proper application of the ineffi-
ciencies to the individual drive components
during an acceleration or deceleration peri-
od. The total inertial torque is the sum of all
the individual torques associated with each
drive component. The load torque is consid-
ered next and again the proper efficiency fac-
tor must be applied. The dynamic torque is
then found by adding the total inertial torque
and the load torque together.

Three distinct terms make up the equation
for the dynamic torque.

2
1. Inertial Torque .................. WK XN
307.2xt
2. Drive Efficiency .......cccoceeveuee. E
3.Load Torque .......cccceeevevrrennnn T,

Terms #2 and #3 are always present in the
system while the Inertial term #1 is only
applicable during acceleration or decelera-
tion.

Inertial Torque

Objective:
Determine the Reflected Inertia of the Drive System
with Respect to the Output Shaft of the Clutch/Brake.

The first step in determining the dynamic
torque is to determine the inertia in the sys-
tem to be accelerated or decelerated. Inertia
is the measure of resistance an object pos-
sesses to a change in its state of motion. The
term used to quantify this property is WK?2.
The units for this term are Lb. Ft.2. There are

two primary activities required to obtain the
WK? in a form that can be used.

1. Determine the inertia of each component in
the system that will be cycled.

2. Reflect the inertia of each cycled component
back to the clutch and brake

16.1

Distributed by Gross Automation | +1 (262) 252-1600 | sales@grossautomation.com



Distributed by Gross Automation | +1 (262) 252-1600 | sales@grossautomation.com
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1. Determining the Inertia of an Object

The rotational inertia an object has is a func-
tion of its mass and how that mass is distrib-
uted about the rotating axis. The effective
radius is where the entire mass of the object
can be thought to be concentrated. This
effective radius is called the Radius of
Gyration and is designated by the symbol K.
The WK? is found by squaring K and multi-
plying it by the entire weight of the object.

General Engineering Information

The steps to find the WK? of any object are:

1. Determine the weight of the object.

2. Determine K? from the geometry of the
object.

3. Multiply the two terms together.

The following formulas can be used to calcu-
late the Weight and K? of various objects.

Concentrated Weight

2

Hollow Cylinr

Translating Weight

2 2
Weight We=w w=E2xLxtom’ || w=TCa2a v x Lo W= w
|
|
2 2 ) 5 , ,
K K =R KZ:_%_ RO+R1 K =R,
2

16.2

2. Reflecting the Inertia of an Object
back to the Clutch and Brake.

The objective is to obtain an equivalent WK?
that can be attached to the output of the
Clutch/Brake and represents the inertia of all
cycled components in the system.The proce-
dure to obtain the equivalent or reflected
inertia is based on the principle that the total
energy in the system is conserved. (This
means that the reflected inertia of an object

is equal to the actual kinetic energy it pos-
sesses in the drive system.) Since the kinet-
ic energy varies with the square of the speed
the reflected inertia is the object’s actual
inertia affected by the square of the ratio of
the operating speed to the speed of the
Clutch/ Brake. The total reflected inertia is
the sum of the reflected inertia of each indi-
vidual component. The following example, on
the next page, will be used to help clarify
selection of the correct Clutch/Brake.
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Calculating the Inertia and
Reflecting it to the Clutch/Brake

Example:

Required:

B Acceleration Time .............. 4 Sec.
B Deceleration Time .............. .13 Sec.
B Cycles per Minute .............. 10

B LogiC TYPE .ooiiereeeeiienen A

B Clutch/Brake Size .............. 03
Posidyne

B Conveyor Efficiency............ .8

B Chain Drive Efficiency ........ 9

® Reducer Efficiency ............ .8

B Max. Pressure ..........ccco...... 60 PSIG

Boxes

Weight = 500 Lbs. = Weight of each box
WK? = Weight x RO x No. of Boxes

< Total inertia of the 4 boxes
5\? 2

= 500 x (E) X 4 =347.20 Lb. Ft. Ry, = Radius of Conveyor

Pulley
2 ' _ 2 1 2
WK @ Posidyne = WK* x | ————
Total Ratio < Inertia reflected thru the
) drive ratio from the box to
= 34720 X (10 5) = 87l the Clutch/Brake

Conveyor Pulleys

Weight = (Do Dj ) x L x 283 (Lb.n.3 )= Total volume x .238 Lbn?
(Specific weight of steel)
2 2
=3.1416 (ﬁ . 9—) x 18 x 283 =76.02 Lbs. D, = OD of Conveyor Pulley (In)

D; = ID of Conveyor Pulley (In.)

2
WK2 = Weight x (RO + R;? ) % No. L = Length of Conveyor Pulley (In.)

5,, ” Total inertia of both pulleys
=76.02x Hy x [( ) (1 _ ) ] X 2=2389 LbFt2 No. = Number of Pulleys
Rg = Ouitside Radius (Feet)

WK @ Clutch/Brake = WK?2 ( 1 . ) Rj = Inside Radius (Feet)

Total Ratio

1 2 - Inertia reflected to the

= 2389 (10_2 ) = 06LbFt>2 Clutch/Brake
X
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General Engineering Information

20” Diameter Sprocket, 3" Wide

2
Weight = = % x Lx.283 (LbIn.®) <
202
= 31416 x == x 3x.283 =266.72 Lbs.
4
2 RA )2
WK2 = WR _Wx (Ro)
2 2 <

Weight calculated from total
volume times .283 Lb. In.2 for
steel.

Do = OD of Sprocket (In.)

_ 26672 x (10715)?
2

=9261 Lb. Ft?

2
WK2 @ Clutch/Brake = WK2 ( 1 ) <
Jotal Ratio

1
10 x

= 9261 x (

10" Diameter Sprocket, 3" Wide

2 2
) = 23 Lb.F.
2

2
WK calculated using K? = RT

Ro = Radius of Sprocket (Feet)

WHK? reflected to the Clutch/
Brake through the chain drive
and reducer.

O
N

Weight = & —40- x Lx.283(Lbin.3) <

102
= 31416 T X 3x.283 =66.68 Lbs.

wi2 < WR? _ W x (Ro)’

A

2 2

_ 6668 x (5712)°
2

=579 Lb. Ft?

A

2
WK® @ Clutch/Brake = WK?2 (;)
Jotal Ratio.

Weight calculated from total
volume times .283 Lb. In.2 for
steel.
Do = OD of Sprocket (In.)

2
WK? calculated using K® :RT

Ro = Radius of Sprocket (Feet)

WHK? reflected to the Clutch/
Brake through the chain drive
and reducer.

Distributed by Gross Automation | +1 (262) 252-1600 | sales@grossautomation.com

2
= 578 x (%) = 06 Lb.Ft2

10:1 Reducer Coupling Posidyne Clutch/Brake

WK? = 17 Lb. Ft.2 WK? = .78 Lb. Ft.? 03 WK? = .20 Lb. Ft.?
(Information from Veendor) (Information from Vendor) (Information from Vendor)

Total System Reflected Inertial Torque

WK2= 87+.06+.23+.06+.17+.78+.20 = 2.37 Lb. Ft.?

Procedure to Determine the Required Dynamic
Torque Capacity for the Clutch and the Brake.

To make a seemingly complex procedure easily understandable use the Dynamic Torque
Analysis Table shown below. Using the previous example will help you follow the steps to prop-
er Clutch and Brake Selection by filling in the Table on the next page.

16.4
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Dynamic Torque Analysis Table

CLUTCH BRAKE
1 2 3 4 5 6 7 8 9 10 11 12
Speed | Inertia | component| Accumulated |Reflected | Load |Reflected [ Reflected | Dynamic | Reflected | Dynamic
Ratio | WK2 | Efficiency | Efficiency | Inertia |Torque| Load Inertial | Torque | Inertial | Torque
Component @ Factor WK2 Torque | Torque Torque
Input % TL TIC TdC le Tdb
(Lb. Ft2) w.r2) | eom)| wom) | aomy | wbm) | abmy | wbn)
Posidyne 1 0.20 1.0 1.000 0.20 35.16 -108.17
Coupling 1 0.78 1.0 1.000 0.78 137.11 -421.88
10:1 Reducer 1 0.17 0.8 1.000 0.17 29.88 -91.95
10" Dia. Sprocket 10 5.79 0.9 0.800 0.06 13.18 -25.96
20" Dia. Sprocket| 20 92.61 1.0 0.720 0.23 56.15 -89.57
Conveyor Pulley 20 23.89 0.8 0.720 0.06 14.65 -23.37
Boxes 20 347.20 1.0 0.576 0.87 |6732.0] 584.38 265.50 -271.04
Summation 2.37 |6732.0| 584.38 551.63 |1136.01|-1031.94|-447.56

Dynamic Torque (Clutch)

1.List all of the Cycled Components in Column 1 starting at
the Clutch/Brake and proceeding to the Load.

2.List the Input Gear Ratio for each Component in Column 2.
Notice that the 10:1 Reducer is assigned a ratio of 1 because
the input shaft is connected directly to the clutch/brake and
runs at 1800 RPM. The 10” Sprocket is assigned a ratio of 10
because it turns at 180 RPM. The 20” Sprocket is assigned a
ratio of 20 because it turns at 90 RPM.,etc.

3. List the Rotational Inertia for each component in Column 3. These
values were calculated on pages 16.3 and 16.4.

4. List the Component Efficiency in Column 4. These values can be
obtained from vender information or by using engineering
judgement.

5. Determine the Efficiency Factor for each Component and list
it in Column 5. The Efficiency Factor at the Posidyne Clutch/Brake

8. Apply the associated Efficiency Factor to T; and reflect it
back to the Clutch/Brake. The Torque at the Clutch/Brake
varies inversely to the speed reduction between the
Clutch/Brake and the Conveyor Head Pulley. Determine the
Reflected Load Torque and list it in column 8.

T, (column 7)
Reflected Load Torque =T =

Eff. factor (column 5) x ratio
6732

———— = 584.4 Lb. In.
576 x 20

L =

9. Determine the Reflected Inertial Torque Requirement for

each component and list it in column 9. The sum of this col-

umn is the Total Reflected Inertial Torque Requirement. The

two conversion constants in the following equations are (12

Inches / foot) in the numerator and (307.2 foot
revolution/minute second) in the denominator.

is 1. The remaining efficiency factors are determined by multiply- Rlenfé?gﬁd T = WK? (col. 6) x N (change in speed) x 12
ing all the Efficiency Values together that are listed in Column 4 Torque ' 307.2 x t (time) x Ef (Efficiency factor col. 5)
above the component considered in the table.

Posidyne:. -1 Boxes: T,= (SNXUB00-0)X12 oo ipin.

Coupling: @=1 307.2 x (.4) x .576

Reducer: @Q)x@1Q)=1

10" Dia. Sprocket: (1) x (1) x (.8) = .8 Conveyor 1 _ (06)x (1800-0)x12 _ ,, o Lb. In.

20" Dia. Sprocket: (1) x (1) x (.8) x (.9) = .72 Pulley 307.2 x (4) x .72

Conveyor Pulley: (1) x (1) x (.8) x (.9) x (1) =.72 Etc

Boxes: (1) x (1) x (.8) x (.9) x (1) x (.8) = .576

6.Compute the Reflected Inertial Torque Requirements for
each Component and list it in Column 6 using the gear ratio
and rotational inertia listed in Columns 2 and 3.

7. Determine the Load Torque Requirement for the Drive and

10. The sum of the Total Reflected Inertial Torque and the
Reflected Load Torque is the Dynamic Clutch Torque
Required.

list it in Column 7 for the component with which it is associat- ng:g?g
ed. Load Torque is the torque required to maintain a system =Tge =TL + Tic
at constant velocity. This Torque can be found by solving 1(_:Iutch

orque

for Static Equilibrium. T, is computed for the boxes on the
next page. Enter 6732.0 in column 7 for the boxes.

Tyc = 584.38 + 551.63
Tqc = 1136.0 Lb. In.

16.5
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Solving for Static Equilibrium

Example - FBD #1 - Box Example - FBD #2 - Slider Bed & Belt [Example - FBD #3 - Head Pulley

FBD #1 - Box

TF,=0
0=W xSin30°-F,;
EQ.11.1 » F; =W x Sin 30° (Assuming no slippage between belt and boxes)
XF,=0
0=N;-WxCos 30°
EQ.11.2 » N, =W x Cos 30°
EQ.11.3 > > F, =0
Fi'+F,=F
LF,=0
EQ.114 > N;'=N,
EQ.115 > F, = Nou =Nl

K = .2 (Between slider bed and belt)

FBD #3 - Head Pulley

EQ.11.6 >3 Mo =T =F;'x(5)
Substitute EQ. 11.1 into 11.3 - Substitute EQ. 11.2 into 11.5 - Substitute EQ. 11.5 into 11.3 *NOTES: Tq. is the torque
) required during acceleration.
EQ.11.7 >F =W xSin30°+W x Cos 30° p T, is the torque required during
constant velocity.
F1 = 2000 x (.5) + 2000 x (.866) x (.2) = 1346.4 Lbs. N (Change in Speed) = N, - N,
) . _ _ Where N, = Final Speed
Substitute 11.7 into 11.6 T =1346.4 x (5) = 6732 Lb. In. N, = Initial Speed
Dyn amic Torque (Brake) Eg?t?gjteq . WK?2 (col. 6) X N (speed change) x 12 x Eff. factor (col.5)
11. Determine the Reflected Inertial Torque Torque 307.2 x t (time)
Requirements for each component and list them in Column _ — _(87)x(0-1800)x 12 x (.576) _
11. The sum of this column is the Total Reflected Inertial Boes =T, 3072 x 13 = 27104 Lb.In.
Braking Torque Requirement. The two conversion constants in
the equations are (12 |r_lches / foot) in the numerator and Conveyor I:,u"ey:_l_i_(.06)x(0-1800)x12x(.72) — 2337Lb.In.
(307.2 foot revolution / minute second) in the denominator. 307.2x.13

|_\

6.6
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Dynamic Torque Analysis Table

CLUTCH BRAKE
1 2 3 4 5 6 7 8
9 10 11 12
Speed | Inertia |component|Accumulated |Reflected | Load | Reflected | Reflected | Dynamic [Reflected |Dynamic
Ratio | WK2 | Efficiency | Efficiency | Inertia |Torque| Load Inertial | Torque | Inertial | Torque
Component @ Factor WK2 Torque | Torque Torque
Input % TL TIC TdC TI Tdb
(Lb. Ft2) (Lb.Ft2) | Lb.In)| (Lb.In) (Lb.n) | @b.n) | b.in) | (Lb.In)
Posidyne 1 0.20 1.0 1.000 0.20 35.16 -108.17
Coupling 1 0.78 1.0 1.000 0.78 137.11 -421.88
10:1 Reducer 1 0.17 0.8 1.000 0.17 29.88 -91.95
10" Dia. Sprocket| 10 5.79 0.9 0.800 0.06 13.18 -25.96
20" Dia. Sprocket| 20 92.61 1.0 0.720 0.23 56.15 -89.57
Conveyor Pulley 20 23.89 0.8 0.720 0.06 14.65 -23.37
Boxes 20 347.20 1.0 0.576 0.87 16732.0| 584.38 265.50 -271.04
Summation 2.37 |6732.0| 584.38 551.63 |1136.01|-1031.94 |-447.56
12.The total of columns 8 and 11 equals the Dynamic Brake During deceleration the load torque is the same as for the accel-
Torque Required. NOTE: If this value has the same sign as eration phase. This is because friction always opposes the
the Clutch Torque it indicates that the system will decelerate motion of the box. Once the box has stopped the friction force
in less time than assumed. (F») acts in the other direction and therefore the Holding Torque

will be different than the Load Torque. Compute the holding
torque as shown below. The Holding Torque is not entered in the
Tygp = 584.38 - 1031.94 Dynamic Torque Analysis Table shown above.

Tap = 447,56 Lb. In

F1 =2000 x Sin 30° - 2000 x Cos 30°u

Tdb =TL *+Tip

Holding Torque (Brake)

Dynamic Brake Torque is the torque during deceleration and is F1=6536Lbs.
not necessarily the Holding Torque (i.e. torque required for stat- 1, =0536XE)X 576 _ 011 11in
ic equilibrium after the system has come to rest). First of all the h= 20 TUm e

inertial torque disappears after the system is stopped. Also the
Reflected Load Torque is likely to change.

Slg N Convention: The following is an explanation for the Sign Convention used in the Dynamic Torque Analysis Procedure presented
in this Engineering Section. The procedure is set up so that the Inertial and Load Torques are considered separately. The Load Torque in this proce-
dure is found from solving for Static Equilibrium. Since this is the case the sign for the Load Torque does not change sign during the analysis. In order
not to arbitrarily change the sign on the Load Torque to obtain the correct Dynamic Torque the following convention has been used:

1. The direction of Torque required to accelerate the mass of the system is always considered positive.

2.Next, a Static Free Body Diagram (FBD) is generated to determine the Load Torque. If this torque acts in the direction of the acceleration or iner-
tial torque then it is considered to be positive. If not, then the Load Torque is negative.
3. The Sign of the Deceleration Inertial Torque is opposite the Sign for the Acceleration Torque.

During acceleration the Clutch Inertial Torque will be positive by definition. The Load
Torque will generally be positive, especially if the load is predominately a friction or iner-
Dynamic Inertial Load tia load. It is possible for the Load Torque to be negative in some cases. This could hap-
pen if the weight of the load, or some other kind of stored energy like a compressed

Torque Torque Torque spring, is helping to accelerate the load. During acceleration the Dynamic Torque should

Td = Ti + TL be positive. If the Clutch Dynamic Torque is negative then it means that your load is
capable of accelerating by itself faster than you are trying to accelerate it with the clutch.

During deceleration the Brake Inertial Torque will be negative by definition. The Load Torque will be the same as it was during acceleration unless
something physically changed about the load during the process. The computed Brake Dynamic Torque should be negative. If the Brake Dynamic
Torgue turns out positive then it means that your load will stop by itself faster than the braking time you have used for the calculations.
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Force Control Industries, Inc.

Thermal Energy

The Thermal Energy required to be dissipated by
the Clutch and Brake is the heat generated by the
stack slipping during the engagement process. Heat
transfer from the Clutch and Brake occurs by con-
duction through the drive plates and convection
with the oil. The durability of the friction material is
a function of the thermal load imposed on it. The
wear rate of the material is low relatively independ-
ent of the heat generated up to a certain critical
energy level, above which excessive wear will occur
at a very rapid rate and limits the useful life of the
drive.

General Engineering Information

The thermal load on the Clutch is different than the
thermal load the Brake has to dissipate. The reason
for this difference is that the Clutch is a mechanism
which does work. (i.e. the input torque acts through
an angular displacement.) The Brake on the other
hand takes a torsional reaction but has no displace-
ment. Therefore work is not done by the brake.
Thermal Energy is also sometimes called Kinetic
Energy per Engagement.

Clutch Kinetic Energy per Engagement

Thermal Energy = (.436)Tge X [N

TEC =(436) x (1136.01) X _] x 4 = 3566 Ft.Lbs.
100

Jﬂﬁﬂﬂﬂ%ﬂxTﬁW@Hlm-
100

[1800

Brake Kinetic Energy per Engagement

Thermal Energy = (.436)Tgp X [N

TEg = (436) X (-447.56) X [—] x .13 = 457 Ft. Lbs.
100

Eﬁﬁﬂﬁﬂﬁ]xTﬁM@Hlm-
100

-1800

The units of the conversion factor are .436 (Ft.Min) / (In. Revolution Sec.)

Average Thermal Horsepower

The objective of considering the Average Thermal
Horsepower is to determine if the steady state
power level is approaching the dissipation capacity
of the unit. If the Average Thermal Horsepower
exceeds the capacity for free convection, additional
cooling such as a Fan or Water Cooling is required.

(TEc + TEg) x CPM
Average Thermal HP =
33,000
3566 + 457) x 10
THp =68+ 45N X0 _ ) > rhermal HP
33,000

Cooling Options

Force Control provides the designer with four
different Cooling Options to select from for
most sizes of the Posidyne product group.
The Posistop group features the basic or con-
duction cooling method as standard. The
Positorg group is usually equipped with
Forced Oil Lubrication for cooling under con-
stant slip conditions.

Posidyne Clutch/Brake Selection

Use the Tables on Page 2.10 to select a fan cooled 03 Posidyne clutch/brake with “A” logic. The
required dynamic clutch torque determines the selection in this example. In many cases, thermal
horsepower will be the determining factor.

The max. dynamic clutch torque of the “A” Logic 03 Posidyne is 2,413 Lb. In. at the max. clutch air
pressure of 80 psi. The required conveyor dynamic clutch torque of 1,136 Lb. In. is obtained by reduc-
ing the clutch air pressure with a regulator.

The dynamic brake torque of the “A” Logic Posidyne is 509 Lb. In. which nearly matches the calcu-

lated conveyor dynamic brake torque of 448 Lb. In. The conveyor in this example stops quickly by
itself because of the 30° incline and friction. In this case it is possible to reduce cost and complexity
by using “A” or “B” logic clutch/brakes which have spring set brakes. The .13 sec. stopping time pro-
duced by the “A” logic Posidyne is acceptable. If the stopping time needs to be controllable, then
either “S” or “SA” logic would have been selected.

The static brake torque of the clutch/brake (602 Lb.In.) needs to exceed the calculated holding torque
of the conveyor (94.1Lb. In.), and it does.

Basic Fan Cooled

The max. RPM of the Posidyne (1800 RPM for fan cooled) matches the motor speed in the example.

The max. kinetic energy per engagement of the Posidyne (21,494 Ft. Lbs.) needs to exceed the value
calculated for the conveyor. For the example the clutch KE per engagement is 3,566 Ft. Lbs. and the
brake KE per engagement is 457 Ft. Lbs.

The average thermal horsepower of the clutch/brake needs to exceed the value calculated for the
conveyor. For the example the average thermal horsepower is 1.22 HP, so the 03 Posidyne can be
mounted either horizontally (2.8 HP) or vertically (1.4 HP). Horizontal mounting will let the

Water Cooled Forced Lube clutch/brake run cooler and provide a greater margin of safety for extra boxes on the conveyor, etc.
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General Engineering Information Force Control Industries, Inc.

Technical Data

English-Metric Conversion Factors

Multiply the Base Unit by the Factor shown to obtain the desired Conversion.

Measurement Base Unit Factor Conversion

Inch (In.) 254 Millimeter (mm)
Length
Milimeter (mm) .03937 Inch (In.)
Pound-Feet (Lb. Ft.) 1.355818 Newton-Meter (Nm)
Newton-Meter (Nm) 713756 Pound-Feet (Lb. Ft.)
T
orque Ounce-Inch (Oz. In) 007062 | Newton-Meter (Nm)
Newton-Meter (Nm) 141.603 Ounce-Inch (Oz. In.)
_ Pound-Feet Squared (Lb. Ft.2) 042 Kilogram-Meter Squared (kgm?)
Moment of Inertia -
Kilogram-Meter Squared (kgm?)| 23.81 Pound-Feet Squared (Lb. Ft.2)
Foot-Pound (Ft. Lb.) 1.355818 Joule (J)
Energy
Joule (J) .73756 Foot-Pound (Ft. Lb.)
Pound (Lb.) 4.448222 Newton
Force
Newton .224808 Pound (Lb.)
H HP 7457 Kilowatt
Power orsepower (HP) ilowatt (KW)
Kilowatt (KW) 1341 Horsepower (HP)
Horsepower-Seconds per
Thermal Minute (hp-sec./min.) 1242854 Watts (W)
Capacity Horsepower-Seconds per
Watts .08046 . .
atts (W) Minute (hp-sec./min.)
Degrees Fahrenheit (°F) (°F-32) x 5/9 Degrees Celsius (°C)
Temperature i i
Degrees Celsius (°C (°Cx9/)+32 | Degrees Fahrenheit (°F)

Conversion Factors

Ft.-Lb./Min. .0018 hp-sec./min.
In.-Lb./Sec. .009 hp-sec./min.
In.-Lb./Min. .00015 .hp-sec./min.

16.9
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Force Control Industries, Inc.

General Engineering Information

Torque & Rotary Inertia Conversion Factors

TORQUE CONVERSION TABLE
(Multiply by entry in table to convert from A to B)

| B |
BASE
UNIT
. 1 101972 | 141612 | 1.01972 [8.85073| 7 |7.37561 [ 1.01972
y x 10-3 x 107 x 106 | x 1077 x 108 | x108
1.38874 8.67960| 9.80665 |7.23300
- -3 -5
980.665 1 x102 | 10 x104 | x105 | x105| 10
Sl 7.06157 79 0079 1 7.20079 6.25 7.06157 |5.20833| 7.20079
x 104 : x102 | x102 | x103 | x103 | x104
9.80665 9.80665 |7.23300
_ -2
A 105 | 1000 |13.8874 1 |ose7eeo| 702 |02 | 10
. 1.12985 | 1.15213 8.33333] 1.15213
106 | 2103 16 | 115213 | 1 0.112985 |°°70%7 | o2
107 1;?%3312 141.612 | 10.1972 |8.85073 1 0.737561(0.101972
1.35582 | 1.38255
Ib-ft ot | e 104 192 | 13.8255 | 12 1.35582 1 |0.138255
9.80665 1.38874
_ 5
<107 10 103 100 |86.7960| 9.80665 |7.23300| 1
ROTARY INERTIA CONVERSION TABLE
(Multiply by entry in table to convert from A to B)
B
NS = . m-cm- . . Kg-cm- | Ib-in- - 2
— — 5.46745 | 1.01972 3 |3.41716| 141612 |2.37303| 1.01972 |8.85073| 7.37561 7
! x10-3 | x103 | 10 x104 | x10° | x106 | x106 | x107 | x108 | 10
- 2.59000 |4.34028 | 1.86507 | 1.61880 | 1.34900 | 1.82901
182901 | 1 |0.186507|0.182001| 0.0625 | * 703 |40d | Land | aod | and | iiod
980.665 | 5.36174 | 1 [0.080665|0335100| L389%T 1232744 .3 |B6T9G0 | 723300 1 980665
- 1.41612 |2.37303 | 1.01972 | 8.85073| 7.37561 -
1000 | 546745 [ 101972 | 1 [o347ie| L4 OB |25/5% | LOLG | SIS TSR |04
Rl 292641 4.14414 | 6.04444 | 2.98411 | 2.50000 | 2.15840 | 2.92641
A x 103 16 | 298411 2.92641 1 1 x102 | x103 | x103 | x103 [ x10% | x10%
Y 7 06157 7.20079 | 6.25 | 5.20833 | 7.06155
204" | 386.088 | 72.0079 | 70.6155 | 24.1305 1 0a67573( (2057 | %2% | %A% | (O3
N 7 21403 3.10810 | 4.21401
Ib-ft 21087 | 2304 | 420711 | 421401 | 144 | 5.96756 1 |0.420711|0372072| 5P | 42
CEl 0.80665 | 5.36174 7.23300 | 9.80665
o008 [ 29055% | 1000 | 980665 |335.100| 138874 |232714| 1 fosereo| "0 | OO0
LIZORS | 07780 | 115243 | 112985 1386088 | 16 |268117| 15213 | 1 | 83393 | 117085
TSTWY$N | 35582 | 7.41289 | 1.38255 | 1.35582 | 4.63305
%107 x 104 %104 % 104 x 103 192 32.1740| 13.8255 12 1 1.35582
5.46748 | 1.01972 3.41716
107 |04 | aoa | 104 P03 | 141612 |23.7304| 101972 | 8.85073 | 737561 1
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General Engineering Information Force Control Industries, Inc.

Useful Formulas

Torque

T = Force x Radius

_ 63000 HP = Horsepower

T (b.In) = HP x N = Revolutions/Minute
5250 HP = Horsepower

T (Lb.Ft) = HP X ™~ N = Revolutions/Minute

Dynamic Torque (Lb. Ins.)

WK? x N x 12 1 WK? = Inertia (Lb. Ft.?)
Clutch = [ 3072 t + TL] X E N = Change in RPM
< a ta = Accel. Time (Sec.)
WK 2 N 12 T td = Decel. Time (Sec.)
Brake = [ XX ] x E+ -t T. = Load Torque (Lb. In.)
307.2 td E E = Efficiency
Conversion Factor = 307.2 (M )
Min. Sec

Power

T = Torque (Lb. In.)

HP = T x N N = Revolutions/Minute
63,000 HP = Horsepower

Hp = 1T XN T = Torque (Lb. Ft)
5250 N = Revolutions/Minute

HP = Horsepower

Thermal Energy/Engagement

Clutch: TE (Ft.Lbs.) = (.43633) X Ty X (A_N ) X t AN = Speed Change (RPM)
¢ dc 100 Tgc = Dynamic Clutch Torgue (Lb. In.)

Tgp = Dynamic Brake Torque (Lb. In.)
t =Time (Seconds)

Brake: TE, (Ft.Lbs.) = (.43633) X Tgp X (%) Xt Conversion Constant = .43633 ( Ft Min. )

In.Rev. Sec.

Average Thermal Horsepower

 [TEc + TEs] x CPM TE. = Thermal Energy (Clutch)
THP = TE, = Thermal Energy (Brake)
33,000 CPM = Cycles/Minute

Horsepower Sec./Min.

TE, x CPM TE, = Thermal Energy (Brake)

HP Sec./Min. = 550 CPM = Cycles/Minute

16.11

Distributed by Gross Automation | +1 (262) 252-1600 | sales@grossautomation.com



Force Control Industries, Inc. General Engineering Information

Useful Formulas (Continued)

WK ? (Inertia)

Concentrated Weight WK? = WR? W = Weight (Lbs.)
R = Radius (Inches)

Translating Weight WK2 = WR?

D = Diameter (Inches)

2 2
Uniform Disc WK? = [ nD%x L x Lb/In3 ] x RZ L = Length (Inches)
4 2 R = Radius (Inches)

Do = Outside Diameter (Inches)

22 2 2 Di = Inside Diameter (Inches)
HO||_|O;V WK2 = [ TC M X L X Lb_/ln,3 ] X Ro +Ri Ro = Outside Radius (Inches)
Cyln er 4 2 Ri = Inside Radius (Inches)

L = Length (Inches)
Refiected WK* = WK? x ( =LY’ WK? = Inertia
Ratio
. i 2 D = Diameter (Inches)

Weight of Cylinder = 7% x L x Lb/In3 L = Length (Inches)
Specific Weight Lb./Ft3 Specific Weight Lb./In.3
Steel oo, 487  Steel .. .282
Castiron ...cocoeeveveveeeeeiieeeeennn, 442  Castiron ....ccccvvveeeeeeereiiinnnn. .256
Aluminum.........cceevvvvvvivnninnnnnn. 169  Aluminum.......ccccvvvvvivviviinnnnnnn, .098
Bronze .....ccooooeviiiiiiiii, 546  Bronze ......cccccccveveiiiiiiiiiiieaeenn, 316

Inertia Table (WK? of Steel Shafting and Discs)

To determine the WK? of a given shaft or disc multiply the WK? given below, by the length of the shaft or thickness
of disc, in inches. To determine inertia of solids of greater diameter than shown below multiply the tenth of the diam-
eter by 104 or move the decimal point 4 places to the right and multiply the length as above. For hollow shafts, sub-

tract WK? of the inside diameter from the WK? of the outside diameter and again multiply by the length.
Per Inch of Length or Thickness

Dia. = WK? Dia. WK? Dia. WK? Dia. WK? Dia. WK? Dia. WK? | Dia. | WK?

(Ins.) | (Lb.Ft2) (Ins.) (Lb.Ft2) (Ins.) (Lb.Ft.2) (Ins.) (Lb.Ft2) (Ins.) (Lb.Ft.2) (Ins.) (Lb.Ft2) | (ins.) | (Lb.Ft2)
0.75 0.00006 4.75 0.098 8.75 1.13 12.75 5.08 25.00 @ 75.06 41.00 542.9 | 69.00 4355.3
1.00 | 0.0002 5.00 0.120 9.00 1.26 13.00 5.49 26.00  87.80 42.00  597.9 | 72.00 5163.6
1.25 | 0.0005 5.25 0.146 9.25 1.41 13.25 5.92 27.00 102.11 | 43.00 656.9 | 75.00 6079.5
1.50 | 0.001 5.50 0.176 9.50 1.57 13.50 6.38 28.00 118.10 | 44.00 @ 720.2 | 78.00 7112.2
1.75 | 0.002 5.75 0.210 9.75 1.74 13.75 6.87 29.00  135.90 | 45.00 @ 787.9 | 81.00 8271.1
2.00 @ 0.003 6.00 0.249 10.00 1.92 14.00 7.38 30.00 155.64 | 46.00 860.3 | 84.00 9566.2
2.25 | 0.005 6.25 0.293 10.25 2.12 15.00 9.73 31.00  177.45 | 47.00 937.6 | 87.00 11007.8
2.50 @ 0.008 6.50 0.343 10.50 2.34 16.00 12.59 32.00 201.48 | 48.00 1020.0 | 90.00 12606.5
2.75 | 0.011 6.75 0.399 10.75 2.57 17.00 16.05 33.00 227.87 | 49.00 1107.7 | 93.00 14373.2
3.00 0.016 7.00 0.461 11.00 2.81 18.00 20.17 34.00 256.77 | 50.00 @ 1200.9 | 96.00 16319.5
3.25 | 0.021 7.25 0.531 11.25 3.08 19.00 25.04 35.00 288.33 | 51.00 1299.9 | 99.00 18457.1
3.50 @ 0.029 7.50 0.608 11.50 3.36 20.00 | 30.74 36.00 322.73 | 54.00 1633.8 [102.0020798.1
3.75 | 0.038 7.75 0.693 11.75 3.66 21.00 | 37.37 37.00 360.11 | 57.00 @ 2028.3 [105.00 23355.0
4.00 0.049 8.00 0.787 12.00 3.98 22.00 | 45.01 38.00 @ 400.64 | 60.00 @ 2490.2 |108.0026140.7
4.25  0.063 8.25 0.890 12.25 4.33 23.00 | 53.77 39.00  444.51 | 63.00 3026.8 |111.0029168.5
4.50  0.079 8.50 1.00 12.50 4.69 24.00 | 63.75 40.00 @ 491.88 | 66.00 3645.8 |114.0032452.0

WK2 is given in Lb.Ft.2. Multiply by 144 to get Lb. In.2. Moving the decimal point one place in diameter shifts the decimal point in
WK?2 value 4 places in the same direction. Table is based on steel at 487 Lbs. per Cu.Ft. For materials other than steel, divide
16.12 WK2 in table 487, and multiply by: Magnesium-109; Aluminum-169; Cast Iron-442; Brass-527; Bronze-546; Copper-555
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General Engineering Information

Motor Formulas

Force Control Industries, Inc.

3 Phase 1 Phase Direct Current
_ HP x 746 HP x 746 HP x 746
Amps - Y . HP = Horsepower
1.73 x V x Eff x pf V x Eff x pf V x Eff V = Volts

Eff = Efficiency
f=P F

Hp = L73XAXVxEffxpf | AxVxEffxpf A XV x Eff e Amme

746 746 746

The Power Factor will be 80% and the Efficiency 80-90% for most motors.

Motor Information

Approximate Full Load Amps U-Frame T-Frame

Three Three Single Direct Frame Frame

HP Phase Phase Pha?se Current HP RPM Size HP RPM Size
230 Volts | 460 Volts | 230 Volts | 240 Volts 1 1800 182 1 1800 143T

1/2 2 1 4.9 2.7 1 1200 184 1 1200 | 145T
1 3.3 1.8 8 4.8 1.5 1800 184 15 1800 145T
1-1/2 4.8 2.6 10 6.6 1.5 1200 184 1.5 1200 182T
2 6.2 3.4 12 8.5 2 1800 184 2 1800 145T
3 8.6 4.8 17 12.5 2 1200 213 2 1200 184T
5 144 76 28 20 3 1800 213 3 1800 | 182T
7-1/2 21 11 40 29 3 | 1200 215 3 1200 | 213T
o | 26 | 14 | 50 | 3 =200 [ 20 | & |00 | teT
;g gg ;; ii 75 | 1800 254U 75 1800 | 213T
7.5 1200 256U 7.5 1200 254T

25 60 34 92 10 | 1800 | 256U | 10 | 1800 | 215T
30 £ 40 110 10 | 1200 | 284U 10 1200 | 256T
40 100 52 146 15 1800 284U 15 1800 | 254T
50 120 65 180 15 1200 324U 15 1200 | 284T
60 150 77 215 20 1800 286U 20 1800 256T
75 180 96 268 20 1200 326U 20 1200 286T
100 240 124 355 25 1800 324U 25 1800 284T
125 300 156 433 25 1200 364U 25 1200 | 324T
150 360 180 . 534 30 1800 326U 30 1800 286T
200 480 240 712 30 | 1200 | 365U | 30 | 1200 | 326T

40 1800 364U 40 1800 324T 16

To determine Amps @ other voltages 40 1200 404U 40 1200 364T
Volts x Table _ 50 1800 365U 50 1800 326T

vV =—"-""=" (X = Required Voltage) 50 1200 405U 50 1200 | 365T
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Force Control Industries, Inc. General Engineering Information

Motor Dimensions

C-Face Dimensions

Overall Dimensions Foot Mounting Dimensions Shaft Extension Dim’s. C-Face Dimensions
Frame eight
; Ol A B D \Y BD
Size | AB [BSV| C Max P Max | Max o E 2F |G |H a U Min. XD | AH | AJ | AK |BB Max. BF Lbs.
56 |4.91|4.63|12.50| 7.50 | 7.44 | 6.50 | 4.00 | 3.50 | 2.44 |3.00 |.16 [.34*|3/16x3/32| 5/8 | 1.94|1.38| 2.06 |5.88 |4.50 |.16 | 6.50 |3/8-16| 25
1431 6.69 [ 4.50 (12.69| 7.50 | 7.69 | 7.00 | 6.00 | 3.50 | 2.75 4.00 .38 |.34 [3/16x3/32| 7/8 |2.00|1.38|2.13 |5.88 |4.50 |.16 | 6.50 |3/8-16 65
145T 5.00 70
182 14.09 6.50 4.50 70
8.28 | 5.00 9.38 3/16x3/32| 7/8 [2.00|1.38|2.13 [5.88 |4.50 |.16 | 6.50 |3/8-16
184 15.00 7.50 5.50 70
9.00 | 9.00 450 | 3.75 44 | .41
182T 15.19 6.50 4,50 100
7.63 |5.50 9.63 U4x 18 [1-1/812.50|1.75| 2.63 | 7.25 [ 8.50 |.25 | 8.88 |1/2-13
184T 16.19 7.50 5.50 110
213 18.44 7.50 5.50 135
9.22 |6.50 10.94 1/4x18 [1-1/8|2.75|2.00 | 2.75
215 19.94 9.00 7.00 140
10.50(10.50 5.25 |4.25 .50 |.41 7.25|850 [.25 | 9.00 |1/2-13
213T 18.56 7.50 5.50 160
8.94 |6.88 11.00 5/16 x 5/32|1-3/8 | 3.13 | 2.38| 3.13
215T 20.06 9.00 7.00 175
254U 23.50 10.75 8.25 240
11.25|8.00 12.90 5/16 x 5/32|1-3/8 | 3.50 | 2.75 | 3.50
256U 25.25 12.50 10.00 265
12.62(12.50 6.25 | 5.00 .69 (.53 725|850 |.25 | 9.00 |1/2-13
254T 23.25 10.75 8.25 300
11.38|8.25 13.00 3/8x3/16 |1-5/8|3.75 | 2.38 | 3.75
256T 25.00 12.50 10.00 340
284U 26.88 12.50 9.50 317
11.84|9.62 14.00 3/8x3/16 |1-5/8 | 4.63 | 3.75 | 4.63
286U 27.88 14.00 11.00 372
14.00(14.00 7.00 |5.50 .75 |.53 9.00 |10.50(.25 [10.81 |1/2-13
284T 26.13 12.50 9.50 380
12.06|9.38 14.25 12x14 (1-7/84.38|3.25| 4.38
286T 27.69 14.00 11.00 410
324U 30.06 14.00 10.50 470
14.31/10.88 16.19 12x 14 (1-7/85.38|4.25| 5.38
326U 31.56 15.50 12.00 530
16.00(16.00 8.00 | 6.25 .88 |.66 11.00|12.50|.25 |12.81 |5/8-11
3247 29.69 14.00 10.50 600
16 14.25|10.50 16.38 1/2x 14 |2-1/8|5.00 | 3.88 | 5.00
326T 31.19 15.50 12.00 625
364U 16.44[12.25 32.63 18.09/18.00/18.00 1525 9.00 | 7.00 1125 00|.66| Y2x14 |2-1/8|6.13|5.00| 6.13 |11.00(12.50 .25 |13.94 | 5/8-11 45
365U 33.63 16.25 12.25 815

Above Dimensions are given in Inches and are for reference only and will vary by manufacturer.
* - The mounting holes on the 56 Frame Motors are .34” slots.

** - Dimension “D” will never be greater than the above values, but it may be less so that shims are usually required for coupled or geared
machines. When the exact dimension is required, shims up to 1/32” may be necessary on frame sizes where “D” dimension is 8" and less, and on
larger frames shims up to 1/16” may be necessary.
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General Engineering Information

Unit Weights

Posidyne Clutch/Brakes

Force Control Industries, Inc.

Basic Add Lbs. For Options
Size | Weight Fan Water | C-Face | C-Face Manifold Optical
(Lbs.) Cooled | Cooled Input Output | Mntd. Valve | Encoder

X1 42 1 2

X2 42 1 2

X3 57 1 2

15 32 3 4 2

02 84 4 22 6 5 4 2

25 140 5 3 8 6 4 2

03 150 8 3 10 8 4 2

05 208 10 4 4 2

10 359 15 7 4 3

11 393 Std. 6 3

14 412 Std. 6 3

20 858 26 13 6 3

30 | 2156 12 3

Posistop Motor Brakes
Size | XB1|XB2 | XB3 | XB5 | XB6 |MB-056|MB-180 [MB-210|MB-250|MB-280| MB-320| MB-440
V\ﬁgs‘t 31 | 31 | 45 | 140 | 150 | 15 40 45 100 | 108 160 390
Posistop Coupler Brakes
Size XB1 XB2 XB3 | XB5 | XB6 | 056 210 | 250 280 | 320
weatl 31 31 45 | 140 | 150 | 15 45 | 100 | 108 | 160
MagnaShear Motor Brakes

Brake

Size | MSB2 | MSB4 | MSB6 | MSB8 | MSB9 | MSB10|MSB12

Weight | 59 50 65 141 | 250 | 270 | 600

(Lbs.)

16.15
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CF = Consult Factory

Force Control Industries, Inc. General Engineering Information

Unit Weights (Continued)
Assembled Brake Motor (ABM) Electronic Controls
Brake Motor Weight Brake Motor Weight
Size Frame (Lbs.) Size Frame (Lbs.) CONTROL W(ELL?)_IT
56 35 213T 243
143T 55 215T 258 CLPC-LC 35
MB-056 145T 60 MB-250 254T 360
182T 94 254U 340
182U 85 256U 365
184U 85 254T 368
143T 80 256T 413
145T 85 MB-280 |~ g4, 425
MB-180 182T 119 286U 480
182U 110 284T 520
184U 110 286T 546
182T 124 324T 632
184T 138 326T 686
MB-210 213T 180 MB-320 324U 630
213U 188 326U 690
215U 203 364U 905
213T 188 365U 975
215T 203
MB-210L| 254T 305
254U 285
256U 310

Foot Mounted Posistop Brakes
E-Stop Brakes

Size 03 05 10 11 14 20
wpe [s [T s T s|Tt|s|t]s|T]s]|T BrAKE | WEIeHT
V\(’Leb'g;‘t 125 | 132 | 174 |183 | 305|321 | 349 367 | CF | CF | 767 | 808 ES-C 110

S - denotes a Single Unit. T - denotes a Tandem Unit. ESD 128

ES-S 134

ES-L 160

_ ES-T 460

Foot Mounted Positorq Absorber Brakes Y 500

Size | TB03 TB-05 TB-10 | TB-11 TB-14 TB-20 ESX CF

V\(/Let:g?t 125 1132|174 /183 | 305|321 | 349|367 | CF | CF| 767 | 808
S - denotes a Single Unit. T - denotes a Tandem Unit.
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General Engineering Information Force Control Industries, Inc.

Designer’s Toolbox

For over 30 years, Force Control Industries has been helping customers redesign their machinery to be more reliable,
more accurate, faster and last longer. The Designer's Toolbox was developed to let you reap the benefits of our engineer-
ing efforts. We have over 100 Industry Application Notes documenting modifications to specific machinery and the ben-
efits achieved. Visit our website at www.forcecontrol.com to see all the application bulletins.

Need Help with your application? Our Application Engineering group is ready to assist you. Our ability can be best illus-

trated by the wealth of applications and the loyal customers that continually comeback with more problems and applica-
tions for use to solve.

Oil Industry
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Mining Industry

ing Industry
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General Engineering Information Force Control Industries, Inc.

OSB Industry

Dimensional Lumber Industry
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Metal Processing Industry

Metal Forming Industry
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Special 24 Month Warranty

Force Control Limited Warranty

Upon written approval of the application by Force Control Industries, Inc. the
standard Warranty period will be extended to 24 months from date of shipment.

Force Control Industries, Inc. ("Force Control") warrants its
products to be free from defects in material and workman-
ship under normal and proper use for a period of one year
from the date of shipment. Any products purchased from
Force Control that upon inspection at Force Control’s factory
prove to be defective as a result of normal use during the one
year period will be repaired or replaced (at Force Controls’
option) without any charge for parts or labor. This limited
warranty shall be void in regard to (1) any product or part
thereof which has been altered or repaired by a buyer with-
out Force Control’s previous written consent or (2) any prod-
uct or part thereof that has been subjected to unusual elec-
trical, physical or mechanical stress, or upon which the orig-
inal identification marks have been removed or altered.
Transportation charges for shipping any product or part
thereof that the buyer claims is covered by this limited war-
ranty shall be paid by the buyer. If Force Control determines
that any product or part thereof should be repaired or
replaced under the terms of this limited warranty it will pay
for shipping the repaired or replaced product or part thereof
back to the buyer. EXCEPT FOR THE EXPRESS WARRANTY
SET OUT ABOVE, FORCE CONTROL DOES NOT GRANT ANY
WARRANTIES EITHER EXPRESSED OR IMPLIED, INCLUDING
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS
FOR USE. The warranty obligation set forth above is in lieu
of all obligations or liabilities of Force Control for any dam-
ages. Force Control specifically shall not be liable for any
costs incurred by the buyer in disconnecting or re-installing
any product or part thereof repaired or replace under the lim-
ited warranty set out above. FORCE CONTROL EXPRESSLY

EXCLUDES ALL LIABILITY FOR ANY INDIRECT OR CONSEQEN-
TIAL DAMAGES THE BUYER MAY SUSTAIN IN CONNECTION
WITH THE DELIVERY, USE, OR PERFORMACE OF FORCE CON-
TROL PRODUCTS. Under no circumstances shall any liability
for which Force Control is held responsible exceed the sell-
ing price to the buyer of the Force Control products that are
proven to be defective. This limited warranty may be modi-
fied only in writing signed by a duly authorized officer of the
company. This limited warranty applies exclusively to Force
Control products; warranties for motors and gear reducers
and other component parts may be provided by their respec-
tive manufactures. Any legal action for breach of any Force
Control warranty must be commenced within one year of the
date on which the breach is or should have been discovered.

A Return Goods Authorization (RGA) number must be
obtained from the factory and clearly marked on the outside
of the package before any equipment will be accepted for
warranty work. Force Control will pay the shipping costs of
returning the owner parts that are covered by warranty.

Force Control believes that the information in this document
is accurate. The document has been carefully reviewed for
technical accuracy. In the event that technical or typograph-
ical errors exist, Force Control reserves the right to make
changes to subsequent editions of this document without
prior notice to holders of this edition. The reader should con-
sult Force Control if errors are suspected. In no event shall
Force Control be liable for any damages arising out of or
related to this document or the information contained in it.

This Limited Warranty applies exclusively to products manufactured by Force
Control Industries, Inc. Warranties for Motors and Gear Reducers are provided

by their respective manufacturers.

FORCE CONTROL INDUSTRIES, INC.

Home Office

3660 Dixie Highway
Fairfield, Ohio 45014

Tel: (513) 868-0900
Fax: (513) 868-2105

E-Mail: info@forcecontrol.com
Web: www.forcecontrol.com
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