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GEN ERAL SPECT FTCATIONS
STANDARD LENGTH & WAFER TYPE UNTTS

ELECTRICAL
1. OPERATING VOLTAGE 24 - 48 V.D.C,
2. DIELECTRIC TEST - 500 VAC rms 60 Hz

FROM TERMINAL TO CASE FOR 1 MINUTE.
3. INSULATION RESISTANCE - 5OO MEGOHAMS MIN.

AT 5OO VOLTS D.C.
4 .  PULL IN AT 20C.17.3  VOLTS D.C.  MAX.

MECHANICAL
1. RUNOUT OF SHAFT - .OO1 TOTAL INDICATOR READING.
2. END PLAY - .OO1 MAX. UNDER A I LB. REVERSING

AXIAL LOAD.
3. BACKLASH - ZERO BACKLASH.
4. BEARINGS - A.B.E.C. CLASS 3 OR BETTER.

BEARINGS SHIELDED WHERE EXPOSED.
BEARINGS TO BE LUBRICATED WITH ANDEROL
L-456 AND/OR MtL-S 810874.

5. SPEED - 5OOO R.PM. MAXIMUM.
6.  L IFE -  DEPENDENT UPON SPEED & INERTIA

OF OUTPUT LOAD.

ENVIRONMENTAL
1. UNITS MEET ALL APPLICABLE MILITARY SPECIFICATIONS

7. DECAY TIME - APPROX. 50% OF RESPONSE TIME FOR SPRING
TYPE UNITS AND 150% FOR MAGNETIC TYPE UNITs.

8. TERMINAL - WILL WITHSTAND A 5 LB. PULL TEST IN ANY OF
3 MUTUALLY PERPENDICULAR PLANES AND A 20 oz./ in.
TWISTING TOROUE ABOUT TERMINAL CENTERLINE.

9. MATERIAL - HOUSING - ARMCO IRON, OR SIMILAR MATERIAL
PLATED PER MIL -OO.P.416-A.. TYPE 11, CLASS 2 CADMIUM
PLATED & YELLOW DICHROMATE. END CAP - 303 STAINLESS
STEEL OR ALUMINUM, BLACK ANODIZED PER MIL-A-8625
TYPE 2, INPUT FLANGE, ANID OUTPUT SHAFT-STAINLESS sTEEL.

Otdefing GOde PtOCedUfe used ror standard & warer rype units

NODEL CODE MB r-2-3 stt
For Example
Model No.
Frame Size
-1- Output Shaft on Both Ends
-2- Output Shaft on ux" End
-3- Output Shaft on "y" End
Servo Mount (Optional) Magnetic Brake Only

NOTE: Clutch or Brake Output Torques, Drag Torques, and Response frmes can be increased or decreased by up to 100o/o
depending on Duty Cycle and Speed of Engagement. Please contact our Engineering Dept. for assistance.

Fesponse and Decay fime of
Electro-Magnetic ClutchesrBrakes and Glutch-Brakes

t l

ls land Components Group has adopted the fo l lowing methods and def in i t ions on the basis of  their  usefulness to the user of  the c lutch,  brake,  or  c lutch-
brake unit.

The total response time (T) of an electromagnetic clutch or brake is defined as the interval of time from the closing of the electrical circuit until zero relative
mot ion is  obtained at  the f r ic t ion surfaces.  This t ime (T) is  composed of  two elements:  T= e + tm

In this relationship, te, the electrical response time is defined as the time interval between the closing of the switch and the full mating of the friction surfaces;
tm, the mechanical response time, is defined as the time interval from the full mating of the surfaces until zero motion between the units friction surfaces
is obtained.

The electr ical  response t ime ( te)  is  a funct ion of  the c lutch design and adjustment,  as such,  is  d i rect ly  under the manufacturer 's  contro l .  The mechanical
response t ime ( tm),  on the other hand, depends on the mechanical  factors of  the appl icat ion,  speci f ical ly ,  the angular  veloci ty  and the inert ia involved.

The electrical response time is proportioned to the VR of the actuating solenoid, and is, therefore, related to the mechanical forces produced within the
device. For any given size of clutch or brake, the higher the torque, the longer the electrical response time. Electrical response time is also the function
of the wattage dissipated in the solenoid. The higher the power that can be dissipated, the faster the response time. Since the mechanical response time
is dependent on the torque produced by the device,  i t  fo l lows that  a reduct ion of  the design torque of  a uni t  for  any given appl icat ion,  wi l l  resul t  in an
increase in mechanical time (tm) with a corresponding decrease in electrical response time (t€). As can be expected, the smallest total time (T) will be
obtained when the mechanical  response t ime and the electr ical  response t ime are approximately equal .  An example here may be helpfu l .  Let  us assume
that a clutch having an electrical response time of 16 milliseconds produces a torque of 20 inch-ounces, which results in a mechanical time of 1 millisecond.
The total response time would be 17 milliseconds. lf the device is adjusted to give a torque of half its original value, or 

'i0 
inch-ounces, the mechanical

time would be doubled. or 2 milliseconds, but the electrical time would be reduced to half, or 8 milliseconds, giving now a total response time of 10 milliseconds.
A minimum total  t ime of  8 mi l l iseconds wi l l  be obtained when electr ical  and rnechanical  t ime are equal .  This factor  of  t ime eoual izat ion should be keot  in
mind when fast resoonse is essential.



FTESPONSE TIME

ELECTRIGAL RESPOilSE TIME (tel
Electrical response time can be readily measured by observing the rise of the current in the actuating circuit as a function
of time. This rise is characteristic of an inductive circuit where the current rises to a maximum of E/R. Due to the fact that
the mechanical displacement of the clutch or brake moving parts results in a sudden change in inductance, this displacement
can be observed as blips or dips in the otherwise smooth current rise. This is shown in figure 1a. Complete mating of the
friction parts occurs at the second blip. Figure 1b also shows the electrical connection for this measurement.

The electrical decay time or the "let-go" can be measured by observing the voltage induced in the solenoid by the collapse
of the interrupted current. lf the clutch or brake had a perfect lossless inductance with no distributed capacitance the letlgo
would coincide with the moment of current interruption. However, due to the eddy losses and capacitance in the inductive
circuit the decay shows an appreciable slope. This slope is generally 3 to 10 times faster than the current rise. lt should be
noted, however, that some devices do not let go until the voltage has collapsed to nearly zero. This requires a passage of
time equivalent to four (4) or more time constants. The decay time therefore has no fixed relationship to the rise time and
depends on the characteristics of the unit and its adjustment. Figures 1c and 1d show decay time measurement and connections.

The electrical response time values shown in our catalog represent nominal values. Whenever response time is important in
an application it should be brought to the attention of our Engineering Department. Response times in the order of fractions
of a millisecond can be obtained by proper design of the clutch or brake and by the use of special actuating circuits.

MECHANICAL RESPONSE TIME (tml
The mechanical response time is a function of the torque, the total inertia to be accelerated and the net change in velocity:

In this relationship, l, the inertia, normally expressed in lb-ft-sec. Aw is the net change in angular velocity in radians per sec-
ond and O is the torque in lb-ft. lt is sometimes more convenient to express this relation as follows:

1n,.': wR'_rs4BPM

Here is the inertia in oz-in . ARPM is the net change in revolutions per minute and O is the torque in oz-in. The mechani-
cal time (tm) will be given in milliseconds. lt should be pointed out that the figure for inertia in either equation must be the
total inertia to be accelerated or decelerated including the clutch or brake internal inertia. lf the inertias are rotating at dif-
ferent speeds they must be transferred to the clutch or brake speed by the square of the gear ratios.
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APPLTGATION DATA
The design of modular packages proceeds in much the same manner as with
a conventional servo-mechanism. The main purpose, as with all systems of
this type it to drive one or more output devices in accordance with input and
accuracy specifications. Typical input requirements, such as, frequency,
response bandwidth, response to constant velocity input signals, positioning
accuracy, velocity lag, etc., must be met when varying the inertia and friction
of the load. This, in effect, establishesthe power input capacity of the drive-
motor. Gear reducers are often required to act as mechanical "imoedance
matching devices" to provide the relatively low speed and high torques
required by the load. The dynamic load, therefore, is very essential in selecting
a suitable gear ratio.

The inclusion of the clutch-brake devices is established by the performance

requirement of the overall package. In one instance, it may be required to
drive the load rapidly in accordance with an input signal, and then bring it
abruptly to a halt. This is accomplished by a clutch-brake which can couple
the load to the motor when energized or decouple and brake the load when
de-energized. These features are accomplished while the motor is spinning
freely. Since the kinetic energy of the high speed drive motor most often
constitutes the largest stored energy of the system, the clutch-brake
method of stopping as described above, means that this stored energy
need not be dissipated in the brake, because the brake only holds the load

and does not stop the motor. This means the load can be quickly brought to

a halt, which is an outstanding and often required design feature.

Another design feature of  magnet ic c lutches and brakes is  the c lutch
dissipation required for transmitting rotational energy from a motor to the
load. Where the driven load is predominantly friction, acceleration is
extremely rapid once the clutch torque builds up to exceed the load torque
and clutch dissipation is relatively light. When the load is effectively of very
high inertia, the energy dissipated by clutch during load acceleration equals
the final kinetic energy of the load. The same holds true for brake dissipation
during the stopping of a high inertia load. These relations are valid regardless

of the time required for starting and stopping. In the most general case, the
motor may require gearing before coupling to the clutching mechanism,
while additional gearing is required between clutch and load. The selection
of optimum gear ratios is a straight-forward servomechanism design problem:
The principal point is the need for matching motor to clutch, and motor,
through the clutch to the load.

Thus, we have chosen a motor, clutching mechanism, and suitable gearing to
match the parameters and dynamic performance characteristics of the load.

Frequently, a spring-return mechanism is employed to !'estore a required
zero condition of the output device when it is decoupled from the motor.
ISLANDI line of modular spring'return devices is extensive in that it can provide
the unidirectional or bidirectional return to a null position. Spring torque
should be relatively uniform over the angular range of the output device and
be sufficient to overcome friction. The spring should return to tfie reference
position rapidly and alternate the underdamped oscillation of contact in a
short time duration. The sorino-return mechanism must not lead to excessive
w'ear from impacts o..rrring-on release of the holding device. The spring-
return can be used integrally in a modular package with a commutator
swi tch  to  p rov ide  re tu rn  a t  a  spec i f i c  angu lar  d isp lacement .  Th is  i s
accomplished by de-activating a clutch with the conducting segment of the
switch. The final package must be capable not only of performing as
required, but also of meeting the requirements or ruggedness and reliability
under severe operating and environmental conditions. ISLAND! in-line
assemblies provide outstanding operation under various environments, such
as excessive humidity salt spray, dust, etc., since there are less physical
openings in the assembled package than with separate components.

ln summary the customer should provide detailed input, operational and output
requirements for the components required. In cases where design information of
various modules is required. ISLAND maintains a large force of competent sales
engineers to offer experienced and technical know-how in any area required.

Ts,TArilD EO'MPo/NE,I'TS GROUP
oFFEreTHE MGSTAOMPLETE LTNE OF WENC CLIITC*IES & B,HATfEfi

''YSTEBES'S CLUTCHES AND BRAKES
The most inherently, reliable and long lived variable torque control clutch or brake, designed for constant tension-slip type applications,
is a hysteresis type unit. Hysteresis units, clutches and brakes, exhibit a directly proportioned torque rise in proportion to the applied
current. The output torque of these units is independent of speed. Because the coupling action is purely magnetic there is no physical
contact between the coupling members; therefore the unit exhibits no wear or f luctuation of torque with respect to l i fe.

C

SILEN7 STOP FA'L-SAFE BBAKES fSEFTES SaF'
These brakes are designed for fast silent stop if the currents fails. These unique brakes offer

several mounting options, less noise - asbestos free with fast response time, long life and high

torque vs size and are available vohages. The brakes typically are used in machine tools, printers,

copiers, and film drives. Agricuhural applications such as irrigation anci fertilize dispersion demonstrate

the versatility of these units and their ability to function under different and adverse conditions.

INDUSTRTAL TYPE (Open Framel
These clutehes and brakes are manufactured for high volume uti l izat ion where

cost is considered paramount. They are incorporated in copying machines,

a i r  condi t ion ing equipment ,  sewing machines,  automated machine tools ,
packaging equipment  and a host  of  other  devices.  Wr i te for  our  la test
industrial Catalog i l lustrating a wide range of models & sizes for immediate
delivery. A clutch/brake application is only limited by the designer's imagination,
and not by a unit  from ISLAND. l f  i t  can de done - we wil l  do i t !



UNITIZED MODULES/IN.LINE SERVO ASSEMBLIES

THIS ASSEMBLY IIICLUDES: SEBVO M0T0B, BRAKE, GEABHEAD, CL||TCH, SPRING BETLIRN, AilD POTETITIOMEnEB

TSEFVO MOTOR
ISLAND Standard Mark (MK) '14,400 

cycle

FUNCTION:  Main  dr iver  o f  un i ted  modu le

ADVANTAGES: Faster Response and Sensitivity
due to  e l im ina t ion  o f  gear ing  and i t ' s  re la ted
iner t ia  and back lash

.DC WAFER BRAKE
ISLAND Standard  s ize  11

FUNCTION: Brake rotation of Servo Motor
and Gearhead

ADVANTAGES: Longer Life - from ball bearings
due to  zero  back lash  coup l ing  wh ich  e l im ina tes
iner t ia l  shock ing  o f  bear ing  dur ing  brak ing

]GEARHEAD
ISLAND Standard  s ize  1  1  (1000:1)

FUNCTION: Steps down R.P.M. o{ motor and
Increases  ou tpu t  to rque

ADVANTAGES: Faster Response-due to uti l ization o{
brake output shaft pinion as low inertia input pinion

.DC WAFER CLUTCH
ISLAND Standard  s ize  11

FUNCTION: Allows motor, brake and gearhead to
over r ide  spr ing  re tu rn ;  s tops  w i thout  damage

ADVANTAGES: Greater accuracy - full uti l ization
of zero backlash feature of clutch allows closer
"nu l l ing"  accurac ies  f rom spr ing  re tu rn  mechan ism

CAN CO'VS'S7 OF ANY OF

r SPF,,VG FETUR'VS,+

r sywcHRos,s

) CO M M UTATOR SW ITCHES,I
* Manufadured by iSLAND COMPONENIS GROUfl /NC.

. NU'J. TWE SPR,NG RETURN MEC']AIIISM
ISLAND Standard  s ize  11

FUNCTION: Allows potentiometer wiper element
to bi-directionally return to a zero or null position

ADVANTAGES: Greater Accuracy - is possible

because of the zero backlash coupling of both
input and output shaft to their respective load

. STANDARD NON-WIRE WOUND
POTENTTOMETER
ISLAND Standard  s ize  11
FUNCTION: Output voltage divider of unitized
moou le

ADVANTAGES: Greater Accuracy - due to
zero  back lash  coup l ing

f,]E FOLLOWING
. POTENTIOMETEFS*

r E'VCODERS*

. TACHOMETERS*

IN.LINE ASSEMBI,'ES

. CLUTCHES and BRAKES*

. MOTORS*

. GEARHEADS*

Advantages of ln-Line Assemblies
The packaging of several electrc-mechanical components on a common shaft results in increased system accuracy at lower cost.

The groupings of components such as magnetic clutches and brakes, spring returns, motors, potentiometers, gearheads, switches, syn-
chros, etc.' into a single housing with a common shaft line provides the fotlowing features:

LESS SPACE is required for the combined assemblies, since gearing associated with coupling between components is el iminated.
For example, if a potentiometer is to be mechanically connected to the output shaft of a magnetlc clutch, less space will be required by using
a common shaft between the components. This feature can be readily applied to many other applications utilizing the many types of unitizeJ
modules avai lable.

SYSTEM RELIABILIry is, in effect, a function of the number o{ mechanical and electrical failures that can occur. By using unitized modules,
the number of mechanical connections between components is reduced. This in turn lessens failure probability, and greater reliability is
achieved.

ACCURACIES and sensitivity are improved with unitized modules because backlash and phasing are less critical. For example, if the output
shaft of a magnetic clutch is to be connected to a spring return and single pole commutator switch, the phasing of the switch contacts to
the null position o{ the spring return can be held to closer accuracies i{ assembled as an integral unit. Also, the null position will not be affected
by the gearing backlash if assembled to a common shaft.

LOWER COST The reduced number and complexity of parts and the reduction in customer assembly costs combine to make ISLAND
COMPONENTS GROUB lNC. packaged system an economical alternative to individual component procurement.
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ISLAND GOMPONENTS GROUP

Putt ing Your Ideas Into Mot ion

Engineering & Design Assrbtance
ln today's modern world, electromechanical components must meet exact

specifications. Highly qualified engineers on staff is essentra/ to achieve best

proiect results. At ISLAND, when it comes to providing the expertise to get the

job done, we wrote the book. Each engineeing application provides us with a

new challenge, whether it's enhanced pertormance, or trouble-shooting an

intricate in-line assembly, we're ready. Talk to us about your next project or

ideas and we'll get the gears into motion ight away.

Special Applications

Gear Ratios.

Bearing & Lubrication .

Temperature Range.

Mechanical Configurations .

(Shaft, Body Diameter or Length)

Reduced Backlash o

Anti - Bac kl ash Sysfems o

SlrP C/ufches '

lnline-Assemblies can be Designed .

to Special Requirements

Parallel plate actuators can be .

supplied for specific applications

Specialty Motors.

Customer Service
From the moment you call, the friendly professionals at /St AND are available

to work with you. lt is impoftant to us that you are kept informed of each job's

status, from the moment you place your order, through manufactuing, to final

test and on-time delivery. Whatever your needs are, you'll receive the courteous

seryice that's grown to be a trademark at ISLAND COMPONENTS GROUE lnc.

ISLANE
340-A

colr,lPoNENTS GROLrP, tNC.
Central Avenue, Bohemia, New York 11716

631 .563.4224
fax: 631.563.4363

www. islandcomponents. com


