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POWER TRANSMISSION EQUIPMENT

Experience

Twin Disc specializes in giving engi-
neering services to the person with a
power fransmission problem. More
than 60 years of clutch experience is
available to you. From as low as % hp
to as high as 35,000 hp, Twin Disc has a
clufch to match your requirement.

Fluid Drives

In addition to clutches, Twin Disc man-
ufactures fluid couplings as well as
single-stage and three-stage hydrau-
lic torque converters.

Special Designs

If you are an original equipment man-
ufacturer with quantity requirements,
consideration can be given to design-
ing special power fransmission prod-
-ucts for your individual needs. The tfre-
mendous number of standard com-
ponent items currently manufactured
makes it possible that many of these
can be used, holding tooling cosisto a
minimum.

Unbiased
Recommendations

Your Twin Disc Application Engineer
givesyou unbiased recommendations
because of his complete line of prod-
ucts. For engineering information, it
may be more convenient for you to
contact one of the District Offices or
your Twin Disc Authorized Distributor,

Service

All Twin Disc products are backed by
an extensive worldwide parts and ser-
vice organization . . . to protect you
from unnecessary downtime and loss
of production. In addition to the net-
work of strategically located Twin Disc
Authorized Distributors, parts stocks are
maintained by thousands of distribu-
fors who represent the major manu-
facturers of the powered eguipment
and machinery you use. Twin Disc Dis-
tributors are also located throughout
the free world, and Twin Disc products
are built by foreign manufacturing li-
censees. Users of Twin Disc products
can operate virtually any place in the
free world and have full assurance of
Twin Disc parts and service.
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Dry Cluich Information

The clutches described in this bulletin
are of two basic types: airractuated
and mechanically-actuated. Each
has particular advantages and disad-
vantages depending upon the appli-
cation.

Air Clutches

Twin Disc Air Clufches do not require
adjustment for friction plate wear. Fur-
ther, air clutches exert more torque for
agiven diameter because of the large
air diaphragm providing the clamp-
ing force. But air clutches are not uni-
formly used because of the impossibil-
ity or difficulty of providing air to many
installations.

Alrclufches have the further advan-
fage of being remote confrolled quite
easily. They can be readily tied into the
machine cycle with push button con-
trol, automatic actuation through limit
switches, or other devices of this nature.
Control valves are of two general types.
When sudden rapid engagement is
permissible, a simple “on-off” valve
can be used. Where smooth engage-
ment or partial forques are required, a
controlled pressure valve is selected.
The pressure admitted through this
type is proportional to the throw of the
control lever.

Mechanically-
Actuated Clutches

Mechanically-actuated clutches re-
quire adjustment for wear on the fric-
tion plates. Twin Disc Mechanically-
Actuated Clutches are easily adjusted
with a simple single-point feature.
Wear is a function of the energy of
clutch engagement so no simple rule
can be set asto how often adjustment
is necessary. However, under average
cut-off conditions, usually several
thousand engagements can be made
before takeup is required.

The torque of a mechanically-
actuated clutch is, of course, propor-
ftional to the degree of adjustment.
Values set forth for Twin Disc clutches
are torques that can be obtained with
reasonable manual effort. Higher
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forques are, of course, possible with
hydraulic or air cylinders, but such
applications are not normally encour-
aged unless the installation is such
that only low horsepower is required.

Driving Plates

Gear Tooth Type: The driving (friction)
plates can be furnished either in solid
construction or radially split. Split plates
permit quick replacement when a
driving ring is used. But their use can
cause trouble if high disengaged
speeds are required and the driving
ring Is the driving member, which is
normally the case. The split plates tend
to wedge through centrifugal force
into the ring and thus cause drag. Mul-
fiple plate clutches, with more rubbing
surfaces for the same fixed amount of
release, are more subject to this condi-
tion.

Solid plates are normally prefera-
ble, particularly on applications where
engagements are infrequent since re-
placement then is seldom, if ever,
necessary. On installations where the
clutch shaft is subject to torsional vi-
brations, solid plates will occasionally
cause noise since the driving plate
necessarily has backlash clearance in
the driving ring. Splitting the plates
usually reduces or eliminates this noise.

confinued on page 3




Throwout Collars

Throwout collars are furnished on all
. Twin Disc Mechanically-Actuated
* Clutches. With Model CL Clutches,
there is a choice of using bronze orball

bearing collars. Bronze collars are
lower in price and have the advan-
fage of being radially split for easy
replacement. Ball bearing collars,
however, have much longer life and
therefore are usually recommended

Application Data

Clutch Selection

Twin Disc has amassed over 60 years
experience in selecting and applying
the right clutch to each particular job.
The services of the Application De-
partment are available to you without
cost. Simply write the Application De-
partment at Racine, Wisconsin outlin-
ing your problem. The following infor-
mation is necessary for g complete
evaluation: type and horsepower of
prime mover, tforgue and speed of
prime mover, space for clutch, desired
clutch shaft speed and diameter, de-
scription and speed of driven machine,
duty cycle including number of clutch
engagements per hour, environmen-
tal conditions and any other informa-
tion that might be of value. Afreehand
skefch or drawing of the proposed
installation is of great value.

The following selection procedure
will normally permit the engineer to
make a fentative conservative selec-
tion for layout purposes. It is advisable
that this selection be verified with Twin
Disc before purchasing.

Maximum Speeds

The maximum speeds listed in this bul-
letin are safe permissible speeds pos-
sible with cast iron driving rings. The
driving ring is normailly the most critical
member because it has the largest
diameter. It should be remembered
that the maximum speed listed is usu-
ally set considerably above the de-
sired operating speed in the average
installation.,

Steel driving rings are available in
most sizes for high speed applica-
fions. Consult Twin Disc for availability
and speed limitations for clutches
equipped with these rings.

Maximum speed should not be
exceeded without Twin Disc approval.
Clutch failure due to centrifugal force
can be likened to a shrapnel burst,
Check each installation fo see that

backdriven speeds do not exceed
calculated forward speeds. Also cau-
tion must be used in applying clutches
to D.C. series-wound motors or gaso-
line engines with velocity type gover-
nors that might permit an engine
runaway if the load is suddenly
removed.

Engagement Forces
Mechanically-Actuated
Clutches

It must be realized that the axial force
figures listed in this bulletin are approx-
imate values. They are to be used as a
rough guide only.

Axial force figures vary, for a given
size clutch, within a wide range (as
much as £50% or more) depending
upon clutch adjusiment and the type
of application. Engaging effort is sub-
stantially affected by factors such as
whether the clufch body is rotating or
at rest when being engaged, the
amount of vibration present, degree of
lever and pin Iubrication, etfc.

The listed figures, though approxi-

‘mate, will provide satisfactory opera-

fion. However, if the axial force is
divided by the mechanical advan-
tage of the lever and throwout fork, the
lever force will usually appear to be
uncomfortably high.

for use where frequent engagements
are necessary.

Throwout Forks

Throwout forks can be furnished for all
Model CL Clutches.

This apparent discrepancy is ex-
plained by consulting the graph below
which illustrates the axial force which
must be exerted at any one point over
the length of the clutch travel.

It will be noted that the actual axial
force is not a constant figure, requiring
maximum force for only a brief period
as the clutch goes over-center. The
work or energy expended during this
short pericd (illustrated by the shaded
area) is so small that it is provided in a
normal quick engagement by the in-
erfia force resident in the body of the
individual working the clutch. As the
hand effort builds up, the operator
automatically leans info the lever thus
releasing sufficient body inertia to af-
fect engagement.

Of course, when remote engaging
devices are desired with air or hydrau-
lic cylinders, it is necessary that these
be selected with provision to accom-
modate the full factor, since they nor-
mally do not have sufficient inertia
force to provide the peak engaging
effort required. In addition, linkages of
this type usually have considerable
friction loss.

[t is important also that engaging
mechanisms be so designed torelieve
the engaging thrust on the throwout
collar once engagement is effected.




selecting for Cluich Size and Capacity

The following selection procedure
should give ample margin of capacity
over actual requirements, which is the
best assurance of long and trouble-
free life.

1. Determine the duty service, the
maximum horsepower require-
ments of the driven equipment,
type of prime mover, approximate
number of clufch engagements per
hour, clutch shaft speed, and clutch
shaft diameter.

2. Using the clufch shaft speed and
maximum horsepower figure from
Step 1, determine torque require-
ments with these formulae:

TORQUE (lbs.-ft.) = M‘%ﬂ

TORQUE (lbs.) = SONLEEX5252

Where load horsepower require-
ment cannot accurately be deter-
mined, the prime mover continuous

horsepower can be used. Be sure fo
deduct all confinuous parasitic
loads (i.e.. fans, alternator, etc.). Air
compressors, hydraulic pumps or
motors may be cyclic rather than
continuous loads. Review drive train
carefullyand completely.

. Choose the Duty Serwice Classifi-

cation from Table No. 1 which most
closely describes the application.
Note carefully if clutch is selected
by horsepower or torque classifi-
cation.

. If clutch is Duty CLASS | (forque

requirement), refer fo the Clutch
Capacity Chart for the type of
clutch you are considering (V. CL, E
or EH mechanical or PO air), and
select a clutch with a working
torque (50% of slip torque for me-
chanical clutches and 75% for PO
Air Clutches) capacity equal fo or
greater than the torque figure from
Step 2. You will probably use a
clutch of larger diametfer and one

Table No. 1

plate, if you have alength problem.
A two- or three-plate clutch would
be proper if diameter is of concemn.
In the case of an electric motor
prime mover, the peak motor forque
must be considered. Itis desirable to
“cover” this peak motor torque with
the slip torque of the selected
clutch.

. |f clutch is Duty CLASS II, Il or IV

(horsepowerreguirement), selectthe
model clutch with a rating equal to
or greater than confinuous horse-
power rating of the drive.

. Check the bore size chart of se-

lected clutch, Determine if a bore
size is available to fit the drive shaft
requirement,

. Check that the maximum safe

speed of the clufch is not exceeded
by the drive.

. Review and select the required ac-

cessories to complete the clutch
installation.

4 Agitators—pureliquids
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Large Mechanical Clutich

Large Air Clutch

Duty Service Classification

Duty Class I: The clutch is used for disconnecting the power
from the load. When engaging, so little work is done that the
clutch shows no femperature increase at the pressure plate
outer surface. Use maximum input torque from the Class |
Table, disregard horsepower. The mechanism is operated
one (1) or more hours before disconnecting.

Examples: Engagement of clutches with the driven
equipment having WR? less than that of the clutch and
whose torque demand curve is similar to that of a centrifu-

gal pump.

Duty Class ll: The clutchis used primarily for disconnect, but
does more work during engagement than in Duty Class |.
The clutch will engage within two (2) seconds, never heat
the pressure plate more than 50°F (10°C) above ambient,
and once engaged is operated for one (1) or more hours
before disconnecting. The maximum horsepowerwhich the
clutch can absorb is given in Class |l Table.

Examples: Power shovel master clufch, generator, line
shafts and similar light duty drives.

Duty Class lil: The clutch will engage within three (3)
seconds, never heat the pressure plate more than 100°F
(37.8°C) above ambient, and once engaged is operated
for one (1) or more hours before disconnecting. The maxi-

mum horsepower which the clutch can absorb is given in
Class lll Table.

Examples: Engine PTO sftarting average loads, and
clutches whose starting load is up to 1.4 fimes the running
load. Blowers, fans, screw comprassor, conveyors and similar
normal duty drives.

Duty Class IV: The clutch will engage within four (4) sec-
onds, never heat the pressure plate more than 150°F (64°C)
above ambient, and once engaged is operated forone (1)
or more hours before disconnecting. The maximum horse-
power which the clutch can absorb is given in Class IV Table.

Examples: Engine PTO starting heavy loads such as rock
crushers, mud pumps, and other large inertia machinery
and clutches whose starting load is up to 1.8 times the
running load typical of heavy duty drives.

Duty Class V: The clutch is used to start large inertia loads
which require four (4) seconds to start the largest load, with
the longest slip period per engagement not to exceed ten
(10) seconds. The clutch must be selected according to its
horsepower absorptfion capability. Clutch applications in
this Duty Class or those which require frequent engage-
ments require factory review. Contact General Products
Application Department for consultation on the drive.
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Most Sizes Available in 1,2 or 3
Plate Construction

Model CL Cluiches are of the pcsitive over-center
design. They are engaged by mechanically moving a
sliding sleeve on which is mounted a hardened cylin-
drical cam known as a “cone slegve.”

This type cluteh is of unusually heavy-duty consfruc-
tion. All clutch surfaces are of high-strength cast iron
with generous sections to absorb clutch heat without
distress. Yet overall dimensions are held to a minimum
to provide a small space package for machine installa-
fion. Maximum bore sizes are adequate for oversize
shafts. High production runs render Model CL Clutches
relafively inexpensive.

For service involving frequent engagements, the
single-plate clutch is normally used. For medium or
normal service, the two- and three-plate clutches pro-
vide double and friple torgue capacity within the same
diameter. Single-point adjustment is provided forwear.:

The driving plates, furnished of high-guality molded
non-asbestos material, have external splined gear
teeth which mo’re with gear footh driving rings.

M.D.8. Drilling Supply
26041 Newton Circle
Elko, MN 55020

Phcne # 800-837-1540
o Fax & 952-461-3403

Siondard Keywqys

-Twmﬁlsc Mechanical Clutches
Model CL—Sizes 5, 6, 8, 10 and 11 inches

S’rc:ndard Avculc:ble Bore Sizes

Hub bores will be held to our standard tolerance of nominal
size plus .000 minus .001; and cone sleeve bores will be held
to nominal size plus .004 plus .006.

Standardized keyway sizes have been established for all
bores listed above.
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* See page 3 regarding axial force information.
1 See page 3 regarding maximum speeds.
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Available in 1,2, or 3
Plate Consiruction

Twin Disc PO Air Clutches are designed to give the user
maximum dependability and lowest possible installa-
fion and operating costfs. They are used extensively by
leading manufacturers of rock crushers, fractor
winches, pipe-extruding machines, drilling rigs.
machine tools, pug mills and other industrial equip-
ment.

Twin Disc PO Air Clutches, in small size units, offer
many outstanding advantages.

No Adjustment for Wear

Twin Disc Medium PO Air Cluiches are available in
friple-plate, double-plate and single-plate construction
with maximum torque capacity of 3480 Ibs.-ft. They pro-
vide constant torque capacity without adjustment and
are self-compensating for wear,

The design of the Medium PO Air Clutch permits
highest capacity to comparably sized air clutches, An
exclusive cartridge-type diaphragm of long-lasting
neoprene reinforced with nylon eliminates leakage
and provides long life. .

Twin Disc Medium PO Air Clutches are compact and
rugged with clutch mass properly disiributed relative to
friction areq, providing long life on high energy loads.
‘They are narrow in width permitting replacement of
old-style drum or band clutches.

Medium Air Clutches

Model PO—Sizes 8, 10 and 113/; inches

Twin Disc Air Clutches are suitable for air systems up fo
130 pounds per square inch.

Other features built info Twin Disc Medium PO Air
Clutches include lighter weight, which reduces inertia
mass...fast, smooth operation under all working condi-
tions...no seal drag...positive, quick release...and am-
ple cooling surface,

In order to compute forque at other pressures, multi-
ply the actual pressure to be used by the appropriate
forque value in the capacity chart, and divide this
resuliant figure by 130,

Ample diaphragm
travel eliminates need
for wear adjustment.

Asbestos

insulator plate
shields diaphragm
from source

of heat:

Diaphragm
formed from

neoprene reinforced
with nylon.
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Cariridge-type
diaphragm assembly
eliminates leakage
problems.

Molded asbestos
gear-tooth driving
plates furnished
as standard.

Threaded nut
provides quick
disassembly.

Generous release
springs provide fast,
positive release.
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and 42 inches

Most Sizes Available in 1,2 or 3
Plate Construction

The heart of the Large PO Air Clutch is the diaphragm,
perfected after many years of research and develop-
ment. Exfensive tests in field and laboratory enable Twin
Disc to state without qualification that this diaphragm
will outlast any other clutch tube or diaphragm in use
today.

In large clufches, the weight of the floating plates
sometimes creates insufficient clearance and a fen-
dency to drag in the released position. Large PO Air
Clutch design eliminates this source of trouble through
the use of a unique release spring design. This feafure
mechanically separates the plates in the released posi-
tion.

Because air volume is required o engage the larger
clutches, these sizes (14-inch and up) are furnished with
an integral quick-release valve.

Air Cluich Silencers

Twin Disc Air Clutch Silencers dampen the release noise
emitted by operation of the quick-release valve in-
tegral with Air Clufches in the 14-inch and larger sizes.
These compact units will keep Air Clutch noise within
established dBA noise levels. These inexpensive Air
Silencers are available as original eguipment options
or in kit form for easy field installation.

Large Air Clutches

Model PO—Sizes 14, 18, 24, 30, 36,

_ Positive air sealing.

N.D.S.D
41 N

R,
Q]

Positive release and
positioning of pressure
and center plates.

Four oversize release
springs, well removed
from heat zone, assure
quick, positive release.

Narrower width ==
allows more
compact installation.

Heavy, rugged
teeth for longer
wear life.

Simple “come home"
feature provides
emergency manual
operation. Provided
only on 14-42"

clutches. Large passages, with

cored back plate, assure
adequate air-cooling
to all parts.

’ 1
Large cap screws,
with excess
. bearing area.
rilling Supply

awton Circle




Capacﬂy Daia

Compact, built-in
quick-release vaives.
Provided only on
14-42" clutches.

Large diaphragm
area provides up to
35 per cent higher
torque capacity.

Trouble-free diaphragm
eliminates release drag;
field-proven for long life.

0 80 | 33% 2540 | z@b 00 ne
For besT cfu’rch performcxnce when used as rncls‘rer or opero’nng
clutch, limit use to 75% of slip forque and derate for apply pressures
less than 130 psi.

T See page 3 regarding maximum speeds.

* Steel Driving Ring.
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|P0-314] x9658| 220 ; ' 714 8.62 | 56 .00
|PO-118| X9651| 260 18.750 4,500 4.80 6.28 | .20 1.12
|P0-218] X9652| 350(19.15 m 751 4/s [20°]18.00 9.00—4-'-5@ 1x 2| 6.42) .2711.08| 7.90 | .46 |1.74|1.48|1.50| 8.62|22.50 | .12 (3.06
: PO-318| X9653| 420 ) k 8.05 953 | .73 4.25( 5.20
PO-124] X9665| 570 94 750 6.000 5.93 7.41 .22 1.50] 2.54
0-224| x9632| 660 125.15 m 99| %/s |20°|24.00 17]5-@ 1'a x 3/s| 7.63| .66{1.44| 9.11 | .53 |2.46/1.48|1.50[11.75]28.88 | .12 |3.50| 4.25
PN-324| X9633| 880 ) ) 9.38 10.86 | .87 5.50( 5.98
7 230| 9639|1120 30.745 P [ el 70001, 5, | 849 8.78 | .58 4.38) 4.86
1P0-330] X96401300 31.15 30790 123 | #/5 120°(30.00/20.75 5097 1Y2 % Y4 7039 1.0011.88 11.68 2.4411.48|1.50/14.54(34.50 | .12
P0-236| X9659 | 1850 36.750 . | 7.750 10.20 11.05*
P0-336] X9660 2400 | 1°|36.740| 147 | V3 [20°[6-0018- 77| 2X1 Hg7g] P18 i385
X9740 2x1




AirUnions

Rotating Air Unions for 8 through 24" PO Cluiches for 30 through 52 PO Clutches
Available from Twin Disc (M-2304-A) (M-2180-A) 4
To introduce air to the clutch, the (Max Differential Speed Limit, 3500 RPM) -
clufch shaft must be drilled and cne of - _— 1

the unions shown here screwed into 3.8 "‘9"5l1.3mnmco~“"““ P
the shaft end. These seals are suitable e E‘;"E:E“;ESLEL
for pressures up to 150 psi and are SEAL
capable of maximum clutch speeds
without leakage or overheating.
Manufactured by the Deublin Com-
pany, they use a carbon optically-flat T_F '
face seal running against a micro-

lapped steel rotor. The unions are msnsp/
readily field serviceable and do not

R. H. THREAD

53

5/8-18 U.N.F.

2:1/8

\TAPPED
1214 NP.T.

2.84 {
ROTOR /3818 NP.T.F. IDRYSEAL) TAP
need o be returned fo the fCJCTO!’y for .88 ACROSS FLATS CARBON SEAL 1-INCH-14 RIGHT HAND N. F. THREAD  SYNTHETIC RUBBER

repair.

5/8 HOLE THRU ROTOR CARBOMN SEAL

BLOCK V" SEALING RING

IMPORTANT NOTICE: Twin Disc, Incorporated reminds users of these products that their

(o I ST safe operation depends on use in compliance with engineering information provided
in this catalog. Users are also reminded that safe operation depends on proper in-
TWIN DISC,INCORPORATED |  stallation, operation and routine maintenance and inspection under prevailing con-
RACINE, WisCONSIN 53403, us.a.  difions. It is the responsibility of users (and not Twin Disc, Incorporated) to provide and

ENGLAND SOUTH AFRICA

snoarore  austeaua noncrone  iNstall guards or safety devices which may be required by recognized safety standards

TN o Nmete araum —  or by the Occupational Safety and Health Act of 1970 and its subsequent provisions.
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