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PREAMBLE

In today's world where the natural resources are depleting with considerable speed, sensible use and 

conservation of these is the need of the hour-'conservation of natural resources' has become the Global 

concern. Modern technology also has not lagged behind in this war; constant endeavors are being made to 

improve the technology so as to help save precious energy and in the process money also. One outcome of our 

efforts is development of Scoop Controlled - Variable Speed Fluid Coupling.

In industries the deciding factor for choosing the prime mover (motor) for a machine is the power required to 

start the machine from standstill condition, called the starting torque, which is considerably higher – 150% to 

200% of the power required to keep the machine running. In simple terms - if 3 kW power is needed to keep a 

machine running, for starting the same machine from standstill condition we will require a power of 5-6 kW 

power which ultimately, decides the rating of the motor that will run the machine, which obviously results in the 

wastage of precious energy.

What one could wish for is the starting of motor on no-load condition, a control over the starting torque as the 

machine accelerates, continues declutching if required, stepless speed variation wherever needed, 

synchronous running of a number of motors in a multidrive system with load limiting for the safety of motor as 

well as of the machine… etc. ELECON's scoop controlled - variable speed fluid coupling is an answer to fulfill this 

wish list.

CONSTRUCTION & FUNCTION

Variable speed fluid coupling comprises of a stationary housing (2 & 3), which also serves as the sump and this 

fully supports and covers the rotating mass. The working circuit (12) is the chamber between the Impeller (4) and 

the Runner (5). The Impeller is connected to a rotating scoop chamber that consists of a primary casing (6) and 

secondary casing (7). The amount of oil in the working circuit determines the output speed of the coupling and is 

dependent upon the radial position of the scoop tube (8) in the scoop chamber. The scoop tube slides radially in to 

the chamber through the stationary housing and the position of the scoop tube inside the chamber can be 

governed externally by the actuator and can also be operated manually. The position of the tip of the scoop tube 

directly trims the volume of the oil in the working circuit carried from completely filled to completely drain while 

in operation thus providing infinitely variable speed control over the speed of the driven machine over a large 

range. The labyrinth seal with oil seal (10) ensures no oil leakage from shaft end.

A pump via filter and the heat exchanger (oil cooler) maintains the working oil circulation.

The variable speed fluid coupling is designed in such a way that it is suitable for various site conditions and also 

has low vibrations and noise level.

Various controls, pipe lines, sensor, etc. can be very easily mounted. Adoption of various types of controls, sensor 

than the standard one as per requirement is also very easy.
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OIL CIRCUIT DIAGRAM

CONSTRUCTION
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TO SCOOP COUPLING

FROM SCOOP COUPLING

MACHINE SIDE

MOTOR SIDE

P : OIL PUMP
M : MOTOR
F : FILTER
PG : PRESSURE GAUGE
TG : TEMPERATURE GAUGE
C : OIL COOLER
GV : GATE VALVE (FOR BYPASS)
PS : PRESSURE SWITCH
TS : TEMPERATURE SWITCH

01 02 04 06

03 12

05 07 0810 10 0911

OIL IN TO COUPLING
FROM OIL PUMP

OIL PUMP
SUCTION

OIL OUT
FROM SCOOP TUBE

MACHINE SIDEMOTOR SIDE

PART NO. DESCRIPTION
01
02
03
04
05
06
07
08
09
10
11
12

IMPELLER SHAFT
UPPER HOUSING
LOWER HOUSING
IMPELLER
RUNNER
PRIMARY CASING
SECONDARY CASING
SCOOP TUBE
RUNNER SHAFT
LABYRINTH SEAL WITH OIL SEAL
BREATHER PLUG
WORKING CIRCUIT



ADVANTAGES
l Saving in first cost, by allowing the use of simple squirrel cage motor in place of costly slip ring motor. This

squirrel cage motor is sized for the running condition and not for starting duty as the variable speed fluid
coupling allows no-load start of motor.

l Smooth & controlled acceleration of heavy masses from stationary to running condition which improves
service life of the motor.

l Saving in running cost by energy saving, when the variable speed fluid coupling is used to reduce the speed of
fan/pump to control the discharge instead of using dampers, vanes, valves etc.

l Low maintenance cost due to wear-free power transmission through hydrokinetic energy.

l There is mechanical separation between driving & driven equipments which protects the motor & driven
machine by dampening of torsional vibrations and shock load.

l High control accuracy and fast reaction times.

l Easy to operate, robust design & long service life.

l Easy governing of scoop tube position by actuator or manually for speed control.

l The rotating mass is covered by self-supported stationary housing which does not load the motor and machine
bearings. Also, no hazards of accidents.

l The labyrinth seal with oil seal ensures no oil leakage from shaft end.

l Various controls, pipe lines, sensors, etc. can be easily mounted.

l Suitable for various site conditions.

APPLICATIONS - Various Industries 

l Material Handling :

Ø Belt Conveyors

Ø Crushers

Ø Ring Granulators

l Power Plant :

Ø Fans

Ø Pumps

l Chemical Industry :

Ø Fans

Ø Pumps

Ø Mixers

l Oil & Gas Industry :

Ø Compressors

Ø Pumps

l Metallurgical Industry :

Ø Blowers

Ø Pump
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 Motor Speed (rpm) 500 600  750  900  1000  1200  1500  1800

 ESC-480 - - 22  38 52 90 175 302

 ESC-584 - - 47 81 111 192 375 455

 ESC-660 - - 81 140 193 333 650 1123

 ESC-760 - - 147  255 350 605 1050 -

 ESC-870 - - 350 605 830 1494 2147 -

 ESC-1030 - - 850 1469 1925 2320 - - 

ESC- 1150 - 900 1450 2100 - - - -

ESC- 1330 1200 2050 4000 - - - - -         

SELECTION TABLE

SELECTION CHART

Owing to continuous development and improvement, all dimensions and characteristics are subject to change without notice.
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REQUEST : For power & speed not covered by this table, please consult ELECON.
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SIZE : ESC-480
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All dimensions are in mm.
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Owing to continuous development and improvement, all dimensions and characteristics are subject to change without notice.
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Owing to continuous development and improvement, all dimensions and characteristics are subject to change without notice.

All dimensions are in mm.
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SIZE : ESC-584
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SIZE

ESC-660

A B C D

ESC-760

ESC-870

ESC-1030

ESC-1150

ESC-1330

1243 646 1193 1338

1281 733 1300 1820

1395 790 1450 1640
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Owing to continuous development and improvement, all dimensions and characteristics are subject to change without notice.

SIZE : ESC-660, ESC-760, ESC-870, ESC-1030, ESC-1150 & ESC-1330
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CHARACTERISTIC CURVE

The above diagram shows the operating range of the variable speed fluid coupling. The coupling torque (M ) which k

can be transmitted at varying scoop tube ratios as a function of the speed ratio n  : n  is shown. The characteristics 1 2

are divided into different ranges marked I to IV.

Control range II is the main operating range of the variable speed fluid coupling. In this range the various load 
characteristics have been entered. It includes the torque and speed range where high control precision can be 
achieved.

The desired output speed n  is the stable intersection of coupling torque M  (Coupling characteristic) and load torque 2 k

(load characteristic).

The two coupling characteristics that limit the control range are: the characteristic of the 100% scoop tube position 
reflect the maximum output speed attainable under load conditions and the so called rated slip, S  is maintained; the n

characteristic for 0% scoop tube position shows the required minimum load torque M  for the desired speed range.min

The required speed adjustment is achieved by changing the slip between the impeller and runner.

Typical Load Characteristics

(1) Rising torque (e.g. processing  pump
f o r  c h a n g e s  i n  v i s c o s i t i e s  o r
specific weight)
(2) Constant torque (e.g. conveyor  belts,
v o l u m e t r i c  p u m p s  w i t h  
constant pressure)
(3) Decreasing torque (e.g. boiler feed
p u m p s  o p e r a t i n g  a t  v a r i o u s  
pressures)
(4) Parabolic torque (e.g. resistance
p a r a b o l a s ,  p u m p s  w i t h o u t  b a c k  
pressure, blowers)
(5) Decreasing torque (e.g. boiler feed
pumps operating at fixed pressure)

Parameters

Scoop tube position is in % of the full 
scoop tube stroke.

M : Coupling Torquek

M :  Min. torque required for min.  min

speed adjustment
S :  Min. slip required for torque  min

transmission
S :  Rated slip at design pointn

S :   (1-n /n ) x 100 [%]2 1

n :   Input speed1

n :   Output speed2

OPERATING AND CONTROL RANGES
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Operating Ranges

I, IV Starting Range
II  Control Range
III Overload Range

The shape of the coupling 
characteristic curve is given for 
information only, since there 
may be minor deviations if 
coupling sizes, circulating oil 
flow, oil viscosity etc. vary.

Owing to continuous development and improvement, all dimensions and characteristics are subject to change without notice.
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