I.LL. 43-249-A

INSTALLATION ¢ OPERATION ¢ MAINTENANCE

INSTRUCTIO NS

SYNCHROTIE INDICATING
AND
RECORDING INSTRUMENTS

GENERAL

The Westinghouse Synchrotie measuring

equipment operates upon the Duplicate Position
Telemeter principle.

PRINCIPLE OF OPERATION

The transmitter and receiver motors are |

similar 1n general size and construction to 4 NOTE
_A2Q\VOLTS 60 CYCLES
small synchronous motors. The stators are A " UEGunltess orHeRwise mﬂgﬁlﬂi;gggg&@ﬁ&o
. namprlen ON AS ATRANSMITTER AND THE
wound for two-pole, single-phase, and the OTHER AS A RECEIVER -
rotors are wound as for three-phase. The

three rotor terminals on each unit are con- i . . L.
. . Fig. 1—Diagram of Connections Synchrotie Transmission.
nected to corresponding rotor terminals on the

receivers or transmitters. The singlesphasd
stators are both connected to a-cfdcircuits single transmitter with  reduced receiver
from the same source, or synchronoug,dnd in torgque. In the formula:

phase as shown in the diagram. Fig.

N + 1

The synchronizing action is dug %o Voltages
induced in the three windingsgof thegdrotor by TR is the torque of each recelver when N
the single-phase stator g field. When all receivers are operated from a single trans-
rotors arc in the same posit@on . @the voltages mitter. Thus, with two receivers, each re-
induced in corresponding #etor wWindings of the ceiver has two-thirds normal torque; with
transmitter and recelvels arg,equal so that no three receivers., each receiver has one-half
current flows betweengmoto®s® Should the pos- normal torque, etc.
ition of the transmifiter ¥otor change. the 1n-
duced voltage inggifemfrotor windings will The number of recelvers permissible for one
change, causing @ ubltage differcnce to be set transmitter 1s thus dependent upon line re-
up between the Foter windings of the trans- «lstance, voltage variation, and allowable
mitter an@d regeivems. This will caus= a cur- lag-error.
rent tod€flowl bvefween the rotors, and 1! the
transmitterQrofor position is fixed, the rotor The energy consumption per motor at rated
current will cause the recelver rotors to turn voltage and frequency is 15 watts, 60 volt-
by motor action until the rotors occupy the amperes.
same relative positions and induced voltages
are equalized. This action causcs the Telemetering Line Conditions
receivers to take up the same position as the
thansmitter and follow any motions it may Connection between the transmitter and the
make . recelver consists of three conductors as shown

in Fig. 1. The transmitter and the receiver
A number of recelvers may be operated from a are also Dboth conrected at thelr respective

I MATION EFFECTIVE 10-47
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I
MOUNTING FRAMEWORK
(SUPPLIED BY

CUSTOMER)

COUNTER
WEIGHT

HIGH WATER LEVEL

TRANSMITTER IS SHIPPED WITH
MECHANISM BLOCKED AT LOW
WATER LEVEL OR ZERO POS-—
ITION.BEFORE UNBLOCKING
MECHANISM, INSTALL CHAIN,
COUNTERWEIGHT, AND FLOAT IN

[~ CHAIN

PLACE_ ON SPROCKET, MEASUR- 44
ING OFF SUFFICIENT LENGTH <2z
OF CHAIN SO THAT CENTER Ogq
OF FLOAT WILL BE AT ZERO W&
OR LOWEST RANGE ON SCALE.

i o CALIBRATION OF TRANSMITTER

B ! £ OVER SCALE RANGE WILL FLOAT
t il THEN BE CORRECT.
i i LOW WATER LEVEL
Fig. 8=Receiver Lag in Degrees With Supply Voltage Vari-
ation For Various Line Resistance. qu. 4— Water Level Transmitter Installation.
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locations to the same a-c single-phase, power-
derived from the
is not available from the same

supply circuit or one same.
If a

source

circuit
at both transmitting and
additional
necessary to energize the stator of one or the
unit
able only at one end. The
suitable

receiving

stations, an pair of wires 1is

other from the power supply when avail-
telemeter wires
should have insulation for the

service.

The size of wire or cable required for the
telemeter line will depend upon the distance.
Line
of the receiving instruments, and, thus, if
the line resistance is too high, friction will
cause a lag angle error 1in the indicators or

This is illustrated in the curve,

resistance reduces the restoring torque

recorders.
Fig. 3.

TRANSMITTERS

Water-Level Transmitters

The transmitter consists of a Synchrot

unit mounted in a cast moisture-proof cage.

The motor is connected through a gear t

a sprocket which 1s connected by of a
chain to a float and counterweigh le po-
sition of the float governs the p of

the transmitter rotor, and in t
follow all movements £ trans-
mitter and indicate the float fposi .

recelvers
L 4
The outline and moun Nmensions are
shown on Fig. H. ugh™ the case 1is
moisture-proof and wea -preof, it is recom-

mended that a protec e ing be built over
the apparatus to otegt 1t from foreign
u n i

objects and ass fe.

t gha is provided to mount the
feet above high water level.
Should the mitter be mounted higher than
five feet high water, the
length of wire should be added to the ends of
t chain.’ The transmitter is shipped with
th echanism blocked 1in the zero position.
ain, counterweight, and float should be

ted 1n position accordingly, so that the
position of the

ange by measuring the chain length to include

ive

above necessary

float 1s at the lower scale

o
W ghouse

the distance from the base of the tra
to the center of the float. This sho
clude the length to cov h ale
range, as well as the distance fro

level to the base of the transmitter.

of chain
igh water

Other Position Transmitters 2
The "TS" transmitte a%ribed above for
water-level indicatio\" o adaptable for

mechanical connecti 0 vy mechanism, the
position of which 1 ired to indicate or
record at a dis c Thus, instead of a

sprocket wheel er d by a float, suitable

gearing or 1 be arranged to drive the
transmitter

directly geared

ynchrotie wunit may be
e recording
type

ingle circuit or totalizing,

mechanism of any
"R" recording
to transmit the

‘eadings of the recorder to another locatlon.

instrument,

Hand-Operated Transmitters

By means of a hand-operated Synchrotie
transmitter, Fig. 7, fitted with a knob
pointer arm, signals or readings corresponding

and a

to any markings desired on the face plate, may
be transmitted to a remote position to operate

a receiving instrument.

RECEIVING INSTRUMENTS

Description

Receiving instruments for the duplicate po-
of the indicating
desired.

instruments are

sition system may be either
type or of the recording type, as
Indicating position type
motor units like

operated by the Synchrotie

those in the transmitters.

HB ©boliler-room 1indicators are large

Type

size square instruments suitable for being
read from a distance 1in large rooms. Types
US-25 and KS-25 are of the rectangular switch-
board type, to match the types H and 25 1lines

of instruments.
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Fig. 5—Outline of Type TS Water Level Transmitter.

INSTALLATION
Boiler-room indicators of the
type should be attached to
structures, with due regard to their weight.

suspension
overhead

The connectlions may be brought into the cases
by means of one-inch pipe conduits, either
from the bottom of the case or from one side.
Boiler-room indicators are often provided with
an additional '"Anticipatory" hand. This is
operated from a separate receiving Synchrotde
motor within the case, which is operated, b¥
means of a hand-operated transmitter.

Flush-type boiler-room 1ndicators and /the
types US-25 and KS-25 position indicatorst are
designed for panel mounting. Camnections for
all receiving instruments are to ‘be made per
Fig. 1.

Fig. 6—Diagram of Coninections, Differential Position
Indicator .

A half-revolution \error in the 1indications
of any receiving finstrument 1s caused by a
reversal of\the leads to the single-phase
supply “1lineugy, Reversed direction of operation
1s causéd by, incorrect segquence of the three-
wire @ystem,of rotor connectilons, Ml, Mg’ M_.

Differential Receiving Instruments

The/differential type of position indicator
is used in conjunction with two transmitters.
When connected as shown 1n the wiring diagram,
the 1ndicator will read the difference be-
tween the relative rotor positions of the two
transmitters.

The differential type of position indicator
motor differs from the standard Synchrotie po-
sition indicator in that both rotor and stator

Synchrotie Motor Unit—Opened for Service Inspection.

LN
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windings are wound as for three-phase.

When properly connected and the rctor of one
transmitter blocked, the position indicator
will follow the rotor of the other transmitter
in both direction and angle displacement. If
the indicator turns in a direction opposite to
that of the transmitter, it will be found that
two of the leads between that transmitter and

the indicator are interchanged.

If the rotors of the two transmitters are
turned in the same direction by the same
amount, the position 1ndicator will remain

stationary.

Position Recorders

The type "GS-40" strip chart-type position
recorder consists of a Synchrotie motor unit,
geared to directly operate a recording pen.
The case, clock, and other recording mechanism
correspond to the construction of the other

type "G-40" recorders. For complete opérating

instructions, see separate I.L. 43-400.
MAINTENANCE

The end-bells of the frames are removable,
giving access to the brushes and, slip rings
for any necessary cleaning and inspection.
Such servicing may be requiredyat intervals of

a year Or more.

REPAIRS AND RENEWAL PARTS

Repair work cam be done most satisfactorily
at the factorye However, interchangeable
parts can bey furnished to the customers who
are equdpped Ffor doing repair work. When
ordering pérts, always give the complete
nameplabe data.
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Fig.7 — Hand-operated Synchrotie Position Transmitter
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Fig. 10—Type HB Boiler Room Indicator 10" Dial.

Fig. 11—Type HB Boiler Room Indicator, 15" Dial,
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