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putting recelvers 1nto

all blocking which may have

efore
service, remove
been 1nserted for the purpose of securing the
all
Inspect the con-

parts during shipment, make sure that

moving parts operate freely,
that they are
the recelvers

clean and close
properly, and operate to check
the callbratlion and electrical connections.

tacts to see

APPLICATION

The type IM recelvers are operated by type
IW transmitter 1n Load Dispatchlng systems
where 1mportant 1load 1ndicatlons are to be

The electrical
and transmitted are mega=
The measurements are made

at the tle
statlions or generating statlons and are, trans-

transmitted between stations.
quantitles measured
watts or megavars.

by the transmitters linesy, sub-

mitted to the dispatcher's officegforfgthe
purpose of dispatching and load controla,, The
measurements are transmlitted 1ngthe  £f£orm of

Impulses over carrier channelg, pilot wires,

or telephone llnes and recelvéd onythe type IM
The of the type M

recelvers. purpose

recelvers 1s to convertiythe “dmpulses into d-c
microampere and millivolt “Jguantlities so the
transmitted measurements dmay be read on

indicating meters and potentiometer recorders.

Schematic connectionsd between the transmitter

and recelvingQunits 18 shown in Fig. 1 and
these connectlonsy, illustrate, in a general
way, thed manner _,1n which the unlts may be

coordinated®

CONSTRUCTION AND OPERATION

Thejrecelver consists of a reversing relay,

a eapaclitor unit, a regulator tube, a fllter,
andw drop coll all mounted 1n a single case.
These circuits are used to convert the lmpulse

rate from the transmitter into dlrect current
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ClAy

Nhels
microamperes. This cuprent, 1s"used to operate .
direct indicating, instruments or i1s
passed thru a resistance“ecoll to glve a suit-

current

able millivolt drep for operating a potentio-
meter type of grécorder. The scales of these
Instruments dre marked 1n terms of the

quantity meaSurediby the transmitter.

The operatlen’ of the recelver 1s 1llustrated

in Figure 2. The reversing relay operates on
eachy, Feeelver I1mpulse to alternately charge
and’ discharge a 0.3 mfd. capacltor from a

direct current supply.

of the relay provides an impulse of

constant Every
operation
current which flows always 1n the same direc-
tion through the circuit of the drop coll and
Indicating meter. The total quantity of cur-
second 1s proportional to the im-
and 1s 1ndependent of the circuilt
provided this
enough so that the condenser can
during the time the
The direct current type

rent in a
pulse rate
resistance, resistance 1s 1low
completely
charge reversing relay
contacts are closed.

of Instruments used operates on the average

value of current flowing.

The
upon the

accuracy of this depends
fact that
from a dlrect voltage of constant value will
hold a definite quantity of electricity. To
malntain voltage from a sta-
tion Dbattery whose vary ap-
preclably, a type 874 tube 1s in-
corporated 1n the receiver circuilt. The volt-
age the tube at

approximately 30 volts even though the battery

arrangement

a condenser when charged

a constant d-c
voltage may
regulator

constant

across remalns

voltage varles.

.3 mfd.
its
resistance

The

condenser

current which flows through the
1s
value 1s reduced by placing
with the

smoothing action

a pulsating quantlty but
peak
directly in
An additilonal

reversing con-
1s

serles
tacts.
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Fig. 1—Schematic Connections for a Typical High Rate Telemetering System.

obtalned by passing the pulsations throughia
condenser reservolr. This reservolr predueces
the peak of the pulsatlons to such & wgalue

that for any gilven 1mpulse rate, /within the + D ugontzor |
250 volt battery
operating range of the recelver, “jthe d-c {‘g;;;;g; o ent or rectified AC. Condenser to
in 874 tube |- reduce ripple of
output 1s a steady current that “gfollows an A rectifted a-c
essentlal stralght 1line characeteristic over :jé 874 tube for
r—"—_’ ” holding constant
the operating range. yoitage (approx.
One complete cycle of theé reversing relay 1s 90Voits —wi
Calibrating
considered an 1impulse. During the cycle the Rneostat —— ] Lepiagia ol
™ the .3 mfo conden-
charge 1n the conden@er;1ls changed from +90 - ser

Reversing Relay

volts to -90 volts and back agaln to +90

H
i
. | __ .3 mdf. condenser
I which 1s charged
volts. This isgdequivalent or four charges at Inconing Impulses ? : and diacharged by
)
] t
90 volts. Atgan impulse rate of 200 1impulses Bestotor sometdnes  [* SR L ier consensers
‘ — d choke fi
per minute, 360#micrdamperes pass through the oyrrent around she | Smoothing the
to blas the milli- - impulses
0.3 mfd. condenser)yf and Into the filter. It volt drop Duop cotl for
supplying mi1li-
then passes through the cilrcults of the Reststance shunt | volts to the po-
or indicating tentiometer

meter (2250 Ohms) recorder

microammeter and drop coil.
Indicating Meter
(1800 Ohms}

CHARACTERISTICS =

j———— Potentiometer
recorder

Scglles®and Impulse Rates

The) following three classes of recelver Fig. 2—Schematic Connections of the Type IM Receiver. >
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Fig. 7—Internal Schematic of the Type IM Receiver in the
Type FT Case with Zero Millivolt Bias at Zero
Impulses.

scales are avallable to cover practically all
circuilt conditions. They are:

1. Zero at the center of the scale using
a base rate of 120 impulses per minute.

2. Zero at 1/4 scale using a base (rate
of 80 impulses per minute.

5. Zero at 1left end of the scale using
a base rate of 80 impulses per minute.

The followlng tabulatden giweés the trans-
mitter dlisc speeds, 1mpdlse rates, and the
outputs of the recelying fidters.

ZERO AT, CENTER OF SCALE

Scale

Deflectlon Left End Center Right End
Disc RRM -25 0 +25
Imps Pexr min. 4o 120 200
Microamp. output 4o 120 200
MIA11%olt Drop 1 12.5 37.5 62.5

4

Fig. 8—InternaljSchematic of the Type IM Receiver in the
Type, FT Case with Positive Millivolt Bias at Zero

Impulses.
ZERO AT 1/4 SCALE
Scale
Deflection Left End | 1/4 Scale Right End
Disc. RPM -8-1/3 0 +25
Imp. per min. 40 80 200
Microamp. putput %40 80 200 L~
Millivolt Drop 12.5 25 62.5
ZERO AT LEFT END OF SCALE
Scale
Deflection Ieft End ‘Right End
Disc RPM. 0 +25
Imp. per min. 80 220
Microamp. output 80 220
Millivolt Drop 28.6 78.6

The potentiometer recorder must have a scale
span of 50 millivolts with left end and right
end values corresponding to the data gilven
above. The dial 1s wusually marked 1in mega-
watts. The "drop coil"--is a resistor for
providing the millivolt drop for the potentio-
meter recorder. A millivolt meter cannot be
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used across thls coll as it will shunt a part
of the current,(thus a potentlometer must be
used to measure the drop;) The value of the
reslstance between these terminals as viewed

féEE'Ehe galvanometer 1s i73.5_ﬂqhms for the

)-200 impulse range, and 198.5 ohms for

the 80-220 impulse range.

7

indicating meter must be a d-c mi-

croammeter with suppressed spring. The micro-

ampere values to which the meter 1s calibrated

must be numerically equal to the Impulse rate.

The resistance of the meter must be 1800 ohms
but 1f 1t 1s not 1t should ©be padded until it
is 1800. 1If

several milcroammeters are to be

must be 1800 ohms. g

Totallzing Several Load Indlcations
With Type IM Recelvers

Several load 1ndlicatlons can be totallzed at
the Dilspatcher's O0ffice by
millivolt of the several type IM re-
celvers 1n serles to obtaln a totallzedmilil-

connecting the
outputs

volt quantity for
‘To do
must be observed.

operating the potemtlometer

recorder. thls the followlng polnts

125 volt d-c eoptrol cir-
cult must be used for each typefIM.

(1) A separate

(2) The

must be the same for each type IM even

millivolt oubput, per megawatt

though
clrcults being, metered are not of
th¥s" will necessltate

speclal callbration of, either the transmltters

the power
the same capaclty, anpd

or recelvers. Iffthe “celrcult conditlions are
carefully studled, #1t will usually be found
that some Of “the “€qulpment can be glven

standard gallbration.

(3) The ®écorder will
span greater than 50 millivolts to take care
of the toballzed
polnt on the scale will have a millivolt value
equalito the sum of the base millivolts of the
several Type IM recelvers.

probably need a

measurement. Also the zero

If one of the type IM 1s removed from the

,/

placed 1In serles, thelr combilned resistance//

circult, 1ts ©base millivolts 1is
moved, thus changing the zero polnt of_the re-

likewlse rex

corder, hence 1t 1s necessary that the reeord-

er be provided with a speclal meansg,for 1in-
serting an equivalent millivolt drop back in

1ts clrcuilt.

The followlng example 1s given to show 1n a
general way some of théjpthings that may be 1in-
volved in totallzation. Agsume
stallation has threefclreults to be totalized
by connecting the mildivplt of the
type IM recelvers Imyseries and recording the

a certaln in-
outputs

total measurement@en a potentlometer recorder.
The rating of (he, three clircults 1s:

4O=---0----40----Megawatts
60+ -250----60----Megawatts
80-+--0----80----Megawatts

that of clrcuit
dleated®™that a recorder having a scale of 160-
-=--0--2-160 Megawatts with a 100 millivolt
spaniyfwould ©be satlsfactory.
that the millivolt values would be 62.5-112.5-
162.5. The 112-1/2 millivolt point is the sum
of the three base The millivolts per
megawatt 1s 5/16. Obviously each type IM re-
celver of the above
5/16 millivolt per

Assume a study loads in-

This would mean

values.

comblnation must dellver

megawatt regardless of the

capaclty of the cilrcult it 1s metering. To
accomplish this, either the recelvers or
transmltters must be glven speclal
callbration.

Transmitters with speclal 1impulse rates may
be used to operate standard recelvers, usually
with
may be operated

at reduced 1mpulse ranges or recelvers

speclal millivolt calibratilon

from transmitters having standard 1mpulse
rates. Thils followilng tabulation has been
made using 5/16 millivolt per megawatt to

show the millivolts that any of the three 1IM
recelvers must dellver at any load.

Megawatts -80 -60 -40 0 +40 +60 +80
Millivolts 12.5 18.75 25 37.5 50 56.25 62.5

tabulation
determine the

The above may be wused as a

reference to callibration data

below:
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Circult #1
Standard transmitter, speclal recelver.

4o-mm-- 0----- 40 MW
40----120----200 IPM
25----37.5---50 MV

or Speclal transmitter, and standard recelver.

80----120----160 IPM
25----37.5---50 MV

Circult #2
Standard transmitter and speclal recelver.

60----- 0----- 60 MW
40----120----200 IPM
18.75----37.5---56.25 MV

or Speclal transmitter and standard recelver.

60----- 0----- 60 MW
60----120----180 IPM
18.75----37.5---56.25 MV

Circult #3

Standard transmitter and standard recelver
are requlred for this circuit.

40----120----200 IPM
12-1/2---27-1/2--62-1/2 MY

Type 874 Regulator Tube

This tube will
approximately 90
battery voltage variations between 120 and 140
volts. The tube characteristics are:

hold a ¢onstant voltage of

volts__ ofythé recelver for

125 d-c volts

90 d-c volts

10 to 50 milliamperes
50 miiliamperes

Starting supply voltage
Operating voltage
Current (operating)
Current continuous

Pin 1 Cathode (C¥clinder of electrode)
Pin 3 Anode (Cent=r of electrode)
Pins 2% &@nd) 4
jumpePpwithin the base.

are connected together by a

The¥ nominal control voltage for energlzing

the circuilt of the 874 tube 1s 125 volts d.ck
The current through the tube 1s 1imited tG
about 35 millliamperes by serles resistor of

1000 ohms, mounted 1nside the case. An )ex-
ternal reslstor of 4000 ohms must be used to
absorb the additional 125 volts for 250 volt

control circults.

Reversing Relay

should be be-
The relay coll

The relay operating cufrent
15 to 35 milliamperes.

resistance 1s 1500 ohms.
in the standard case relays 1s 2240 ohms, and
in the Flexitest CQaselhls 4500 ohms with a mid
tap. The control“veltage 1s usually 125 d-c
but for and high resistance
lines, thegserleg resistor may be shorted out.

tween

The serles resistor

lower 4voltages

RELAYS'IN TYPE FT CASE

The, type “FT Cases are dust-proof enclosures

combininglyfrecelver elements and knife-blade

test “Yswitches 1n the same case. This com-
binatlion provides a compact flexlble assembly
easy/ to malntaln, 1nspect, test and adjust.

There are three maln units

the case, cover

of the type FT

case: and chassis. The case
1s an all welded steel houslng contalning the
hinge half of the knife-blade test
and the connectlons.
The cover 1s a drawn steel frame with a clear
window which fits over the front of the
with the switches closed. The
frame that supports the recelver elements and
the contact jaw half of the test
This slides 1in of the

electrical between the base and

swiltches
terminals for external

case
chassis 1s a

swiltches.
and out case. The
connections
chassls are closed

knife-blades.

completed through the

Removing Chassis

remove the-
nuts at the
nuts on the S

To remove the chassls, first

cover by unscrewing the captlve

corners. There are two cover
slze case and four on the L and M slze cases.
This exposes the recelver elements and all the
test swiltches for 1nspectlion and testing. The
next step 1s to test switches. 1In
test they should be

way back agalnst the

open the

opening the switches

moved all the stops.
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With all the switches fully opened, grasp the

two cam action 1latch arms and pull outward.
This
Using the

chassls out

releases the chassls from the case.

latch arms as handles, pull the
of the case. The chassls can be
set on a test bench 1n a normal upright
positlon as well as on 1ts top, back or sides
for easy inspectlion, malntenance and test.
After removing the chassis a duplicate
chassls may be 1nserted 1in the
blade portion of the
and the

chassls.

case or the
switches can be closed
cover without the

put 1In place

When the chassls 1s to be put back in the
case, the above procedure 1s to be followed in
the reversed order.

Electrical Clrcults

Each terminal i1n the base connects thru a
test swilitch to the recelver elements 1n the
chasslis as shown on the 1nternal schematic

The recelver terminal 1s 1dentifled
by numbers marked on both the 1nsilde _@&n@, out-
side of the The test
are ldentiflied by letters marked oon thé top
of the blocks
seen when thefchasgsis 1s

dlagrams.

base. switchfpositions

and bottom surface moulded
These letters can be
removed from the case.

The potentlal and control f(elircults thru the

recelver are dlsconnected “Wfrom~the external
circuit by opening the, assoclated test
swiltches.

Testing

The recelven .cdn (be tested 1n service, in
the casegbutjwithgthe
lated or outyof “Ghe case as follows:

external clrcults 1so-

Testing “In Sexrgice

Voltages between the potentlal clrcults can

be meas@red convenilently by clamping #2 clip
leads on the projecting cllp lead lug on the

eentact jaw.

Testing In Case

With all blades in the full open position,

the ten can be 1nsertediin

the contact jaws.

circult test plug
This connects the receilver
elements to a set of binding posts and
completely 1solates the recelver cl¥eults from
the external connections by means of an in-
the plug. The

are connected to these
posts. The Insgrted, 1n the

test jaws with the bindlng¥posgts up.

external
binding
bottom

sulatling barrier on
test cilrcults

plug 1s

The external tegt clikcults may be made to
the recelver elements by #2 test clip leads

Instead of the testiplug.

Testing Out Of Case

with the
celyer elements may be tested by using the ten

chagsls removed from the base, re-

circulty test plug or by #2 test clip leads as
descrlbed@above. The calibration 1is
made with the chassls 1n the case and removing
the “lehassis from the
caldbration values by a small percentage. It
ls recommended that the recelver be checked in

factory

case will change the

position.

INSTALLATION

The recelvers should be mounted on switch-
board panels or thelr equivalent in a location
free from dirt, molsture, excessive vibratilon
Mount the

of the two mounting studs.

recelver vertically by
Either of
may be utilized for grounding the

and heat.
means
these studs
recelver. The electrilcal connectlons
made direct to the
screws for stcel panel mounting or to terminal
studs furnished with the

slate panel monnting.

may be

terminals by means of

recelver for ebony-
The termi-
studs may be easlly removed or lnserted
on the studs and then

turning the proper nuts with a wrench.

asbestos or
Inal
by locking two nuts

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to 1nsure correct
operation of this
the factory and should not be disturbed after
If the

changed, the recelver taken

recelver have been made at
recelpt by the customer. ad justments

have been apart
for repalrs, or 1f 1t 1s desired to check the

perlods,

1

adjustments at regular malntenance
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Rhesrtat Tor adjvating
colibration , Tvrn right
Ja increase

T
1985
B8oo
2250

The drop coll 13 mounted at
the lower right corner of

the sub panel. It is con-
nected to terminals 10 and
11.

The microammeter 1s connected
between terminals 9 and 11 and
1s shunted by the 2250 ohm
spool. The microammeter must
have a resistance of 1800 ohms,
but if it does not, pad its

The resistance 1s 198.5 ohms resistance-until it 1s 1800 ohms.

for the range:

If no microammeter is to be used,
the 1800 ohm spool should be con-
nected in parallel with the 2250
ohm spool.

80 --eo-- 220 IFM
78.6 MV

The resistance is 173.5 ohms
for the range:
AR 200 IPM
62.5 MV

Special ranges require other
resistance values.

)AL E .

Rheostat for adjvaling
Calibration

@@I0 CIE®

This link 1is in the drop coil
circuyit. The drop coil is
between terminals 13 and 14.

This{ldnkimust point right 1if
a microammeter is used between
terminals 15 and 1€. The micro-
ammeter must have a resistance
The link must point left for or 1800 ohms, but 1f 1t does not,
the range: pad its resistance until it 1s
1800 ohms.

80  ----o --- 220 IPM

8.6 ----eoon 8.6 MV If no microammeter is used, the
1ink must point left, which opens
the circuit between 15 and 1€ and
The link must point right for inserts an equivalent 1800 ohme
the range: into the circuit.

[T SN 2000 IPM
12,5 -e-ogm-- 62.5 My
Coll Resigtanceplz3.S Ohms

28.
Coll Resistance 198.5.0hms

Por all special ranges the
link musgypodnt lefi.

Fig. 9—Calibration Adjustments of the Type IM Receiver
in the Standard Case.

the 1nstructions below should be followed.

Reversing Relay

It 1s necessary that the relay{positively
operate 1ts contacts when the coll 1, ener-
gized or de-energlzed within “the “wide 1limits
of control voltage, line resistanees and im-
pulse rates. It has a large/factor of safety,
but the llne resistance should n6t be so high
or the voltage so low asfto permit the operat-

Ing current to drop,below A5 milliamperes

Also, the current shouldynot be permitted to
exceed 35 mllliamperes, , otherwlse excesslve
pounding of the relay will cause undue wear of
its parts. For any" glven I1mpulse rate the
energized and de-energlzed periods are nearly
equal. Unequal ©Operating perlods generally
Indicate trouble 1n»the timing of auxiliary
and repeating relays which may be in the
telemeteéring channel. All relays should be
set_so) that thelr "on" and "off" perilods are
approximately equally spaced.

3

Fig.10~Calibration Adjustments of the Type IM Receiver
in the Type FT Case.

The contact plle up 1s equlvalent to a
double pole, double throw switch and wired 1in-
to the filter as a reversing switch. The
moving contact must not touch both of 1ts
statlonary contacts at the same time. This
bridging shorts the .3 mfd. condenser and
causes erratic readings, and "spikes" on the
recorder chart. Both moving contacts must
operate slmultaneously so that they both break
or both make at the same instant. If they do
not, there 1s a posslbility of encountering a
condition similar to that of bridging and
shorting the condenser. The moving contact
springs should have a definite downward
pressure on thelr insulating bushings when the
relay 1s in the de-energlzed position. These
ad justments are by no means critical but
reasonable care should be taken 1n bending the
springs. The total travel of the moving con-
tact should be adjusted to .028 inch. The
follow, that 1s the amount - the
contact follows before breaking, or 1f making

statlonary

the amount 1t follows after contact 1s made,
should be .008 inch.

v

».
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travel 1s approximately one
half of the of the
lever ratlo of the armature. Adjustments can
be checked wlth a thickness gage between the

resldual pin of the arma-

The armature

contact travel because

core and the
With the
the gap between the core and the pin

.01l4 inch. When the lower contacts
break, the gap should be .010 inch
and when the upper contacts make the gap
should be .004 inch. The residual pin 1s fix-
ed and cannot be adjusted. The
stroke which 1s the gap between the core and

relay

ture. relay 1n the de-energized
position
should be

start to

armature

the residual pin
the screw which holds the armature bearing,
and shifting until the deslred stroke 1s ob-
talned. When tightening the screw, align the
armature so that 1s

can be adjusted by loosening

seats squarely on the

core.

Type 874 Regulator Tube

The applled voltage
fire the
wlll show a slight purple glow and the voltage
terminals will be approxima
volts, but 1f 1t faills to

fire, t @
will be nearly the same as the batte olt-
age. A convenlent .place to me:\is
voltage 1s across the two termin (o] e 4

mfd. section of the condenser just

below the'tube socket.
47‘....'

must be high enough to

tube. When properly operating 1

across 1ts

The tube
volts on the recelver clrcults fo
voltage between 120 to 140 volts.

should maintaln approximat

Calibration

A small rheostat mounted inside tﬂ% recelver
case 1s to be used for a ES g the milli-
volts and mlcroampe % thelr correct
values. This 1s the _on leld adjustment
that needs to be mad

of the
that when the mi volts
al

resistance values
drop coll,c have been chosen so

are correct the
Refer to

series

microamperes wi be correct.
Figs. 9 and . he rheostat with 1its
resistor 1is nnected directly across the 90

volts at tube and 1s used to vary the
volt .3 mfd. condenser. Some of the
e vers which were mounted 1in the

case had the rheostat mounted direct-
the output terminals and calilbration
alned by varylng the amount of shunted
current.

RENEWAL PARTS

Repalr work can be done most satisfactorily
at the

parts can

factory.

be furnlished to the customers who
repalr work. When
complete

However, Interchangeable
are equlpped for doing
ordering parts, always glve the

nameplate data.
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