INSTALLATION

I.L.41-810.2A

OPERATION e MAINTENANCE

INSTRUCTIONS

ELECTRONIC TELEMETERING RECEIVER
TYPE

CAUTION Before
all blocking which may have been

putting recelvers into ser-
vice, remove
Inserted for the purpose of securing the parts

during shipment.

APPLICATION

The type IR-1 recelvers are operated by type
IT-1
where

transmitters in Load Dispatching systems
load 1ndications are to be
transmitted between stations. The electrical
measured and transmitted are usu-

important

quantities
ally megawatts or megavars. The measurements
are made by the transmitters at the tie lines,
substations or statlons and fare
transmitted to the dispatcher's officegfor“the
dispatching and load confrol., The
transmitted 1n the form of

channels, ‘pilothwlires
telephone dinesWand re-
The
pose of the type IR-1 recelvems 1§ _to convert
the

volt quantities

generating

purpose of

measurements are
frequency over carrier
microwave channels or

celved on the type IR-1 recelversj/ pur-
frequency into d-c milliampere and milli-
so the tRansmitfed measure-
ments may be read on 1lndlcating meters and po-
Schematic

between the transmitter ‘andyreceiving units 1is

tentiometer recorders. connectlons

shown in Fig. 1 and thése connections 1llus-

trate, in the manner 1n which

the units may be coofdinated.

a generalyway,

CONSTRUCTION AND OPERATION

The receiver consists of a voltage regulator
and two 6L6 tubes that
fixed

case.

two thyratron tubes

alternatély charge and discharge two
all
These circults
able

rect current milliamperes.

condensers mounted 1n a single

are used to convert the varil-
from the transmitter into di-

This 1s

frequency
current
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Fig. 1.— Schematic of Electronic Telemetering System.

used to operate direct current indicating in-

struments or 1s passed thru a resistance coil
to give a sultable millivolt drop for operat-
ing a potentlometer type of recorder. The

scales of these 1nstruments are marked 1n
terms of the quantity measured by the

mitter.

trans-

The function the recelver 1s to receive
the
the

milliamperes

of
signal of 15 to 35 cycles per second from
transmission channel and convert 1t to dc
de millivolts. The
of the signal 1s of no speclal import-

and wave
shape
ance as the recelver will operate satisfacto-

rily from dc impulses as well as from a sine
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TYPE IR-1 RECEIVER

wave. The slgnal 1s recelved on the primary
of a small input transformer (terminals 1 and
2). 1Its secondary voltage controls the firing
of a set of tubes whose function 1s to charge
two fixed condensers from a constant dc vol-
tage source and then discharge them. The cir-
cult 1s so arranged that the two condensers
charge and dlscharge alternately. The average
value of the dc current flowing through the
condensers depends on the number of charges
per second, hence thils current varies directly
with the frequency of the signal. The current
can be measured at terminals 7 and 8.

The values of these currents for the differ-
ent frequencles are:

15 25 35 cycles per second
.9 1.5 2.1 milliamperes

The above values are the same for all receil-
vers but the millivolt values may be differ-
ent. The millivolts are obtalned by passing
the current through resistance drop coils.
This receiver 1s intended to operate potentilo-
meter type recorders, but an 1ndicating milli-
ammeter may also be used 1f the spring 1s supé&
pressed so that 1t 1ndicates .9 milliamperes
at the 1left end of the scale and 2.1 at the
right end. Indicators which cannot be gup-
pressed, such as the K-24 require a speeilal
recelver known as the IR-2 which will'be ex-
plained in a later paragraph.

Flgure 1 1s a schematic wiringishowing the
components of the IR-1 recelvers.y, The recel-
ver 1s energlzed through a transformer from a
115 volt 60 cycle control V\circult. The dc
voltages that are requipedifor the tube cir-
cults are supplied from smadl rectifiers which
are mounted inside ghe “éase. ™ The two small
rheostats are fof adjjusting the callbration.
The one on the right 1s4/ for milllamperes and
the one on the left forimillivolts.

CALIBRATION

Callbration of “IR-1 Recelvers Wired as per
Fig. 2.

The 4 dégy current which 1s established by the
chapging, and discharging of the .2 mfd. con-
densers 18 adjusted as follows:

Connect a dc milliammeter to terminals 7 and
8 (positive terminal of milliameter to termins
al 7). The maximum current will not exceed
three milllamperes, hence a meter of three or
five milliamperes full scale will be satisfac-
tory. The disconnect link on the front of the
rheostat panel shorts terminals 7 .and 8 when
1t polnts left. It should be moved «fo the
right to permlt the current to,pass {fhrough
the milliammeter. After the test Isphcompleted
the 1link should be moved back t© ‘the left po-
sition, unless the ammeterfis Bogbe left per-
manently 1n the circuilt.

The frequency signal wvarles from 15 to 35
cycles per second and “4ks applied to terminals
1 and 2. The inpat Aevel of the signal 1s not
critical but 8hould not be 1less than 25 nor
more than 50 Wolts RMS. When the recelver 1s
in calibra®tden, ‘the frequency values and thelr
correspending, millliamperes are:

15 25
.9 1.5

35 cycles per second
2.1 milllamperes

The ‘rheostat for adjusting the milliamperes
o thelr correct values, 1s located on the
right side of the rheostat panel. Assume for
example, that the signal 1s 25 cps; then the
rheostat must be adjusted untll the current 1s
1.5 milliamperes. As the scale distribution
1s llnear, no further adjustment 1s required
for the other scale polnts. The rheostat on
the 1left slde of the panel 1s to be used for
adJusting the 2zero point of the potentiometer
recorder. Before maklng this adjustment, the
millliampere adjustment Just previously men-
tioned must be correctly made; as the milli-
volt calibration depends on the accuracy of
the current and the resistance values of the
drop colls.

Assume for example that an IR-1 receilver 1s to
have the following calibratilon:

15 25 35 cycles per second

-100 o] +100 millivolts
The resistance value of the drop coll for the
above range 1s 166.6 ohms. The base frequency
1s 25 cycles per second and at this frequency
the current 1s 1.5 milliamperes. 1.5 milli-
amperes passing through 166.6 ohms gives a

J
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Fig. 2.—Internal Schematic of IR-1 Receiver.
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TYPE IR-1 RECEIVER

drop of 250 millivolts, but at the base fre-
quency, zero millivolts are required. To ob-
taln this, the left hand rheostat 1s used to
adjust current through another drop coll until
1ts drop 1s also 250 millivolts.
Justed the millivolt drop across terminals 15
and 16 equals zero. See Fig. 2. If now the
ralsed to 35 cps, the
right hand drop coll becomes 2.1

When so ad-

frequency 1s current

through the

milliamperes and the drop 2.1 x 166.6 = 350
millivolts. The difference between 350 of the
right hand coll and 250 of the left hand coill

1s 100 which 1s the correct calibration.

The above was for a center zero application
having a base of 25 cps. For most left
1s 15 cps and the cur-
.9 mllliamperes.

Zero
applications the base

rent through the drop coill 1s

The followlng table gives the drop coll re-
sistance values for different millivolt calil-

brations. In each case the complete scale
1s 15 to 35 cps.

MILLIVOLTS OHMS
-50 6] +50 83.3
-60 o] +60 100%
-80 0 +80 133.3

-100 0 +100 16646
-150 0 +150 250.0

0 +50 5.6

0 +60 50.0

0 +80 66.6

0 +100 83.3

¢} +150 125.0

0 +200 166.6

Instruments Used 1n Calipration

The dc
the current between
.9 to 2. /milldiamperes.
Ing a full scale of"§ or 5 milllamperes

milliammeterqwhich 1s used to check
terminals 7 and 8 must
A meter hav-
will
be satisfactory. The resistance should be
20 ohms If there 1s a switch-

board 1indlcator permanently connected to ter-

measure

low, orgless.
minals 7®andd8, 1t may be used as a standard.
TheWdnstrument connected across terminals 15

and "6 must be of the potentiometer type. It
muist ‘draw no current when 1n balance.

4

Type IR-2 Recelver

The IR-2 1s a modified form of the IR-1 and
is intended primarily for operating type K-24
Indicating milllammeters. Because of the long
scale of the K-24, its spring cannot be sup-
pressed. The terminal arrangementgof the IR-2
is the same as for the IR-1. <The K24 Andica-
tor 1s to be connected to terminals“l3 and 14
instead of 7 and 8. This arrangement leaves
terminals 7 and 8 avallable “fgr )checking the
.9 to 2.1 milliamps as was explained under the
calibration of the IR-IW
corder, 1f used will pefeonnected across
minals 15 and 16, 48 ,was done in the IR-1 but
1ts drop coll will@not ‘Be supplied
stated in the order.| A
supplement the g instruction

order of: ., the IR-2.

A potentiometer re-
ter-

unless so
speclal diagram will

leaflet for each

RECEIVER IN TYPE FT CASE

The “type FT cases are dust-proof enclosures
components and knife-blade
test{switches 1n the same case. Thls combilna-
tlon provides a compact flexlble assembly easy
There

comblning “recelver

to maintain, 1lnspect, test and adjust.

are slx case slzes, deslignated as S10, S20,
M10, M20, L10, L20. S refers to the small;
M the medium; and L, the large size chassis

frame. The numbers refer to the possible num-
ber of test swiltch positions, 10 or 20.

Removing Chassils

To remove the chassls, first remove the
cover which

and test switches for lnspection and testing.

exposes the recelver components

Next open all switches. wWith all the
switches fully opened, grasp the two cam
action 1latch arms and pull outward. Using

the 1latch arms as handles, pull the chassis

out of the case. The chasslis can be set on a
test bench

well as on

in a normal upright position as
its top,
Inspection, maintenance and test.

back or sides for easy

After
chassls
blade portion
and the
chassls.

removing the chassls a duplicate

may be 1inserted 1n the case or the
of the swltches can be closed
without the

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

Electrical Circults

The electrical circults are as follows:
Each terminal 1n the base connects thru a
test switch to the recelver components 1in the
chassls as shown on the 1nternal schematic
dlagrams. The recelver terminal 1s l1dentil-
fied by numbers marked on both the inside and
outside of the base. The test switch posi-
tlons are ldentifled by letters marked on the
top and bottom surface of the moulded blocks.
These 1letters can be seen when the chassls 1s
removed from the case.

The potential and control circults thru the
relay are disconnected from the external cir-
cult by openlng the assoclated test swltches.

The recelvers can be tested 1n service, 1n
the case but wlith the external circults 1so-
lated or out of the case as follows:

Testing 1in Service

For testing 1n service, the voltages be-
tween the potential circults cangbe méasured
conveniently by clamping #2 clip lead@s om the
projecting clip lead lug on the gontact Jaw.

Testing 1n the Case

For testing 1n the casefthe ten circult
test plug can be 1nserfed In the contact
jaws, with all bladesyin the full open posi-
tion. Thils connectgfthe “Wrecelver components
to a set of binding posts and completely i1so-
lates the recely@pyclreults from the external
connections, byl mgans of an lnsulating barriler
on the plugdy, The® plug 1s 1nserted in the
bottom 4festy Jjaws with the binding posts up
and 1n“Qthé top’ test switch Jaws with the
binding postsddown.

The external test circults may be made to
the recedver components by #2 test clip 1leads
Ingtead of the test plug.

Testing Out of Case

For testing out of the case receiver compo-
nents may be tested by uslng the ten circult

test plug or by #2 test clip leads as_describ-
ed above. The factory calibration 1s¢ made
with the chassis in the case and remoeving the
chassls from the case wlll change the calibra-
tion values of some recelvers by a small per-
centage. It 1s recommended that the relay be
checked 1n position as a/final, check on call-
bration.

INSTALLATION

The receivers should ‘be mounted on switch-
board panels or tHelr ‘egulvalent 1n a location
free from dirt,, molsture, excessive vibration
and heat. Mountthe recelver vertically by
means of the ™wo mounting studs. Either of
these studs may be utlilized for grounding the
recelvern. /The electrical connections may be
madé jdirect/ to the terminals by means of
screws for steel panel mounting or to terminal
studs furnlished wilth the recelver for ebony
asbestos or slate panel mounting. The termin-
al studs may be easlly removed or inserted by
locking two nuts on the studs and then turning
the proper nuts with a wrench.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to 1nsure correct
operation of this recelver have been made at
the factory and should not be disturbed after
recelpt by the customer. If the adjustments
have been changed, the recelver taken apart
for repairs, or 1f 1t 1s deslred to check the
adJustments at regular malntenance periods the
Instructions below should be followed.

RENEWAL PARTS

Repalr work can be done most satisfactorilly
at the factory. However, 1nterchangeable
parts can be furnlished to the customers who
are equipped for dolng repalr work. When or-
dering parts, always glve the complete name-
plate data.

Recelver Input

25 volts RMS, 15 to 35 cps across termilnals
1 and 2. Internal impedance 50,000 ohms.

Power Consumption

Receilver 15 watts at 40% power factor.
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Figi 3—Outline Dimensions and Drilling Plan for IR-1 Receiver. For Reference Only.
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