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DESIGH AUD CONSTRUCTION OF THE THLOVAT
Tistoriecal

In one respect the degrec of civilization of a people
may be measured by thelr abllity to (directly or indirectly)
control power supplied by nature. The first steges of power
control wefe probably when nien trained anlimels to work for
them and used rivers for irrigation. As time went on tle
values of fire and explosives were learned, 0Gradvually nan
discovered more and more physical laws and so was able to
devise systens vhereby tlie motlcocn of a lever or the touch
of a button performed a task which previously had required
a zsreat deal of effort, Today we have errived st such a
stage in scierntific research that a mere whisper or the
passirg of a shadow.may e —ade to control an enormous
quantity of energy.

By means of a mlcrophone connected to a vacuun tube
amplifier systeinn and relays it is possibile to open the
throttle of a 50,000 horsepower turbire by a single spoken
word or sound, This 1s an exauple of controlling powver by
sound energy. Likewise by use of a photo-electric cell it
i1s not at all di”ficult to control any glven amount of power
by light energy. These devices can te made so sensitive
thhat a very small change in tlhie sound or licht Intensity

wlll actuate themn.

Because 1t 1is aldvantageous to havs one man supcrvise



many nachires or systems and because these systens may be
large it was by necessity that remote control methods were
invented and brought into use, Today tlhere are many kirds

of remote control systems fournd in practice, The fundamental
function of therm all i3 to transmit or corvunlcate a small
anount of energy to be used in controlllvg a larger quantity
of energy., As an example of this there are within the United
States many powerful radlo broadcasting stations which have
their transmitters located several miles from the studios

and control vanels, Also it is quite cormmon practice nowa-
days to have a person of fame start new instsllations,

unvell statues, etc., si- ply by pressing a hotton or by

speakirg a word in his own home or offlce,

Requirenents of Kewmote Control Systems
Among the requirements of remote control systens for
most types of Installations are the following:

[2

1, Instantaneous control of a nmumber of circuvits over a

single circuit, This means that some type of selection must
be had which does not involve the tire element. Thus, it
night be necessary to operate an oill switch at a distant
station at a certain instant or without any delay. It 1is
also an advantaze to have a single line or circuilt serve as

medium for controlling many circults,

2. Relianllity. Some rermote control systems are too

complicated to be devendable, A good system mmst be rell-

able - even more rellable than a man; otherwise it mignt not



be of adventecs to use a rernote control device., In control-
ling an automobile or aeronlane by radio it is essential
that the ovnerator be able to devend upon tha mechanism of
control,

3., RFeturn Clconals, Remote control is usually of little

use unless the overator has somne means of knowing that thte
distant circuit is furnctioning according to his d éires or
coxmands, This requires that the control mechanism transmit
signals or other information back to the sending volrt so as

to tell of 1ts behavior. This i

2

called sunervisory control
and is used in the remote control of substations or pu.ping
stations,

4, Simplicity. Usually the reliability and eass of

opveration denend upon the sirmlicity of the svaston, Tt
stands to reason that 1f there are fewer mechanical moviug
parts snd fewer electrical circuvits the device will be less
liable to get out of order, It 1iIs undoubtedly hest that tre
manipulation of the systewn should be so simple that a tech-

nical expert is not recquired to opcerate it,

Characteristics of the Telomat
“hen the Telomat was designed it was desired to build a
device which could be onerated over any telephone line now
in service, which would have a miniramnm of electrical connec-
tlons to the line and would have provision for controlling
five circuits. These thre:z charscteristics In adlition to

those dilsenssed bLelow were iIncorporated In the desion,
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The Telonat is not difficult to overate, Two tones or
wvhistle notes are reauired and by using tress notcs at tlhe
proper instant as determined by the huzzer sisrals sent haci
by tre device, any of the flve circuvits may be opened or
clcsede.

o

\
Py mears of the

Y

Supervisory control is also used.
system of buzzer sisrals enployed 2t 1s very easy ho tell
which of the five circuits ares open and wrhich ars closed,

Anotler fzrature 1s thiat the gnswering of the televhone
is carried out iIn a verwyv natursl marmer, The recizver li-s

in a certain position within the glass cacse of the Telouat

I

and the transnmitter 1s directed into a rutber tuhe conracted

to tlie buzzer chaitier., The receiver hook is 1ifted when a
call 1s made and lowered when the call 13 coupleted, The

device responds or starts "listering"

vien the tell rircs
and In case no messare 1s sont 1t "listens”" for ten secords

and then "hanzs up'",

Gererel Constructlcn of tle Telomat

By referring to thie accompanying vhotos an idea of the
renerel arrangeniert of the Telonat can be obtained, The
overall di-ensions are 22 iInches high, 27 inches lorg, ond
10 irncliecs from front to back., The parts are ess=ivlad on
Ehree levels or declrs, the heaviest parts being placed on
the lowver and tre lishtest on fthe upper, The fraqe is a’'e
of £ inech galvanized ansle 1ron with all the joints arc

welded, The dec floors nare 3; inch slabs of transite, The

-
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4, Tnput Transfor e T
5. Inpub “leronhone .
o older for Telen

6
7. Bypass Condensers Co % Cgz
8

. Puzvzaer Chanher

10, Villiarmmeters conrecha2l 1n e Plabe Circuite of

Opersbion of the Telowal i1n Dobatil

L
To uvriderstand the Tollowing explanatlion 1t will be

necaasary to relfepr to he connaection diasraag and bto soverpesd
z

The power can H2 supplied by any 00 cyele a.c, ¢

of 105 to 135 voits, “Ten the Telonn!h f1a enlled the bole-

cods relay Ss, which 1s actonted throush the nlug
to the rirger tera2inals of the telaphiore, resnonds hy closteoz
its contacts ard vow:r 1s svunli=l to the pow:r Erenaformer

Ty and the contact driving motor ig, Beflore the ringing
stopned the contactor arm J bhas rotated far enonstt to allow

T h] L
P

contacts ¥ and G to closs, Slince the contacks I ars in

parallel with the contacts of the telascode vrelay the molor
and tronsloraer corntlinma to bHa excibad ontil She robsabing

v .

contactor arm ma¥es one revolubtlion whaen 1T and & will be

LRSS

~ Ay A ~e * NI R N [ 1< T B NNy
ovenedl asr'rn, stubilag o tha powsr,
~ - -y L . 3T SN ~ “ H Y .
As lorng as contachks G ars closaed encrgoy 1s bholog
. )

supnlled to Sha reealvaes hoow 1IfEins aechanian fsase ntiobo 77



and purbs A, D, Rz, anrd 59 of the connection dtagraq) and the

hoo 18 held 1In the listenling nosition,

To "lock £he Teloant in" so Eaal

.
|
o
o
ot
3
=
T
<
o

Jo

listen for or=2 thun one cycle or revolartion of the arn a
"low note" of avout 1200 cycies per second mush ba senb bo
the machilne, This wlll be pilecked un by the aicrovhone 1]
stiovm 1in photos A andl D, By stulying the connechtion diagran
1

it 1s seen that the wmicrophone is coupiadl into a two stage

8
audlo anmnlifier clrcult compossd of vacaam tuhes VI and V7o
and transformers Ty, To and Tgz.

It nay b2 pointzd out here thabt the direcht curront Ffor
operating the mlecrophone issupnlied by connechiag tie lathtarp
In series with the direct curreat pnlate supnly [froa the type
280 rechbifiler tube VTg; henecs, no battery i1s necded,

The ontpnt of the transformer Tz gocs to the two antl-
resonant cirecults Py and P,. The latter, which Is composed
of a canacltance conn2cted In parallel with an zir-cored
inductbtance coll, responids to a freguency of 1200 cycles per

ond., Cons=quently wiien this particular wave 1s applled
to the circullb the voltags across ihks terninals will iIncreaas
and hence put an a,c, pot=ntial on the grid of VIy, This
vacuuwt tube, tyne 226, bhas about 20 volts d,ec, normal grid
bias and so its plate current iIs sunpressed until tle grid
is snupplied with asn a.c, or a positive d,c, voltiags,
The a.c, volhags Lwmpressel on the ¢;rid from the anti=-

ruesonance of Py will cause an Increasa in the plats currert

wvhaich flows throuch tre relay Sz, A 0,0 nf. condensar 1s



Leoe
covrectel 11 purallel with this relav in order to bynass tle
a.c, and favrovs the oncratlon, .The contacts of the relay
are allusted to eclos2 with a chanze of current of about
thres willliaperas,

The closing of thre contacts of Sz complete the encrgizn-
.

0]

trnz eircult of the altsrrate Iwuls» loekdinzg relay Sa which
now closzs 1ts e set of contacts
varaellel with contacts I and the contacts of the telecode
relay; consagoently with Bte loellag ta of relay &4 power
will be suppliad econbinuonsly to the rmackins anbil o Loy

robs 13 Aazala sent o loe’t oab 34 and Bhe conbacthor apa
cors Lo bhie sbartios and stopning position as shom in
nhoto H,

L)

vand seb of contachs on 8g couplebzn ble

3
3
3
N
c
-
e
7
—
<
N

¢ bnnzer sigeals, As c=n be seen [rom Lhe
connectlon dlagram the buzzer clreult willl be closed wheneven
thie outsr Lrush ¥ of bhe contacbcr ari J nmelres connection
with one of the contachs mirled V, Sinece Lhils brush 1s

lons enonsh Lo boueh btwo adlacent contachs similtancoanly
there will be a long bumz as thie brosh nass:s over Lhe bw
consacniive contacks YV af bhe voper Jaft poslilon ond shori
bazses as 18 vassas over each of thie other V conbichs ocnaced

nniforaly around the circle, o one ezvolution of Ehe armnm

L o 9 . - g Y E L L N N M
thess alzanls vonll ha as repessented 1o B folloulig Sranhs

lon:s l 2 3 4 5



The buzver sigrals sre plclkzed up by the trans.d
- " i -~ -

()

. H

Lter of

-

the telenhorie and so tihe disbtant oneraltor can
position of the conlactor arn at any partleular instant by

listenin: to the sizrals and nobing the nunber of short

i)

tmoulses Tfollowing the long inpulse, TT e Tears only Lle
hum of the mechanist bul no sipgrals he kunows that relay S,y

is open,

1 ) ; L o .
Supross the op:rstor Tas the machine "listonivs"  ard

sendins Tuozer slonals and ba wishes to clos2 11 one of the
control circulta, say circvit Yo, 2, This reqolres tiat
relay Sq be operated, Ry traciag the conrectlons 1h will

be sssn that this enn be dons Ly the closlny of So when the

>

corntachor arn is 1 sneh a nosition Brat the ouber hrash K

is 11 connection with one of tire contacts VY, To carry ont

b1

this function the callar listens for the second short si-ral

) *r "

after the lon: one and then vhistlas or nrodaces the "hich

"

nobte" of aroxinat:ly 1500 cycl

YTz slnce Py goes Iato anti-resonnrnee and so Sq, belag an
albernate irpulse locklag relay, 1s locked in by the action
off Sye

2

The rizht band contacts of Sq eause circulb 7o, 2
to be enerzized and the left band contacts complet: unother

slxral ciren’t connechtad to contacts XX so that as the arn

passes thls same nolnt the next time around, two short

w

o

buzzer sizrals will be heard Instsad of one, If circult
Lo, 4 were alao closad the gysten of sisnals for one cycle

or» revolation of the ar=a wonld he

tell the exach

l2s per seconrnd, This nchtuakbes



15,

Long 1 2 3 4 5

10 seconds

Tn other words two short Iimmalses instead of one are henrd
for the particuvlar clprecults wnich are closed,

The Telonat has now been "called up" and is "listening"
circuits 2 and 4 have becn closed in, and the operator has
heard the return signals so he says "Goodbye" by whistling
the low note again, This loc¥s out alternats limulse relay
S4 and the machine shuts 1tsel? off when the contactor arm
comes to the stopping poslition., Of course, the two control
clrcecults are still closed ia and en=zrglzed,

Cirenit Ilo, 2 can be opened by calling vp the Telomat,
ling the low note to lock in, and then whistliag the

1 note al positlon 2 of the contactor arm as indicated
by the buzzer sicnals, After this is coapleted the low
note 1s again sounded to say "Goodbye"., In a similar

manner any of the 5 circulks may be onened or closed,

Frequency = Responss Charuchteristics

The accoumpanying graph shows the behavior of the plate

i)

currents 11 the re

(J

ponsz tubes (VTz and VT,) for a varlation
of frequency from 900 cycles per sz2cond to 2100 cyeles per

second, Curve A 1is for circult Pg and VT4 and has 1ts peak

-~

at 1200 cyclzs per second = the low note; curve B 1s for the

Iy

~

other circult and hias 1ts pear at 1600 cycles poer secornd =
the hich note, Both curves have hroad pealrs probably due to

the resistance of the colls in the anti-resonant circuilts,

Tiiis 1s convenient siace 1 makes the manipulation of the
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machline easier, That 1s, it is not necessary to produce a
note of exactly 1200 or 1500 cycles in order to et a response,
Relay Sg would undoubtedly close for any frequency tebween
1100 and 1300 and relay Sz, bebween 1300 and 1900,

The curves wers obtained by connecting the line of the
telaptione to a varliable audlo frequency osclllator of the
vacaua tube type. By use of a vacuun tube voltmeter a con-
start a,c, voltag: of varlablzs frequency was apolied and the
read*nics of the milli%@ebeps (in the plate circults) taken,
It vias noted that once a circult was In anti-resonance it
nhad a tendency to stay in that condition, Also the response
I1n millilamperes 1s not proportional to the applied voltage

or wnistle note, In a laboratory setup usiang a two suhset

)

.

2lsphone systert the Telomat onsrated as well over 15 =i, of

Fal

ficial cablz as over a few fect, One reason why the two

=

rt

I-le

curves are not similar 1is the fact that the natural veriod

of vibration of the microphone diaphram is withina this range.

Contact Driving lfotor and echanlism

The drlving rotor Mg is a 1/8 HP., 60 cyels, 110 volt,
siagle phase induction -iotor and operates at ebout 1750
R.P.il. It has a double worm reduction gear with a ratio of
289 to 1., 1Ilence, the speed of the contactor arm 1s about 6
R.P.M,

As shown on the connectlon dlagram and by photo T the
Ianer brush K connects with the contacts XX which give the
signal when a circult is closed. The brush 6 complates the

clrcults to the statlonary part of the device.
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On the end of the rotating arm 1s a cam of Insnlating
material which onerates the two sehks of contacts G and H,.
Contacts II are heavy as they have to carry the motor and
power transformer primary current when Sy is open, The
function of the contacts G will be explained later, The

stopping and starting position of the arm 1s as shovn in

the photo— when the contacts G and H are open,

The Alternate Iimnulse Locklng Relays

.One of the alternate Impulse lockling relays 1s shown
in detail in photos F and G, The unique feature of these
relays is that as the coll is intermittently energized the
relay alternately opens and closzs 1ts contacts., Hence, one
circvit may be made to control both the opneratlons of onen-
ing and closing a circult,

These relays are designed to operate on 55 to 60 volts
dece and in the Telomat they receive their energy from the
Tungar rectifier tube, Thelr contacts are sufficizant for
5 smneres,

Pnoto ¥ shows one of the relays closed, ‘hen the coil
1s nexlt energilzed the armature A rises and strikes tricger B
which unlatches D from C. This allows part C and arm X to
drop dovm so that the contacts I (tha othsr scbt of contacts
cannot te seen in thils view) are opened, As thz coll is de-
ener-ized the armature drons back down and the relay is as

se2n 1n photo G,

vihen the coll 1s azalin energized the armature strilkes

[aS



21,

triicer G whilch has been broughbt into positlon b the acvion

-t

He This 1lifts ara K and part C iIs latched back
over D, the contacts I' bteing closed agaln,

These alternate impulse locklng relays were ranufactured
by the Signal Englneering and Xanufacturing Company. They
are so desligned that the actlon of opening or closing the
contacts takes place at the instant when the coll is energized

rather than when 1t is de-energized,

Recelver ook Liftlag "echanisnm

Photo E shows how the recelver hook 1is manipunlated by

a

the Telomet and reference to the upper left nortion of the

connectlon dilagram shows the details of the electrical con-

nectlons, The counter-weight 1s adjustable along the 1ift=-

ing arm A to make the mechanism suitable for differcnt
tensions of receiver hook snrings which occur in various
telephones,

All the 1lifting and nolding 1s dorne by the electromagnet
S7. TUnfortunately the voltage regulation of the Tungar tube
i1s so poor that 1if §9 1s leflt connected during the operatlon
of the Telomat the d.c. voltage 1s too low for reliably
operating the alternate lmpulse relays, Also 1t does not
require as much current in the coil Sq to hold the arm up as
it does to pull it up. Therefore 1t was necessary to arrange
contacts D to rednce this initlal current after the hook was
raised by connecting a resistance of 1000 ohms (Rz) in seriss
with S, IHenece the "holding" magnetizing force 1s many tilies

4

less than the "pullins" force,
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Power Transformer and Rectifier Units

The pow:r translormer T4 can be seen iIn photos A, B,
and C. The primary of the transformer 1s wound for 115
volts, 60 creles, Therzs are six secondary windings described
below in order from ton to bottom as shown on the connection
diasran:

1, 1.5 volt filament winding for VT;, VI3, and VT4
wnich are typve 225 radio tubes,

2. 5 volt fllanent winding for VI, wnieh 1s a type
112=-A tube,

5. 5 volt filament winding for VTz which 1s a tyne 230
full wave rectifier tube, .

4, 440 volt, center topped winding to suonly a.c. to
the plates of the 280 tube for rectification,

5. 2 volt filament winding for VIg which is a stardard
2 ampere Tungar reciifier tube,

6. 130 volt winding to suvnly a.c. to the plate of the
Tungar tubic for half-wave rectification,

The transformer has a core cross=section of 3 square

inches ard the windings have approxiaately 3.5 turns ner

i
o

volt. Al)l of the terminals except a, b, ¢, ard 4 are

+

A

brousht ont on a termlnal block as shown in photo A,
The d.c. plate potential of 150 volts and the d.c,.

current for ths microphore I are supplied by the 230 type

full-viave rectifisr tube VTs, The oubput of this unit 1is

filtered by the condensers Cg, Cy, and Cg and the double

choke E F., A 10,000 ol potentiometer (Pob,) is conneched



)

across this supoly which scrves as a 'ears of obtaining

negatlive notential for the glds of the amplifisr and response
tubes, The forwer have =8 volts and the labter -20 volts,

The energy for operating the alternate impulss relavs
and tlie recciver hook 1lifting mechanism is supplisd - the
Tungar rectifier unit, It 1s not necessary to have nure d.c.
for this purpose and a half-wave rectificr, wilth only a
larcs condenser for a filter, functions satisTactorily., Ais
mentioned before, the voltaze regulation of this device is
very poor due to the Internal impedance of the tuvhe., Then=

ever one of the Impulse relays 1s onerated this d.c. voltare

drops from 150 to 55 volts

U

Functlions and Facts of Other Parts

Across the cortacts of relays So and Sz are condensers

and resistarces, Ordinarily a condenser alone is suffiicient
to stop arcing; however, these relays have to onasrate on a
very sazll quantity of enerzy and so there is not mmch force

+

available to oren or close the contacts., With a condenser

Fal

only trevre 1s a sudiden rish of current throngh the contacts

whien they are first closed due Lo the dise

ct

condenser, This causes the countacts to weld ard stlelr to=-
gether, The Gifflculty was overcomne by using a resistances
£ several hundrel o'uis In seriss wilith the condernaer,
The cordenser C1 in the upper left hand corner of the
concectlon dlagras 1s w1ised to keep the d.c. oubt of the
"

vrluaary of the 1lnput transformer Ty. There 1s only atout

40 milliscperss avallahle frow the 280 tube and all of this
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is neecded for the micronhone,

It was Tound necessary to keen the recelver hook dovn

until after the contacts I wers clos=d vhen the Teloriat was

<)}

"ealled up". Otherwiss the rinzing pobtenblal was short-
cirenited when the hon't vias ralsed ard the Telomut fallced

to start up., It 1s also riecessary that the insnlated canm

"T" re long enon o thel T will not "eoast by e to
tte Inertia of the wobtor, To overcorme this ATCTTenlir an
additional s=% o contacts G was arranged to oner:ile with

contacts I, Circe tre for.ior conticls av-e conrected In

PR
4

M b .
serfes with tre supply of tle 1ecerve:r hool 1ifting coll

nsing votential carnol be Interrupted urlll Lhe cone

T

the 1!

tactor arn J is well und-=v way, The center seb of contacls

on relay Sy are conrected In varallel witl the sel G so thal,

-

viren the Telorat 18 locked In the hool will sbay un whille

Lihe ar goes bv the storping position
~) v -~ o .

o —

The coil terminals of bLhe relay 5z are brought oubt to

)}

a Jeck Into which sets plug P (sec photo A)., Thils relay

1.

can be connected dirschly

telaphone hox or across the inconing line with a conienser

.

in series,
T™e termirals of the five controlled circuits areae

- A

sockets shown slso in photo A,

!
‘e
—

accessihle at the plu
Referrirg to phioto I the arrargerent of the telerhorpe
and adjustalle el B th svpvorting sheli can he seen, Below

the shelf cegn be s2on the bwo line fuses LL, the line swihteh

and +he ST ETISE SERIE
i, and the powels fIvput plag P,
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The IMirst Trlal c¢” e Teloran
: e SN o — o
Durling the Nogoineuiipg ohow of Webruary 3, 4, axil L,
o 1 : [ 3. . R, SN T
S5, the Telowost was sal up I tle en Loanrs! reaiiag roo

forr demonstration, Pholo T ghows the cerersl Jayount of th

ive devices overabed

&

exhibition Ehrougt &

stort televhona line, The overvalor sal In the ehalr on &

s% behind the sun lo:p and uszd the desk televnhone

e taile, By calllos vp tF

e Telorat te turned on ard

off the aun larp, an electric phono a btridce lavwp, 8

desk lawp, and a fan by ecovronrlately whistlad nob:s into

his tezle;lionse,

Orly three Aifficnltlies were encountered durlng tle

three days!' trial, irslt, a neu oporabtor Pal nob learred

t
o
o
-
<

Golstle nobteg sulfletertly well (this was no faull of

<

he machire); secord, the contacts or relays So nnd &

)

orerated vecharically bubt Ald not make good el=chtrteal

B

contaocl; and third, fthere wag insuficient d,c, voltare fr
tiie Tungar tube to operntae the alternate i1mpulss relays
relishly,

T™he first difTiculty was overcore by a 1ithle nprnclic

Fal

or the part of the op~oratorr,

The second wrs overcome hy eqninning bthe relays in
guestion wilth tungsten cortacts,
It was aftervards fourd that the third Ailfficulty was

due to low sunply voltage and to avold trounle irn the fotu

oo
L0 e

i

(2]
>

(=]

o

~

re

an additional 10 volt primary winding waa added to tle npowsr

trarsforiier, The terinals for conrectirs in {his winddne

(] ()



.29.




are shown as a, b, ¢, and d on the cornection diagrs~n and
in photo C. ¥Yow the Telomat can Le operated on any voltage
from 105 to 135 volts, Felow are shown the proper conrec-—

tions for varicus sunvly voltages:

Veltage Range 105=11% 115-126 127=155
gGI
Corriections b

AOoR

o
0d

Instruetions for Seltling vp Lhe Telomat
The Telorat should be placed on a level surface with
ricild supports as the machire welghs nearly 100 1bs, It
may be necessary to rerove some of the glass plates in
order to nake all the adjustrents, First, connect a sunnly
of "110 a,c," as shown »y plug P in photo I, This sa:e
voltace 1s supplied to the plug=-in rsceptacles in front

&

when the Telomat 1s opsrated,
Text adjust tlie teleplione on its suprnorting shelf as
shoun in the vhotos, It mey be necessary Lo raise o1 lover
the shelf hy loosening the two nuts underncath, Take pains
to a’djust the counter wel;ht and posiftion of trhe televhone
so the'hook 1ifting mechanism operates freely, Place tlie
recelver In its poslition as shown in vhoto P; trer:z is a
place for the receiver coird to pass through the ton gless,
Commect plus P (photo A) directly to the terrinnls of
the telephone rirgcer (bells) or across the irncoming line 1in

series with a 1 or 2 mf, condenser, Photo K shows a =ood

o
)

arrangenent, of conmnections that will operate satisfsctorily,



4
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If only Lwo tulaphone subsets sare used (one for sendirg
orders snd one for the Telormat to answer) they ney be con-

nected by joiring in serles the lines from the two phone

3

]

’

three dry cells, and a hand-cranked telephone generator wilh
short=circuliting contacts, The generator mist be connected
so that it will cut In on the line when it 1s cranlied and
will short-circult 1ts own terairals when not in use, There
are many other setups or arrangements of televhone subhgets
that can be used, The above as shown irn photo ¥ is one of
the simplest for two subsets,

Finally, connect five or less devices to the plug-in
receptacles on the frort, Anoller typical layout 1s shown
in photo J., T'or testing or experiment, five 110 volt
colored larps can be used to advantage,

The Telomat is now ready for onerstion,

Fow to Operate the Telomatb
Be sure that the switeh I (photo'I') is closed; then
call un the Telomat by crsnking the ge erator for at least
2 or 3 seconds, Usually the crank will turr harder as soon

b

as the Telomat responds by lifting the recelver hool:, It
is better not to send signals the first time but simply
observe how the machire functions, The filarents in 211

the wvacuun tubes will be 1lighted and the motor and contactor
arm will be operating, The meters on the front will register
1l or 2 milliamperes and the receiver hoolk will be held up.

After the contactor arm nakes one revolution (it tslies 10

seconds) the machire will shut itself off,
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llow call vpn agair, and whistle a low note of zbout
1200 cycles per secord (the third D sbove mlddle C on a
plano) into the transmltter., It may be necessary to vary
the pitch or the note somewhat but when the right tone is
sounded the left hand millianneter will give a deflection
of several divisicrs and relay S, will click as it closes 1,

Soon after this relay closcs buzzer signals will be
heard 1n the recelver and the Telomat will not stop its=1f
as it did before. As the contactor arm begins 1ts cyecle or
revolution each time, a long buzz 1s heard and at regular
intervals, short buzzes, The sounds can easily be repvre-
sented by the followilrg graph:

Long 1 2 3

o—
T0 sccorcs
(one rev, of arm)

[
([&)]

In order to energlze any one of the flve circuits it
1s only necessary to whistle a high note of about 18CO
cycles per second (the third G sharp above middle C on a
plano) just afbter the short buzz corresvonding to that
circuilt. The right hand mll)lliawieter shows when the nroner
hich note is sounded. Ouppose 1t is desired to enerzinz
the third circuit, Listen for the long buuz and then be:in
counting the short ones that follew, Just after tlie third
short one, whistle the high note and 1f 1t 1s correct the
relay can be heard to click in and whatever device is
attached to circuit 3 will becorne energized,

The next tiue the contezctor ara cores sround two short

buzzes for circuit 3 will be h2ard insteal of one as shown
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below

Jo

Long 1 2 3. 4

10 seconds
The other circults sre opsrated In the sare way, If
circults 2, 3, and 5 were closed the buzzer sigrals would

be like this

Lovg 1 2. 2. 3 2~

1C seconds

To open a circuit it is necessary to whistle the hich
note agaln &t the same time used for closirg it., In other
words the saie note is vsed to open or close any of the
five circults, Tor irstance, referring to the above gravh,
if 1t 1is desired to open circult 3 bPegin listening to thle
signals; after the leng buzz, one short buzz for circull 1
wlll be heard and then two more short buzzes 1n quick
succession for circuit 2, Just after the first hvuzz for
cirenlt 3 whistle the high note wvirieh will operate the relay

to open this cirecunlt, Tt is not necessary to walt for the

2

secor.d of the two bhuzzes

-

; 1T one vhisbles soon erough there
will be no second buzz, In this manner any of the five

circuils may be opened or clcsed simply Ly whistling the

[

high note at thie proper time durirg the cycle,

To shut the Telonet off or "say goodbye" to it, whistle
the low note again, The buzzer tones will stop lmnedlately
and when the contactor arm comzs to the stoppingy position

the machine will shut off, Of course, any of the five cir-

cults which were turnsd on will renain energlzed even though
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the Telomat 1s not operatirg.

E

In order that a n=w operator ray nrzctice and learn

a2

thie two whistle notes the contactor arm driving motor may
be stopped by operating tlhie swilch 17 shiovm in rhoto T,
l.lcrophone L1 (photo A) may be turned over toward the front
so that the operator can whistle directly into it and also
see the mllliam.et:rs whilch will iIndicate from 5 to 10
divisions when.the proper note 1s sounded., The cliclk of
the releys also tells wlien the right tone is used,

Once the system of operatlion and fthe two noltes are
learned the Telenigt can Le overated from another roorn or
from eny distant point. It would be necessary, hovever,

L

to Yknow what device was cornected to each of the five

circults,

Trouble Shooting

The followirg is a list of sugg:stions for uvse in cnse
difficvulties are encountered in setting un snd oncrating
he Telomat:

1. Failure to respornd to ringing potential,
Exarilre the telephorne line connections and the connectlions
of plug P (photo A) to riiger., Be sure that power 1s belng
supplied to plug P (Photo I) and that switch N is closed,
If the ring:sr circult 1s cormplete the ariiature of telecode

relay Sg can be seen to move when the generator 1s cranked,

5
If the power circuilb is complats any of tle five controlled

clrcults may be energized by closing thelr alternate irmulse
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relays by hand, Finally the contacts cf the telecode relay
may need adjustment or cleaning.

2, Vacuwa tubes light up but nmotor does mnobt start,
Close the motor switeh I (photo E).

3. Hecelver hook does not onerate,
Adjust the position of the telephone on tre shelf anl also
the counter weight, The Tungar tube may be defective,

4, Fallure to respond to whistle notes,
Fe sure the telephone system is functloning vroperly. This
can be checked by talking over it, I tre armplifiecr circuit
is operating proverly the milliasrmeters will respond as
exprlained before, If they do not some of the vacuwn tubes

3

siay be defective, The voltagas apnlied to these tuhes shonld

be as follows: plate potential for all tubes about 150 volts
decoe; grid veltape for VIg and VT4, =20 volts d.c.; grid
voltage for VI and VIo, =6 to =10 volts,

If the milliamieters do respond see that relays 8o ard
Sz are op=rating properly. These relays are operated by
the current indicated in tre meters, I everyibhirg functions
correctly up to this point the difficulty niay be duvue to the
fect that the receiver hook 1lifting mechanism has not opered
contacts D (phioto H). In thils casz the alternate lmpulse
relays will be slugzish in action or will not respond at all.
The Tungar d.c. supnly should furnish about 150 volts vien

no wnistle notes are being receilved, This voltaps cran be

measured across the teralnals of conderser bank Cq.

<



5« Various other sugsestions,
The transformer connections a, t, ¢, and d (photo C) should

be correct for the voltazse arplied. Eefer to papge 30 for

¥
the correct arrangemert,
iost telenhiones have aljucntable hieipmth trarsaltlers

.
1 ol
v (ol

and sirnce tre rubher tuhe 7 1s slso adjustalle a sood sound

proof connection can bhe had fer carrying the buzzner tones,

a larce enonh to cerry the
current for all {ihe contrclled circutlts as well as 1.5

ampzres for tre mecvianlsn of the Telonat,
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Remote Control of a Svbstalion by Jelomal
(Schematic Diagram No.l)
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Remore Confrol of 4 Lighting System by lélomar
(Schematic Diagrarm No.3)

bell
box

DISTANT OPERATOR —

TELOMAT

Sepply

-
c
——
A
——
C
—
C
5
C

A 'N{,neﬁc Contactor

CONTROLLED CIRCUITS
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Public utility cowpnanics vhich 7
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2. Control of a Paomin Otation
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C. Control of a Lighting System
Scheviatlic diasran Vo, 3 shows how

used for operating a 1105
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Lo resesareh and tn the devoelopaenl of new whays ol usin

controlling enzery.  The puille secepbs She worl o
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researe’: .8n and e inveanbor with aws aad adaivaiion, It

is eager Lo alat thal

- - . - - e
Apparsnily Laconsisiah wibhh 5Bis 1s bhe Taqild "Porc Ta
noting new uadar the son," To doabt ttepe is a crosb denl
of truth in bobhl sbaboenbs bhecause, alter all, a oreatb iany

neyy Toavaenihlons thie anplicniion

of a wuther of siaple Lawsg wilch Tovse Deon nown #nl nsed
Tor nany years,

Likoewise withh Lhe Telonub, The vwiole svsbom of opors
shlon Is bullbt up by She nss ol a lLirge nwrboer of stple

he desismner hopes he

711) ba another shep in the
presant day tread of using rerobz conurol devices, Tie

it possible to have rzaobte saparvisory

nuaber of ci.

cults nslng the exizsiing tele-

prons syate as a gedlai,
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