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UNITED STATES PATENT OFFICE.

RAY H. MANSON, OF ELYRIA, OHIO, ASSIGNOR TO THE DEAW ELECTRIC COMPANY, OF
ELYRIA, OHIO, A CORPORATION OF OHIO.

TELEPHONE-EXCHANGE SYSTEM.

09532,267.

- To all whom it may concern:

Be it known that I, Rax . Maxsox, 2 citi-

sen of the United States, residing at Hlyria,
in ihe county of Lorain and State of Ohio,
have invented certain ney and useful Im-
provements in Telephone - Exchange Sys-
tems, of which the following is a specifica-
tion, reference being had therein to the ac-
companying drawing.

My- invention relates to telephone 2x-
change, systems, and has for its object the
improvement of such systems in divers par-
ticulars to be hereinafter pointed out.

The present invention has to -do particu-
larly with the devices wnd cireuits through
which signaling current is sent to the sta-
tion of tho wanted subscriber, and by means
of which the source of current is discon-
nected or disabled when its function has
been performed. In most cases this latter
is best determined by the answering act of
the called subseriber, but is not necessarily
inmited therefo. o

Heretofore, various arrangements ” have
been proposed o accomplish the results
which I compass, but so far T know these
have bec 1 only measurably ;siecessful in
practice. Tor example, according to one
arrangement an electromagnet is included in
the ringing circuit between the generator

and the wanted subscriber. When the lat-
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ter answers, the consequent rush of ringing
cmrrent through the low resistance path of
the receiver and transmitter branch effect-
ively energizes this electromagnet, which
acts to cut oif the ringing gencrator. The
ringing through this magnet is not as good
as it would be through a clear circuit, be-
causé of the choking effect of the magnet
windings; and in ringing over a very short
line or over one which has become short cir-
cuited, there is great danger of burning out
the magnet. According to another arrange-
ment. the ringing current is put on at in-

5 tervals, n separate and distinct relay re-

sponding to current in the subscribers’ lines
and controlling the ringing between the in-
torvals. The disadvantage of such an ar-
rangement is that if the sybscriber answers
while the ringing interval is passing, the
ringing current will produce very disagree-
able effects in the receiver held to his ear.

_Mccording to still another arrangement,

" ringing cwrrent and battery current are

alternately fed to line through the control- |

Specification of Letters Patent.
Application filed March 28,

*atented Mar 15, 1910,
1007. Serial No. 365,001 '

ling devices. With such an arrangement, it
is pecessary in producing uniform results to
have an approximately uniform veltage,
which cannot be supplied by the ordinary
common or talking battery for the reason
that the ringing voltages are usually much
higher than that of the talking cnrrent.
Moreover, there is some danger of ringing
eurrent getting back on the main battery
busses, with disastrous resuts so far as con-
versation s concerned.

As distinguished from all of the foregoing.

arrangenients, my present invention cmploys
(1) non-inductive eontrolling devices in the
ringing cireuit, (2) such devices being ar-
ranged so as to respond instantly by cut-
ting off ringing current when the called sub-
seriber answers; and (3) a driven source or
an altersiating current generator of any suit-
able frequency to replace the battery for-
merly employed between the ringing  in-
tervals.’

My controlling devices preferably consist
of thermic relays, commonly called *hot-
wire relays”. These relays, or one of them,
ing current, or of other current going to line
during ringing. Instead of a battery for
non-ringing intervals, I employ a saitable
alternating eurrent genevator for furnish-
ing tripping current, of a frequency such
that it will not operate the bells on the lines,
whereby false signals will be avoided on

must be included direct in the path of ring-
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party Imes. This tripping current and the-

‘ringing current are put to line through a

suitable commutator or other form of con-
trolling device.

My invention is illustrated in the accom-
panying drawings in which—

Figure 1 is a diagram showing two sub-
seribers’ lines and the central station con-
necting cireuits therefor, one line being ex-
tended to a single substation, while the other
is a party-line. Fig. 2 is a side view and
Fig. 3 isanend elevation of a form of select-
ive ringing key which may conveniently be
employed.  Figs. ¢ and 5 are medified de-
tailed views of parts of the apparatus shown
in Fig.' 1. :

Referring first to Figs. 2 and 3, I have
therein shown a four-party selective key of
the locking type, wherein each of the four

lungers controls a pair of contacts included
in the circuit of a particular ringing gener-
ator. These plungers are marked E, kK
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the frame 24 1 pro-
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2 AL the end of
a pair of contac
of the others, a vien ary ('L then

are Tally Ilh'_’i.‘ln fo i e~£c.,
£ have tiuu\ posiions each.  In 1?1(3‘!1‘ Hist
position, i which they are shown in ﬁm
figures, they are ali the way np. In d hieir
second - postion they

ure

16 the civeutt of the ead springs 28 by {oreing
back the laieh plate. 5 The l«thH”f in

extend ont from the plunge
fateh nhu&. as hest shown |
any one plungor i
«)tl e ]lmnwl- wh

e the

[
Wt

nave
1t w,_d

an

nmy

5 Refer ring now te 1"
\H]‘\tut“”x.. each prov.
COmnoen u,nten eﬂvmu
cvxwr. trunsmitter, ‘u\,‘xl{ ‘
convienser.  The substation

3¢ line 1--2 extending to the contral (:m-“ asnd
terminating on the multiple jacks J, J7 of o |
manual switchboard.  The ‘\tdth;ll A, on
the nther hand, is one of four stations served
by ti.e same Hoe, and fvmhu} by the ringes

25 (1., QF and QF b M'r across"the lin
The substation equipn et ut station A’
supposed to be assoclated with the #
vinger; Q. and each of the othey ringers
associated  with simifar cauipment. not

40 shown,  This poly-station or party-hine,

marked 3—4, extends {o a spring juck ©

jacks J* at the centrai oflice :

I have not shown auyv direct
from the main battery I te either of the -
Tines 12 or 3—4, neither hu\'e i shm\'n R
line relay, a cut-cff relay, or a i'vc ap
controlled by the line uLn. which n turn
is controlled by the cut-oif relay. - The
applianees form no part of my present in-
50 vention, and may therefore be of any well

fnown er zuitable {ype which with work

pmpnrl\ with thase p«,znn 12 of iy eord cie-
enit which are mmvolved in the present in-
\vmi(m Tt will be uuh pstoond thnt T s

55 gerve to myself the fnll right to conmplete

the equipment of the lines so us 10 inctude

all necessary and usual Jine signal and other
appliances. \\n‘unu limitation by reason of
the simplified diagram herein.

Fer intereonpecting the lnes Tshowapair
of plugs P17, conneeted by the cord con- |
ductors o--6, T—8. which include the con- .
densens C between then, so us o divide the
cord for l‘dliremm of {
across the two ends «

connection ©
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Crels
“the supervisory lanp associated with the 5
- plug

dh.uu!. and i
their third p\r\'mon ech one is able o close .

Drion

: h»-\ JR——18-17,
Cdpetor 6 goes 1o the plug P’ by way of the

Ceontacts A7 (see Fig.

. comiol of the 1"'1:(}' A,

; apneify, n

are the relavs R R, RE R, w 1th the
Dattery 13 between them, having its
positive forminal erounded as usual. ~ The
ve B R are supposed to jointly control

P.owlnde the relavs 13 R® similarly
control the supervisory lamnp associated with
the plug P

The ringers Q, Q. ete., are adapted to be

Cactiuted by means of t-m'rent furnished by
¢ the ringing generators (1, (37, G?
effecteit by the «ds of the screws 27, which

G*, and the
e 18 tmo of the ringer 3" with respect
to one particular generater, «z for example
G 1 show! e that while T have
shown and descitbed and shall spe-
claun the appara‘us and civeuits
so wy invention for poly-sta-
it iz by no mesns himited
i is broadly appiicable to
In any ringing. the
twl to be hroken b" the
i Le‘ M. whese memibers w, m’, m?,
torminal contacts of the wires
s0 that normaily the con-

l‘.x], iv\
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.\mn“ue "r“"

wire 13, while the condactor § also passes
to the ,'m-T by way of the wire 16. When
he key M s actuated, the tip of the plug I”
contiesied throngh wires 13 and 1~) to the
thermic relay M/ and so to the ringing gen-
erator wire 9. At the same tine, the <leeve

L of the vhig iz conneeted to ground through

the wives 148 and 17, The key M is con-
trofled by the thermal deviee M2, similar n
it mechanizal construetion to the velay M,
e controlling device has a pivoted lever
which works the key M, this lever being
ivoted In the middle and conected on both
sides of the pivet by wires 19 and 20 to the
onds of a =train piece »% which is provided
with & spring to keep the wires taut. Sinee
both wires ave expozed equally to the atmos-
phere, tirey rennun relatively unatfected by
r-h:myvs in external temperature, but the
wire 19 is fnchuded in a controlling eirenit
for the key M, which muy be traced as fol-
Liwe: from the eronnd by wire 22 to the ey
5y, 21, 19, 20, 1, 2,
and  ground. When the contacts 15 are
losedd therefore, current passes through the
wire 19 to heat the smne, whereby the key
M is aetnated. and o locking eirenit to keep
the wire 19 warm is then closed, which may
Im traced as follows: hattery B, 23, 100 18,
. Mot ) 15, and gx'uuml back to bat-
wr".'. The contaets 27 and w® are wder the
which has a pair of
wires 10 and 11 connected ai one end to the
strain plate o7, and at the other to opposite
poini= on the ]l\nrml lever w, controlling
the contaets s ' The wire 10 i in-
chided in the generator connection .12 to
A andd i stnnted by an equalizer o
a condenser of suitable
having itx iron

the ey
hich mav b either
mnsfermer 'l
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tirenit designed so as to be more eflicient_at
one freguency than at another, or the like
as shown in Fig. 4. The theory of this
equalizer is that the amount of current
shunted wili vary with the frequency or the

Itage. or both, o as to render the ameunt
of current flowing through the wire 10 ap-
proximately censtant for all frequencies and
all conditions.

For ~ngle-party ringing, the generator

- w

wire 9 goes direet te a single machine. For
example the cireait from the key M would
he as follows: 12, 10, 9, 32, X.G and gronnd :
wit, an alternatively closed branch 25
through generator G* to the ground wire
26. -(3* 13 a special generator for supply-
ing tripping enrrent which will not prosluce
any disturbing effects in the line. Tts eur-
rent will not riv.g any of the bells Q. (. Q.
Q@ or 5, hut it will heat the wire 12 of
rélay M, just the same as the current of the
renerator G, .-

The genarators G and G* ave put on
alternately by means of the cowminutaier XN.
which is supposed to be constanily vunning,
bat which may of course be operated infer-
mittently or in any desived manner.
the called subscriber answers, the relay M’
i= supposed to be energized to open the con-
taet< n? . and to thereby relense the ring-
ing kev M by cutting off the current of the
controller M2 For ringing a single party.,
it is requisite to have only ome pair of
operated contacts, viz., those
at A%

For polvstation ringing, the arrangeincnt
is the same as for single station ringing
after the proper generator has been con-
nected to the w e 9, and this is the funetion
of the key K. s a matter of convenience,
T canse the depression of any one of the
selective kevs 2, 17, 1%, 12, to also close the
contacts 17, g0 as to complete the eivenit 22,
21. 19, 23, B, 24, thus starfing the ringing
by pulling down the key M in the perforin-
ance of the same act whicli determines the
station to be cailed.

I have shown four commutators N. N7.N?,
Xz, which are supposed to be mounted en the
sanie i, wnd all ran together.  They may
~f eomse be replaced by a single cominuta-
tor N* i1 the wire 9, the contacts of the keys
I, 17 12 &, then going direct to the gen-
erators G G'. G2, (3%, as shown in Fig. 5.

The operation of my system is as fol-
Jows:—Assuming that subscriber A -alls,
Yights his line lamp and is answered by the
insertion of plug P, which extinguishes the
tamp. and that the operator has obtained
the number - wanted and has inserted the
alling plug P’ in the jack J? of the wanted
line, then we come to the ringing, wherein
the present invention resides.” I will first
assume that the ringing is to be selective, n
that one of the ringers only, as Q, is to be

When -

§52,267 o , g

actuated. The operator presses down the
plunger &, which closes the contact k3 to
connect wire 32 to wire 9, arnd also closes
contact 7% A circuit is thexeupon com-

| pleted for the flow of current throngh the

controlling device M?, as follows: B, 23,19,
21, I, 22, 24 and back to battery. The wire
19 expands, and as the strain plate m® 1s

70

kept taut and level by its spring, the lever -

ws is tilted to press down the ringing key
arm we, which carries with it the other arms
m’, m?, disconnects conductor 6 from wire
13 and conductor 8 from wire 16, and com-
pletes the following ringing circuit: geu-
evator G, 28, n, 32, /%, 9, 10, 12, i, 13, ',
J2, 3. to the ringers, 4, 4%, I, 16, m?, 17, and
ground back to the generator. As the com-

nmitator N rotates, an alternative circuit is

closed as follows: generator G*, 25, o', 82,
1#,9, 10,12, m, 13, P7, J%, 3, ringers, 4, g, 7,
16, m?, 17, ground, 26, G*. The ringers Q
to Q7 are wound to such a resistance 1 each
case that the amount of eurrent which will
pas= through the circuits thus traced, either
from generator (i or from generator G, is
insufficient to heat the wire-10 to the point

of expanding so as to actuate the spring m*

'The generator G~ furnishes current at a
proper frequency br a proper voltage, or
botl, to ring the bell Q only; while the gen-
erator G furnishes current such that it will
not ring any of the bells. T have shown this
generator as an alternator, and it is sup-
posed to furnish alternating current at a
frequency or a voltage or both to which the
ringers are irresponsive, Of course the chay:
acter of the current may be varied in many
ways in order to produce this effect. There
is & strong tendency however in modern en-
ginec g practice, to make all the ringers
in a system standavd harmonic type, so that
they &ll have definite frequencies to which
they respond. The most advantageous be-
anse the simplest way to design the trip-
ping generator G* for such a system is_to
make it an alternator with a frequency dis-
similar from any to which the ringers in
this system will respond. :
After the operator has pressed down the
key k, it remains latched, and so the ringihg
and tripping current continues to flow to
line as determined by the commutater N, ta-
til subscriber .\’ takes down his receiver.
When he does this, a circuit is closed
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through his receiver and transmitter, which-120

are of much lower resistunce than the ring-
ers. A rush of current follows through the
line wires 3—4 and through the wire 10 of
the relay M’. The wire 10 expands, the le-
ver.m® becomes tilted thereby, the contacts

“m?, m* are opened and the controiling cir-

cuit or locking circuit of the ringing key M
becomes inoperative. This controlling cir-
cuit is elosed as soon as the key M is first
set by the closure of contacts &%, and may be

125

1290

103




]

1o
w

e
]

ot
ot

60

85

4. 952,267

traced as follows: B, 23, 19, 18, m'. 14, w?, | fore”

m®, 13, evound, 24, B. This cirenit being
opened, and the springs 4 renmining open,
the wire 19 immediately cools off, the lever
e becomes strajghiened on its pivet, the
key M resumes ils normal position as shown
in Fig. 1, the ‘gencrator circuits are discon-
nected from the cord, and the cord cirenit is
completed for convers»ion.

Iu ringing eat over a single station line

phgs 4

the operation is precisely the same, except
thet enly one generator is employed, and

there is no necessity for a selective key, In

other words, where there is to be no party-
live ringing the generviors (¢, G, G* may
he dispensed ‘with, together with their com-
mutators N7, N* N3 and all of the keys 7,
77,k 72 The circults up to the relay M’
would then be direet as follows: generator
G by wire 28 to segment n on the commu-
tmor N and thence hy wire 32 to wire 9
diveet, generator G* by wire 25 to the seg-
wment 7 of commutator N, and thence by
wire 22 dirvect to wire 9. The operator
needs only the contacts £°, which are nor-
mally open but are closed Just long enongh
to start the thermal eontroller M2 The
same result of course may be obtained me-
chanieally by putting a mechanieal push but-
ton on the ringing key M so that 1t can be

foreed down by hawd, current flowing |

throngh the cirenit B, 23, 19, 18, m’/, 14, 15,
then serving to hold it down.

At station A7 I have shown the ringer
permanentiy bridged on the line, the ringers
at the other stations on the same line
being similarly counected. At station A
the ringer Q' iz disconnected when the ve-
ceiver i3 on the hook. |

It wiil be apparent that many changes in
matter of detail may be made in the system
I have thns deseribed, without altering the
main or chareteristic features of my in-
vention. Al sueh changes 1T comenplate
as within the scope of my claims. Thus, a
different arrangement of keys, relays, orv
comnmtators might be cmployed, without
altering that part of the invention which
velates to the tripping generator..~ Or dif-
ferent kinds of generators could be em-
ployed, perhaps differently conneeted  or
constructed, without altering the character
of the structures M7 M2, or their combined
use it the relations deseribed.  Or changes

might be made in the character of any in-

dividual piece without changing the com-
bination of all of them. It should be ob-
verved that as the eommutators rotate a
ringing generator is connected to line for
a spuce =ay of two seconds, which rings the
bell or bells, then the other generator comes
in, which s(i!l fornisies current to the line
throngh the relay M7, but the bells are silent
for say fonr seconds. This is called i com-
mercisl parlance, * ring two seconds and oli

; I contemplate In ome cases com-
bining i~ generators (3 and G* in one nnit,
simply causing a change to be brought
about in the choracler of the current cut-

L put at intervals =0 o5 to silence the bells.

Tt should also be ohbserved that Ly using
driven generstors for buth ringing and trip-
ping. we are enabled to use approximately
the sume voltage and Trequencey, or at least
vohages and frequencies of the same order.
If the ordinary genérator G gives 75 volts,
and the assoriated generators vary from that
to 150, the generator G* may advantageonsly
Le suade of some Intermediate voltage, and
so with the frequencies. This however is
purely optional.

Having thus described my invention what
I «Iaim and desire to secure by Letters
Patent is;

1. In u telephone system. the combination
with two telephone lines connected together,
of 2 key adapted when depressed to mclude
a calling generator in cireuit and simulta-
neonsly open the connecting cirenit aml
thermic means alapted to engage and to
maintain said key depressed until the called
subseriber removes his telephone from the
hock. '

2. In a telephone system, the esnbination
with two telephonelines connected together,
of thermally opersble means adapted when
aciuated to include a calling generator in
circuit and simultaneonsly sever the connect-
ing cirvcuit; and therinally operable means
adapted to engage and maihtain said first
aamed means 1a actuated position until the
ealladd subseriber removes his telephone from
tia hool, v

3. Tn a telephane system, the combination
with two telephone lines connected together,
of a key adapted when actuated to connect
a ealling generator i direnit, thermic hold-
ing and releasing means adapted to engage
said key and means whereby the called sub-
seriber may determine the operation of said
holding and relensing means.

t. In a telephione system, means for con-
necting two lines together, a thermal ringing
relay, a manual setting device therefor, a
thermal tripping device therefor, and means
wherchy the ealled ~ubseriber may actuate
the tripping deviee in answering the call,
wabstentially as deseribed.

5. In a telephone system, means for con-
necting two lines together, a thermal ring-
ing relay. a manual setiing device therefor,
a thermal tripping device therefor; a ring-
ing generator and a tripping generator,
means for connecting them alternately to the
thermal tripping device, and means con-
grolled hy the called subscriber for determin-
ing the amount of current flow through the
tripping device from either ol them at the
motnent of answering the eall, substantially
as described.
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6. Tn a telephone system, telephone lines, ! aibstations on said fines. 1 central station,
Ceirenit contieetions for the telephone: lines, 2

cubstations on =aid Hpes. a central ~l.mmx.
a connecting eiremt at s aid central station, a
source of wmdlm«r eurrent, nm}-vn-"r:.du
s ml.xp.wl 1o open =il conveeting eir-
enit i connect the =ouree of ringing cur-

nieans = controlled, and other non- Sgetie
menns controlling =afd first hon-maghetie
TSN TEN

Tolnan 'vlvpmnu svstein. telephone fines,
2 eentral <tation. a conneeling (uum at the
contral ttion. a sonres of Un_'_rm_'_' current
at the eeptral statich. non- m::_»m-li( meins
adapted (o conséet satd satee of ~tgnaling

Cenrrent b o =it hline. a elrenit over \\ln:l»

source of stanaling curtint at suld cent ml

Cslaloiis, anedd therna! means i hwmhut of

the souree of sigualing n.uwnt ..(pr\cr' to .

Ueonnect said source to the tine, and means
rent inta the line, 2 eirenit over whie hosaid

controlled by the ealled subseriber 1o op-

erate saud thermal means to disconneet the
Csonree of signaling current.

11 Ina tele plm\w svstens, telephone lines,

» subst ations on sald Hnes, « mnlml ~tation,

i

-

cirenit conneetions for the telephone Hes
source . of signaling enrrent, and theri
means mfl‘-]u sndent of said s o mtrof-
ling the continnity of the telephione Bne air-

| euit connertions ansd the connection aind dis-

said means s contealiod wd thermal means

cont ralling said nonumgnetic netns.

Inoa telephone svstenn telephone bnes,
.-(,l;>1.nmn.~ on =aid lnes. a central -tation,
conneetions foi aid lines at the central <ta-

contsetion of ~aid slgnaling sonee 1o sl

Clines,

2. T a telephone ~v~ten. telephone Hnes,

“abstations on said lines. a central ~L|ll<m.

tion. « ~oupee 0 =imaline werent at the cen-
tral station, therinal weans adapted to con-

neet the souree of signaling current to o
ealled DLine. and other twrnml means con-
trolling <aid Hist Laused tiernaal menns,

o T g telephone svsien, telephane fines,
cubetitions on <abd Hoeso a eentral station,
cirenit connections for the telephone fines at
o eentral ~tation. a souree of ringiug cur-
verd st said eentral station, and thermal
TS Hedependent of suid sotree of <imal-
L drient .x-ll ed o v'umt er -akd souree
of »l"l b current tooa tohis phh.‘l- Tine.

1, Ty telenbone sy-tem te leplione Tines,

erenit conneetions for the telephone lines, a
conree of signaling currents and thernal
means independent of said souvee control-

Hing the continnity of the lx"(*p]lux'c h'-v “iv-
et comeetions and the conneetion aml dis-
Ceonmection of sabd signaling souree 1o said

Lines, and g sceond thermal weans controlled
by the ealled <ubeer iher, said second thermal

S e controlling <aid first thermal means,

B

[4 testhnany whereol T aflix my ~ignature
in. presenee of 1w withes

RAY I MANSON.

Witnesses:
AL Rosiers,
W. B. Maxsox.
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