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To all whom it may concern: 

. According to still another arrangement, 
ringing current and battery current are 

UNITED STATES PAENT OFFICE. 
RAY H. MANSON, of ELYRIA, or Io, ASSIGNOR TO THE DEA.N ELECTRIC covPANY., of 

ELYRIA, OHIO, A CORPORATION OF oHIO. 

EEPHONE-EXCHANGE SYSTEM. 

952,267. Specification of Letters Patent, a tented Afar 15, 1910. 
Application filed March 28, i297. Serial No. 365,001. 

ling devices. With such an arrangement, it 
Beit, known that I, RAY H. AEANSON, a citi- is necessary in producing uniform results to 

zen of the United States, residing at Elyria, have an approximately uniform voltage, 
in the county of Lorain and State of Ohio. which cannot be supplied by the ordinary 
have invented certain new and useful In- common or talking battery for the reason provements in Telephone - Exchange Sys- that the riging voltages are usually much 
tems, of which the following is a specifica- higher than that of the talking current. 
tion, reference being had therein to the ac- Moreover, there is some danger of ringing companying drawing. it getting back on she main battery 
My invention relates to telephone ex- busses, with disastrous results so far as con 

change systems, and has for its object the versation is concerned. improvement of such systems in divers par- As distinguished from all of the foregoing 
ticulars to be hereinafter pointed out. arrangements, my present invention employs 
The present invention has to do particu- (1) non-inductive controlling devices in the 

larly with the devices and circuits through ringing circuit, (2) such devices being ar 
which signaling current is sent to the sta- ranged so as to respond instantly by cut 
tion of the wanted subscriber, and by means ting off ringing current when the called sub 
of which the source of current is discon- scriber answers; and (3) a driven source or 
nected or disabled when its function has an alterilating current generator of any suit 
been performed. In most cases this latter able frequency to replace the battery for 
is best determined by the answering act of merly employed between the ringing in 
the called subscriber, but is not necessarily tervals. limited therefo. My controlling devices preferably consist 

Heretofore, various arrangements have of thermic relays, commonly called “hot 
been proposed to accomplish the results wire relays. These relays, or one of them, 
which I compass, but so far as I know these must be included direct in the path of ring 
have bec only measurably successful in ing current, or of other current going to line 
practice. For example, according to one during ringing. Instead of a battery for 
arrangement an electromagnet is included in non-ringing intervals, I employ a suitable the ringing circuit between the generator alternating current generator 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 ter answers, the consequent rush of ringing 

current through the low resistance path of 
the receiver and transmitter branch effect 
ively energizes this electromagnet, which 
acts to cut oif the ringing generator. The 
ringing through this magnet is not as good 
as it would be through a clear circuit, be 
cause 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 
tervals, a separate and distinct relay re 
sponding to current in the subscribers iiues 
and controlling the ringing between the in 
tervals. The disadvaitage of such an ar 
rangement is that if the subscriber answers 
while the ringing interval is passing, the 
ringing current will produce very disagree 
able effects in the receiver held to his ear. 

ringing current are put to line through a 
suitable commutator or other form of coli 
trolling device. My invention is illustrated in the accom 
panying drawings in which 

Figure 1 is a diagram showing two sub 
scribers' lines and the central station con 
necting circuits 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 is an end elevation of a form of select iveringing key which may conveniently be 
employed. Figs. 4 and 5 are modified de 
tailed views of parts of the apparatus shown 
in Fig. 1. - 

therein shown a four-party selective key of 
the locking type, wherein each of the four 
plungers controls a pair of contacts included in the circuit of a particular ringing gener 

alternately fed to line through the control 
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a1 it i:. . . it clict of it fr;: le : 
visie a air if . . . 
of tilt tie 
are fully cios: 
have three py): 

; : . 
> iitiis (': iii. is tir first 

figures, they are aii the was . in their 
Sectiiti () ::ticl: they ar's lait::it: , ; it ili 
their third persition euci oie is a to cise . 
tie circuit, if the cht springs i: y forcing 
back the laich iiit (; i. ille latcliig is 
electet by the elds of the screws i, which 
extend oil frt): t: , ; } is gei's ty.ejigare the 
atch lite, as est sit}v : it f: Wei 
any ote pittger' is . 
otlier linger yi 
vi isly 

i: havi i 

iig. . . as .\. 

contino battery eq}}}}} :::i, "t: irisig re 
ceiver, translaitter, is k- vit:}, i 
confielse'. The substati): i \ is 
line -2 extending to the ceili; (iii'e aii 
terinitiating on the nultiple jacks. J of a 
initial switchouard. T 

ge: ; ; 

i.e. statii 
the other inand, is one of far statio is servi'i 
by the same line, and typified by the ringei 
Q, Q, Q and bridged across the lili 
The still station eqii) eit at Station 
supposed to be associated with tit: ii 
riger, Q, and eat: of tile other ringers 
assficiated witi sittii:' c(iii); eit. it 
si:1 win. This poly-stati?t r party-like. 
naried 3-4 extend it is slig jack C 
jacks J at the centrai fict. 

have not sit wi ::: y (irect :::::::t it: 

lines 1-2 or 3-, either have i showri : 
Fine relay, a cut-off relay, or a ii 

is controlled by the cit-oil elay. 

vention, ant lay the ire fire le (if is '', 'll 
it is r stuitile y it with will 
rip-rly with lose (5:1 it is filly' ' ' cr 
it whii are it voiy (; ; ; ; ; else it it: - ; 

it tried as foli(ws: littery 3, 23, 19. S., It will be 1; 1; it. I'-ti), ::it :- vestion. 
serve to myself the is right to, trol; let' . 

ter. The contacts in and uire under tie the equipment of the litt's So its i () is title 
all necessary and usal is signitial it tiei 
ailiili 
the sit: ifi'l diagrain increil. 

Fr. ii ".", increig ille lies sit w; : ir 
of igs ... ', coinecieti by the 'ird con 
duct;'s 5-. {, --S, whiti in lite the ci 
densers (; yet we'ei tie: , s: as it, liviii. iii. 
cor for irt st's if * 

(S.S 
; it: 

' a y (if thei: i ; 
the 

positioi, ii, which itsy are show i t is 

(i. shoi el 

: it 

a to sire 9. 
A. (1 

a iii)e lain 
controlled by the line reliav. Winich i ta' 

Ties; : 
appliances for in no part of my resel it it)- 

vs. { } : 

S. with it initiatic by 'east li ( , f : 

R. R. R. With the 
bittery 13 between then. having its 

it sity " i Crinitial groined as sual. The 
relays R, R are supposed to jointly controi 

are tie relays I 

it ig , while the relays l', IR' similarly 
('fit's tie spirvisory aiip associated with, 
the 11g i. 

i? ringra's (J. (J, etc., are adapted to he 
at Litite y leans of current furnished by 
the riging gelic raiors (i, G. G. G. and the 
sale is true of lie ringer J." with respect 
to (); c arti tiar generater, is for example 

ite tat white ave 
s! ("Yii and lescrine and shall spe 
y la in the aparaf us and cire its 

() is lily inventii in for poly-sta 
it is isy to means limited 

f: it is i? cally applicale it 
. In any ringing, the 

viciit is w to he broken by the 
ring key A, whese ineliper's ai, n., n., 

terlin: coacfs of the wires, 
so that northaily the con 

i. 
it': it 'It is 
S. --S 

ificii r 3 g es to the pig P by way of the 
virt: 13, while the conset or S also passes 

r When is the pig lay way of the wire 16. 
tile key i is actuarti. the tip of the plug I A. pilg 

s elected trotgh wires 13 and 12 to the 
ihri is relay yi' and so to the ringing gen 

At the same title, the sleeve 
if the is is connectic to ground through 
that wi'ts is liti I. The key M is con 

: roiled is the thermal device M, similar in 
its necinianical construction to the relay M. 
The cell troling device has a pivoted lever 

which works the key M, this ever being 
ivots: iii tie middle and collected on oth 

siles of tile pivot try wires 19 and 20 to the 
critis f a strai: )iece pi, which is provided 

- with a siring to keep the wires taut. Since 
hti, wires are exposed equally to the atts 

i. ere, ti:ey remain relatively unaffected by 
froii the liai littery 13 t eitier of 11 iiages in ''xterial tenerate, but the 

\xi : ) is is tie in a controlling circuit 
for tile key M, which inity be traced as fol 
liws: roi the ground by wire 22 to the l:ey 
coi; ta is l: (see Fig. 3), 21, 19. ". . 21. 
a gro; d. Whet: the contacts li are 
list, illerefore. 'irrent passes through the 
vie is to leat the saiae, whereby the ley 
\ is actuated as a locking 'it': it to ke:p 
; it wire :) wirh is the closed, which may 

... 14. , , , , , 5, and ground :ck to bit 
t", in it; if the r lay \, which has a pair of 
wires ( ; ; ; 11 coinet el at one elict to the 
strain lit: , , , and at the tile t () (psite 
it is , i.e. ivoted lever nu, coli trilling 
tit. : : - - , , , . This wire () is iii 
-iti e i in tie get: "at r ("::"ction :) -- 12 to 

it is y \, : it is sitted by all eitilizei ('. 
sy ichia v ), it her a 't I leaser of suitable 

supervisory in associated with the 
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circuit designed so as to be more eficient at 
one frequency than at another, or the like 
as shown in Fig. 4. The theory of this 
equalizer is that the annount of current 
shanted will, vary with the frequency or the 
voltage. or both, so as to render the amount 
of current flowing f. rough the wire 10 ap 
proximately coastait for all frequencies and 
ali ("cindities. 

Fo: single-party ringing, the g-perior 
wire 9 goes direct to a single machie. For 
example the circuit from the key A would 
he as follows: 12, 10, 9, 32, N. G and groind: 
wit an alternatively closed branch 25 
through generator G to the ground wire 
26. G is a special generator for stily 
jing tipping current which will not produce 
any disturbing effects in the line. Its fir 
rent will not Firg any of the ipells Q'. (t. Q. 
Q or Q, hit it will heat the wire 1() of 
relay M', just the same as the current of the 
generator G. . . . 
The genciators G and G are put 

tleriately by means of the coiliilitiater 
which is supposed to be constantly run in 

R 

i 

t 

i 

but which may of course be operated inter 
mittently or in any desired manner. When 
the called subscriber answers, the relay M 
is supposed to be energized to open the con 
tacts in *m' aid to thereby release the ring 
ing key M by cutting off the current of the 
ei: 'toler M. For ringing a single party. 
it is requisite to have only one pair of 

operated contacts, viz., those 
at it. 

For polvstation ringing. the arrange; it poi s as s 

is the same as for single station risging 
after the roper generator has been con 
nected to the . . . ), and this is the fiction 
of the key K. As a matter of convenience. 
I cause the depression of any one of the 
selective keys i. i. i*, *, to alsocks the 
contacts *. so as to complete the circuit 22, 
21. 19, 23, 13, 2i, thus starting the ri::ging 
by pulling down the key M in the perform 
ance of the same act which determines the 
station to be caiel. 

have show for commutators N. N. N°, 
N, which are supposed to be mounted on the 
salue : ii'. . . .2d all run together. They may 
£f course be replaced by a single coniuta 
tor N in the wire 9, the contacts of the keys 
I. I.’ l, k, then going direct to the gan 
erators G. G'.G, G, as shown in Fig. 5. 
The operation of my system is as fol 

lows:--Assuming that subscriber. A calls, 
lights his line lamp and is answered by the 
insertion of plug P, which extinguishes the 
lamp, and that the operator has obtained 
the number wanted and has inserted the 
calling 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, in 

952,267 8 

actuated. The operator presses down the 
plunger k, which closes the contact k to 
connect wire 32 to wire 9, and also closes 
contact k". A circuit is theneupon com 
pleted for the flow of current through the 
controlling device M1, as follows: B, 23, 19, 
21, , 22, 24 and back to battery. The wire 
19 expands, and as the strain plate m is 

70 

kept taut and level by its spring, the lever 
n" is tilted to press down the ringing key 
arm nt, which carries with it the other arms 
n, n°, disconnects conductor 6 from wire 
13 and eoinductor 8 from wire 16, and com 
pletes the following ringing circuit: gel 
erator G, 28, n, 32, h, 9, 10, 12, m, 13, P', 
j, 3. to the ringers, 4, J, P., 16, an”, 17, and 
ground back to the generator. As the com 
mutator N rotates, an alternative circuit is 
closed as follows: generator G, 25, , 32, 
k", 9, 10, 12, m, 13, P, J*, 3, ringers, 4, J, P., 
16, ne”, 17, ground, 26, G. The ringers Q. 
to Q are wound to such a resistance in each 
case that the amount of current which will 
pass through the circuits thus traced, either 
from generator G or from generator G', is 
iiisufficient 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 or a proper voltage, or 
both, to ring the bell Q only; while the gen 
erator G furnishes current such that if will 
not ring any of the bells. I 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 cha', 
acter of the current may be varied in many 
ways in order to produce this effect. There 
is strong tendency however in modern en 
gine g practice, to make all the ringers 
in a system standard harmonic type, so that 
they all have definite frequencies to which 
they respond. The most advantageous bc 
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ause the simplest way to design the trip 
ping generator G' for such a system is to 
make i 
similar from any to which the ringers in 
this system will respond. 

After the operator has pressed down the 
key , it remains latched, and so the ringing 
and tripping current continues to flow to 
line as determined by the commutator N, in 
til subscriber. A takes down his receiver. 
When he does: this, a circuit is closed 

O 

t an alternator with a frequency dis 

5 

through his receiver and transmitter, which 120 
are of much lower resistance 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 controlling cir 
cuit or locking circuit of the ringing key M 
becomes inoperative. This controlling cir 
cuit is close as soon as the key M is first 

that one of the ringers only, as Q, is to be set by the closure of contacts it, and niny be 130 
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traced as follows: 3. 23, 19, 18, m. 14, it', f: 1. 
n°. 15, ground, 24, 13. This circuit lieing 
opened, and the springs k" remaining open, 
the wire 19 in mediately cools off, the lever 
as' becomes straightened on its pivot, the 
key Mi resumes its nonial psition as shown 
in Fig. 1, the generator circuits are discola 
nected from the cord, and the cord circuit is 
coupleted for convers: ion. 

In linging out ovel it single station line 
the operation is precisely the sai.e. except 
that only one generatol is employel, and 
there is no recessity for a selective key. In 
other words, where there is to be n) party 
line ringing the greer; or's G'. G. G* may 
be dispensed with, tigeiher with their com 
mutators N., N, N. and all of the leys , 
k', i. i. The aircuits up to the relay \!' 
would then be direct as filows: gancrator 
(i by wire 2S to seguent in on the count 
tator N and thence by wire 32 to wire 9 
direct, generator G by wire 25 to the seg 
inent ne' of commutator N. and thence by 
wire 32 direct to wire 9. The operator 
needs only the contact!, A., which are nor 
mally open but are closed just long enough 
to start the therial controller A1. The 
same result of course may be obtained ne 
chanically is utting it he hanical push but 
ton on the ringing key M. So that it can be 
forced down loy iait, current flowing 
through the circuit B, 23, 19. 1S, m, 14, 15, 
then serving to hold it down. 

At station A' I inave shown the ringer 
permanenty bridged on the line, the ringer's 
at the other stations on the same line 
being similarly connected. At station A 
tine ringer Q" is disconnected when the re 
ceiver is on the hok. - 

It wiil be apparent that many changes in 
matter of detail lay be made in the system 
I have thus described, with ut altering the 
ni or characteristic features of any in 
yelliol. All such ching's I collie plate 
as within the scope (if my claims. Thus, a 
different arrangeet of keys, relays, or 
collimutators might be employed, without 
altering that part of the invention which 
relates to the tripping generator. - Or dif 
ferent kinds of generators could be en 
ployed, perhaps differently connected or 
ionistricteti, without altering the character 
of the structures M1, M, or their combinett 
use is the relations lescribed. ()r changes 
night bi: natic in the character of any in 
dividual piece without changing the con 
lituation of all of them. It should be ol 
serve it is this " in that at I's 'otate : 
ringing generator is connected to line for 
a saci, say of two sit-inds, which rings the 
lei or les, it in the other genei'ator coni's 
in, which still fruisites current to the line 
through the relay M. i.it the bells are silent 
for say for seconds. This is called ill coil 
piercial parlance, “ ring two serotids and foli 

contemplate in some cases com 
loining ii. generators (i and G' in one , nit, 
simply causing a change to be brought 
about in the character of the current cut 
put at intervals scs is to silence the bells. 
It should also lie served that ly using 

driven gene 'tors for bih ringing and trip 
ping. we are enabled to use approximately 
the S:Line voltage and frequency, or at least 
voltages and frequencies of the same order. 
If the ordinary generator G gives 75 volts, 
and the associated generators vary from that 
to 150, the generator G may advaitageously 
lu is;: le of some intermediate voltage, and 
so with the frequencies. This however is 
purely optional. 
laving thus described my invention what 
'laim and desire to secure by Letter's 

Patent is, 
1. In a telephone system, the combination 

with two telephone lines connected together, 
of a key alaptet when depressed to include 
a "illins generator in circuit and sinuita 
heorisly open the connecting circuit anal 
therinic means a lapted to engage aid to 
maintain said key depressed until the called 
subscriber removes is telephone from the 
hock. 

2. In a telephone system, the coilbination 
with two telephone lines connected together, 
of therally oper: ble means adapted when 
actuated to incide a calling generator in 
circuit and simultaneously sever the connect 
ing circuit, and theritially operable means 
adapted to engage and maintain Said first 
ilanned means in actuated position until the 
caller subscribe: removes his telephone from 
tra hook. 

3. In a telephone system, the combination 
with two telephone lines connected together, 
of a key adapted when actuated to connect 
a calling generator ii: circuit, thermic hold 
ing and releasing neas adapted to engage 
said key and means whereby the called sub 
scribernay determine the operation of Said 
holding and releasing it trans. 

1. In a telephone system, means for eon 
neeting two lines together, a thermal ringing 
relay, a manual setting device therefor, a 
therinal tripping device therefor, and means 
whereby the called subscriber may actuate 
the tripping device in aiiswering the call, 
s::st::tially as described. 

3. In a telephone system, means for con 
necting two lines together, a thermal rig 
ing relay. a manual setting levise therefor, 
a thermal tripping device there for, a ring 
ing generator and a tripping generator, 
means for connecting them alternately to the 
tiernal tripping deve, and means con 
trolled by the called subscriber for determin 
ing the amount of current flow through he 
tripping device from either of them at the nonent of answering the call, Sustantially 
as described. 
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t5. In a telepholic systein. telephone lines, 's-lit stations on said lines. a 'tral station, 
substations ori said tires, a central station. 
a conje?ting circuit at said 'ent'al station, a 
source of signalis curri'i:t. inoi-1} : zigetic 
111 it is a late to opeii -:til ten letting 'ir 
(iii atti fini?t tie - irie if ringing cur 
) lie; is is t t it rolled. in other non-tigliet it' 

s (' , ; I'lli; said iirst titli-natuet it: 
it' - 

... II: a telli' it systeiti. telepho;: lines, 
a 'i'i it ral station. : " : it' ing circuit at the 
it'? ral st; it i. it - il ri'i' (if ringing current 
at tist' i' is ral static 14- - - Iasilict it; in eit is 
: it's ti - li?t it s; it sit: ''' (; f. signia ling 
'irrel it it () stic lite. a circuit vei" which 
sail it'ai - is "tit 't lie : it therial ("al 
fol'rt lig saic liot-tas?ic't it iii'it is. 

N. It a 'litiu' systetti. til it the lines. 
i? sistiltios -iti lili ("... a 'c' tra -tation. 

t’t it cit 1- is -air lines at the retral sta 
tion. : Stiri'' sir; it is : it'''.it at the cen - 
tral stat it; ii, therilial lift'i is a late t , coin 
it's t t it" ( " '' (f -igi; ; ; ; it "it it to : 
t"; it lirit. iiii tier tria 11t'ai - (-t- 
ti' lift -: , it - it iii's titl'ii. 1; litic's. 

''. in a tile hot syst', teleph 'e lines. 
sil-fitti is it sail litt's. a 'c' it ral station, 
'i'i'i it collect it is for thi? ti lith it it's at 

s 

is 

() 
It if it it 'i'i;t a stat it i. iliil t litritial 

i.e. i - ii: ; lili'i it it if sai: - it ri' (if sigital. 
; : - ; ; ; it a list"; t ( ) " i it'' -; it stree 
s sig: i: *'' : t; "it i:- int'. 

:, , !!!. : : 1 'll it'ss-t ('i it, t-lel one lines, 

'ouett sail source to the lite 
a'i'i it if t t t it lit. : "ircuit over wii?' sail : 

iri'i it coil 1jectious for the 'leh (fi: it's, : 
source of signaling crint at sail cental 
stat. , is all tiernal in a 1- ie: let of 
the stirct: if signaling 'irreit iidapter to 

: it maj is 
('oltrollet v the callei sial scriler to op 
crate Saic tierial teams ti) disciplinect the 

ling the "t it inity of the title 

source "f sign:lig irret. 
11. In a teleplie systeii. telephone lines. 

still statio) is in said iiies, a central station. 
ciri. it coni 'i': ions for the titlehti e ii 
st stirce of signaling cirrel it aid titi'iii: 
means in tellendent of sail -ijiri's: '; 'ti 

is it: ; :ir 
it collections at the connection an i 

'tilict it 1 f : it sigli: i r s lite sai 
: it's. 

i2. In a telephone y-teli. teleil (1:1e lilies, 
sulstations on saic int's. a 't' it ral station, 
circuit contietions for the telephile lines, a 
strce of sigialis (irl''}} t. at th:rial 

tilein is illet'n l-it if said soliti'e (" It rol 
ling to conti; it y if the telephone li: t: ir 
'i it collectioi is alyti tit' ('tilie?t in all dis 
t’? Inc.:ti in of -i il is air stri'' () Sail 
lilies. : it a -i- is tieri; it is a 1- (‘iatrillet 
ly the "allel -iscribt' r. sail secoil ther at 

it as "tiit I'lling sail first therial n- ans. 
'i'i i rii -t: till. : - . 1''' firing cir in tisti y wher'? affix y signature 

it, resci:e of t w i, witness's. 
R.WY VWNS(N. 

Witnesses : 
A. J. R. iii.it's. 
W. B. Myxis N. 
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