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To @il whony it may conceriv:
Be it known that I, WILLIAM D. GHARLY a
citizen of the Um‘red States of America, re-

siding in the city and county ot P’hiladel phia,-

in the State of Pennsylvania, have invented
certain newand useful ImprovementsinInter-
communicating-Telephone Systems and Ap-
paratus, of which the following is a true and
exact desenptwn reference bemn' had to the
accompanying drawings, which form a palt
thereol.

My invention relates to intercommunicat-
ing-telephone systems which are known in the
Patent Office “l‘LS%lﬁCELthll as ‘‘hounse sys-
tems.” |
My invention has forits obJect the produec-
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tion of a system of this kind and of instru-
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ments therefor which shall give maximum

efficiency in service, eompaetness In construc-
tion, secrecy 1n operahon and mmphclty of
parts.

Inordertoattainmy ObJeCtSI use the devices
hereinafter described in detail and broadly as
follows:

Supposing there are a number of stations
connected together in accordance with my in-
vention, a cable passes through all the sta-
tions, having for its entire length a twisted
pair of insulated wires for each station and an
extra pair carrying battery-current for call-
ing purposes.
or casing is provided, containing the entire
mechanism required, except the receiver and
the local talking-battery—that 1s, the trans-
mitter, the induction-coil, the bell, the switch-
hook, and a small push-button switchboard.
The instrument shown in the accompanying
drawings is adapted for use with ten stations
and the outside dimensions are about three
by four by eight inches. Compactnessis thus
fully attained. F¥From each wire in the cable
a tap is taken off at each station to an appro-
priate terminal. Ateachstationare the usual
line and local circuits, with connections for
the call-bell, the transmitter, and receiver,

controlied by a switeh-hook in Lhe usual man-

ner. Hach substation has two patrs of bus-
bars, constituting part of the little switeh-
board. - One pair of bus-bars is connected to

the local circuits and also to the line-wires be-
longing to the pm ticular station.

At each station a metallic box .

—

to codperate with these bus-bars are push-but-
tons carrying pairs of contact-springs, each
pair corresponding to some other station and
being connected to the taps from the wires
belonging- to that station. KFrom this it is ob-
vious that it is only necessary to operate any
given push-button in order to connect the
wires leading to the corresponding station to
the local circuits through the bus-bars. The

‘second pair of bus-bars are connected to the

battery-wiresin the cable. Thusif any push-
button is depressed until its springs come in
contact with the battery bus-bars obviously
battery-current will immediately flowout over
the corresljondmo' line to ring the bell at the
appropriate station.

Thus far I have described a simple system,
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using metallie cirecuits throughout, with in-

duction-coils and local batteries, thus having
a very high efficiency; but without the pro-
vision of some further device to preventlisten-
ing in the system would be open to a grave
objection. Suchprovision I make as follows:
Suppose station 3 has pushed in button No.
8. No. 8s wires are connected to No. 3’s lo-
cal circuits through his bus-bars and the
conversation is over No. &8s metallic circutt.
If secrecy is desired, No. 8 also depresses his
No. 3 button, thus connecting No. 3’s line-
wires to his bus-bars.
also depresses an additional button, which I
call the ““secrecy-switch.” The etfect of this
abt each station is to connect the local instru-
ments in a bridge from the bus-bars in mul-
tiple to the individual line-wires in multiple.
A complete circuit is thus formed between
the two stations, having each side composed
of the pair of wires belonging to one station.
Conversation then may proceed without fear
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Each of the two then

Qo0

of interruption, for if any outsider should

connect himself by the appropriate push-but-

ton at his station to one of the pairs thus in

use he would hear nothing,as he would simply
be bridged across two component elements of
a smn*le conductor.

Referring to the accompanying drawmgs,
Figure 1 is a vertical sectional view of the
shell or case at one station, with its contained
apparatus, taken on the line 1 1 of Iig. 2.
Fig. 2 is a rear view of the same. Fig. 318

Arranged | a houxonta,l sectional view on the line 2 2 of
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Iig. 1. TIig. 4 is a plan view of one of the
blocks for the push-buttons with its con-
nected apparatus. Fig. 5 is a perspective
view of said block. TFig. 6 is a combination
view showing a section of the block on the
line 4 4 of Fig. 4 and a diagram of the local-
station circuits. Ifig. 7 is a perspective view
of one push-button of the ordinary type, and
IFig. 8 1s a section through the secrecy-but-
ton. . Ifig. 9 is a diagram of the circuit of
one station, showing its connections to other
stations. Iigs. 10 and 11 are diagrams of
several cirenits with their station connec-
tions. Figs. 12, 15, 14, and 15 are diagrams
1Hustrating the connections for secrecy. Fig.

16 1s a partial diagram of two stations, show-

ing the method of connecting the battery to
the calling bus-bars with a turn around the
Induetion-coil.

I shall first deseribe the mechanical con-
struction of my station apparatus; second,
the circuits under various conditions, and,
third, the operation of the whole.
~ Referring to Fig. 1, A is a shell or casing
of substantially-rectangular shape and of a
sulficient depth to accommodate the appa-
ratus to be described. In the face of this
casing, which is preferably of metal, I form
two openings ¢ and a’. Inthe lowerone,a, I
fita transmitterhaving aflange C, which over-
lies the edge of the opening and which has
the usual mouthpiece C'. In theupper open-
ing a I it a bloek or blocks G and &, of in-
sulating waterial, secured to the casing, as
shown in Fig. 3, by side screws. |

Back of the transmitter a vertical panel B,
of insulating material, is provided, which
serves tosupport the induction-coil I, the ter-
minals of the wires coming into the instru-
ment (shown at N’ N*% &e., in Fig. 2) and the
springs I, L', and 1.2 of the local circuit. In
the chamber formed between the panel B and
the transmitter the station call-bell is placed,
together with the induection-coil, the former
being shown at J in Fig. 1 and the latter at L.

Journaled within a boss D on the side of
the shell A is a spindle D, carrying upon its
outer end the hook-lever D? and upon its in-
nerend an oppositely-extending arm D7, thus
constituting a lever of the first order. Upon
the arm D?a transverse pin D* is mounted,
which as 1t moves upand down with the hoolk-
lever makes contact with either the springs
I I or the spring 12 In TFig. 6 the connec-

tions of these springs are clearly shown, the -

spring L*constituting the terminal of the cir-
cuait P of the cireunit-bell J and the springs T,
and L' constituting the terminals for the pri-
mary P* > and the secondary P* 5, If will
be understood that the weight of the receiver
(shown in dotted lines at C? in Figs. 1 and 2)
moves the switch-lever in one direction and
a spring Q in the other.

By referring to Fig. 2 it will be observed
that there is a terminal on the panel B for
every wire, and from these terminals, consti-
tuting distributing-terminals, short jumper-

—

.

wires are led up to the appropriate connee-
tions in the switechboard at the top of the cas-
ing. This switchboard consists, essentially,
of a series of push-buttons for the purpose of
making connections, together with detents
controlled by the switch-hook, and serving to
retain the buttons depressed as long as the
receiver 1s off the hool.

In I'ig. 5, & is a block of insulating mate-
rial having depressions G* and G°, rearwardly-
extending projections % and perforations G*
in alinement with the depressions G'. Kach
push - button has a spindle ', extending
throughone of the perforations G°, and a head
L. Within the block the perforations G are
enlarged, as at G to a diameter sufficient to
receive the head I and a spring II%, which
tends to keep the head projected forward.
At the rear of the block G each spindle II°
carries a cross-head I° which is adapted to
work back and forth between two of the pro-
Jections G" and which carries parallel contact-
springs L” and 1.5 which extend forward on
opposite sides of the block and lie within the
depressions G*. LKach eross-head carries a pin
/v*, which when the push-button has been de-
pressed engages with a hooked detent T° I,
&ce. These detents are in tlie form of small
hooked pawls, earried upon and rigid with
transverse pivoted shalts IS T, The pawls
are all connected and controlled through a
pivoted lever Ii, having arms K’ and E® the
arm I being connected to the switeh-arm DY
by a link D° whose lower end is slotted at 8
to receive a pin D?, sufficient lost motion he-
ing thus provided to allow a push-button to

lift a pawland be canght without moving the:

switeh-hook.

Lying within the depressions G°of the Dlock
G and overlying all of the springs I 1.6, &e.,
are bus-bars M M’ M*M>. Two of these hus-
bars M and M’ are terminals of a calling bat-
tery-circuit. The other two, M® and M* are
terminalsof the local-station circuits., It will
be observed upon reference to Fig.1 that when
a push-button IT is depressed the springs 1.5 1.0
will first come into contaect with the bars M?
M® and at the same instant will be latched.
The effect of this is to conneet thie line-wires
leading to the .springs to the bus-bars and
through themn to the local circuits. If the
button be further depressed, the springs will
leave the bars M3 M2 and come into contact
with the second pairv, M M, conneceted to the
battery - circuit, thus conneecting the line-
wires to battery.

Lying in rear of the bloeks (¢ (3 are insu-
lating-Dblocks I" I, upon which are secured
springs L7 LF, &e., which extend forwardly
andrest upon the push-buttonsprings. These
springs L° L}, &e., being directly connected
by the jumper-wires 1o the terminals on the
distributing-board, as clearly shown in Iig.
2, serve to connect the individual line-cir-
cuits each to its proper pair of push-buiton
springs I° L°. Moreover, a sliding contact is

provided between the springs which is kept,
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clean by the movements of the respective
buttons.

The secrecy-switch isshown as to its mech-
anism in igs. 4 and 8. It consists of a push-
button in every respect similar to the rest of
the set. It will be observed that taking out
this secrecy push-button there are only nine
buttons left for the ten lines. This is, how-
ever, all that is necessary, because at each

station it is only the other stations that are
represented by buttons; thelocaland outgoing

home line-cireuits bem ¢ connected to the bus—
bars M* M°., In Fig. 4 113 will be observed that
the ends of the bus-bars M M? are separate
insulated portions m m* Beneath the block
G’ the other pair of bus-bars liave similar in-
sulated end portions.
served that the push-button springs {° [ are

springs of the other buttons and normally rest
upon the short insulated ends m* m?® of the
When the push-button 72 is de-
pressed and retained by the detent e, these
springs will pass into contact with the short
insulated pieces m m’. The springs [° [* are
the terminal springs for this button.

Turningnowtothe cireuit connections, I'ig.
9 shows tl'le-eireuit of one station extending
to two other stations. The conductors N N’
are bridged by the telephone set through the
hook D*andpass through the cable in a twist-
ed condition, as indicated at n. At each of
the other stations multiple taps from the con-
ductors N N’ are connected to the contacts
L* L°,which are the springs of the individual
pueh buttons belonging to the circuit at those
stations. |

I'ig. 10 shows two stations, one of which 1s
calling the other. The etat1on at the left has
conductors N* N3, bridged by its telephone
set and extending to the push-button springs
LS L’ at the other station. The station at the
right, which is being called, has its hook down
and the bell J bridged across its line-wires
N N’, which extend to push-button springs at
the left-hand station. The battery K is con-
nected through conductors O O’ to the proper
bus-bars M M’ at both stations. Supposing

 that the left-hand station in this figure 1is

50

55

back to battery.
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calling the right-hand station, he has de-
pressed the proper button until the springs

.band I.° come into contact with the bus-bars.

M M’, when current will immediately pass
from battery I to bar M, to spring L%, to con-
ductor N, to bell J, to contact L° to hook D?3
by conductor N', to spring L°, to bar M’, and
Before the calling-station
has produced this condition, however, he first
partially depresses the push-button Il to con-
nect the springs L% L° with the bus-bars M?
and M°, whereby he was enabled to listen in
across the wires N N' to determine whether
the other station was busy. FIig. 11 shows

more clearly the conditions which permit this.
In this figure it will be observed that each
station has its telephone C?connected across
the bhus-bars towhichitsline-wires are joined.

In Fig. 8 it will be ob- |

03

Now suppose that the tivo right-hand stations -

are conversing over the conductors N N’ be-
longing to one ef them. Suppose the extreme
left-hand station desires to converse with the
extreme right-hand. The springs L° L° are
first pushed into contact with the bus-bars
M? M3, which obviously bridges telephone C*
across the conductors N N'. The conversa-

| tion going on can then be heard, showing the

lines to be busy. Suppose, however, that the
left-hand station had desired to converse with
station No. 3. Ieconnects conductors N°* N*
by the appropriate push-button to his bus-

/0

75

30

bars, when again he will be placed, through

the bus-bars at the other station, in shunt of
the connected telephones on circuit N N'.
Referring now to the connections of the se-
cr eey-emteh Fig. 14 shows in its simplest
form the circuit between acallingand a called

station when the secrecy-button has been de-

pressed. In this figure, N N'are the line con-
ductors belonging to one station and termi-
nating in its bus—bars, and N* N? are those of
the other station. It will be observed that
the telephones C*are so connected as to util-
ize each of the pairsin parallel as a single con-
ductor. Now if any other station should at-
tempt to connect springs L° L to its bus-bars,
thereby bridging its telephone across the pair
N N'or N“”,NS, nothing would be heard, for the
reason that each of these pairs is but a single
conductor in the secret circuit and both of
its constituent wires are always at the same
potential. In order that the calling-station
may be apprised of the condition ot efaus I
adopt the busy test. (Shown in FKig. 16. )

The battery-wire O’ before being eonneeted-

to the bus-bar M' is given a few turns about
the induection-coil I. Now if a substation
operator should connect springs I° L° to the
bus-bars M M’ for the purpose of calling and
a dead short circuit should be in existence
on the individual pair, as shown in Fig. 14,
there would be a sudden rush of current from
the battery through the wires O O and the
branch around the induction-coil, which

would produce a loud click in the local re-

ceiver, thus announcing “line is busy.”

Moreover, this induction- eell connection is
useful in ordinary calling, as the making and
breaking of the circuit by the vibrating bell at
the distant station causes a humming or buz-
zing noise in the receiver, which announces
thatthecall isbeingreceived. Thisoperation

depends entirely upon the capacity of the

lines and cables and not upon the continu-
ity of the receiver-circuit. The sudden rush

of current in the case of a short circuit by

the secrecy-switches or the rapid makes and
breaks when the distant bell is in circuit
cause the charging of the receiver-circuit,

Qo
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even though one end of it be open, sufﬁmently '

to pleduee the noises referred to.

Referring now to Kig. 15, it should be ob-
served that the line-wires N and N’ are con-
neeted through the short insulated pieces m
and m? to the bus-bars 1\’['3 M3, the telephones

130
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C' C? and the bell J being aiteli*nately brideged | cuit for each station said circuib connectin o

through the action of the switeh-hook DS
When the seerecy-switeh is depressed, how-
ever, the circuit from m* is adapted to be
broken, as shown in dotted lines at * and
connected to m, while the circuit from bus-
bar M-~ is adapted in the same way to be con-
nected at {* to the bus-bar M. The actual
detalls of the connections are more clearly
shown in I'igs. 12 and 13, the former giving
the conditions before and the latter after the
secrecy-switch has been pushed in. In Fig.
12, 1t will be observed, the wire N is con-
nected with both contacts m and m® and also
with the telephone C’.  Conductor N’ is con-
nected direct to the spring , normally rest-
ing in contact with the contact m?, connected
to the bus-bar M? The spring I normally
resting in contact with the terminal m?3, is
connected with the-bus-bar M3 1t will thus
be apparent that with the receiver off the
hook the telephone set is bridged across the
two conductors N N’ and will be in metallic
circull with any one who at another station
may connect those conductors to his bus-
bars or with any other line whose springs I3
I, may be connected with the home bus-
bars. In Iig. 13 the conditions are shown
which exist at each station after the secrecy-
switeh /o has been pushed in. The spring 8
hasleftthe contact-terminal m?, thereby bein o
disconnected from the bus-bar M2, and is in
contact with the terminal m, thus Crossing
the conductors N N’ together and joining
them both through the branch from N to the
telephone C°. The spring /* has left the con-
tact m’, thereby disconnecting conductor N
from the bus-bar M?, and has completed the
connection from the latter to the contact m .
A circuit may now be traced from conductors
N N'in parallel through the branch from N
to the telephone C?, through the induection-

tion to the bus-bar M? direct and in the other
through the contact m’ and the spring I to
the bus-bar M? the bus-bars thus being in
parallel, thence, as shown, to springs L Lfin
parallel and out to the other station whose
butten is depressed, where the conditions are
supposed to be identical with those here de-
scribed. The circuit shown in Fig. 14 is thus
established.

Although I have deseribed specificdevices
and have used specific terms for the sake of
clearness, I wish it to be distinctly under-
stood that 1 do not consider my invention as
limited to the specific forms of apparatus or
the speciflic circuit connectionsshown. I be-
lieve T am the first to employ metallic circuits
i the manner described and for the purpose
indicated.

Having now deseribed my invention, what
I claim asnew, and desire to secure by Letters
Patent, is—

L. Inanintercommunicating-telephone sys-

|

with each other station, a batteryand a metal-
lig cireunit from the battery, connected with
each station; a pair or pairs of terminals, as
M M’, in each station connected with the bat-
tery-cireuit, in combination with a series of
pairs of terminals, as I LY one pair con-
nected 1n each station with each other sta-
tion-circuit, a pair or pairs of terminals, as
M=* M3, in each station each connected with
the talking and ringing cirecuit of the home
station, and with the circuit leading from the
home station to each other station, spring-ac-
tuated switching mechanism normally held to
sever connection between the terminals afore-
sald but adapted to cotuple the terminals M
M"and L* L’ and, alternatively, the terminals
M* M? and 1* 1.? as specified and so as to con-
nect the selected station-circuit alternately
with battery and with the home talking-cir-
cuit, cateches arranged to hold the switches
in position to maintain the latter connection,
and a common switch-releasing device where-
by all switches of the series will be returned
to normal position.

2. Inanintercommunicating-telephone sys-
tem having a series of stations and metallic
circuits for each station connecting with all
the other stations of the series, the combina-
tion ateach station of alocal primary-circuit
and secondary-circuit connection, said sec-
ondary-circuit connection normally connect-
ing in series with the metallic circuit peculiar
toits station, means for coupling in series the
sald metallic circuit with each of the metal-
lic circuits peculiar to the other stations, and
means as described at each station whereby
two coupled stations can shift the local sec-
ondary-circuit connection onto the metallic
circult-wires peculiar to the station joined in
parallel as one wire, and connect these dou-

- bled metallie circuits in series at both coupled
coil I, and the switch-hook D?in one direc-

stations through the said local secondary-cir-
cuit connections, whereby listening in from a
third station is prevented.

3. Inanintercommunicating-telephone sys-
tem having a series of stations and metallic
circuits for each station connecting with all
the other stations of the series, the combina-
tion at each station of alocal primary-cireuif
and secondary-circuit connection, said sec-
ondary-circuit connection normally connect-
ing in series with the metallic circuit peculiar
to its station, means for coupling in series the
sald metallic eircuit with each of the metallic
circuits peculiar to the other stations, means
as described at each station whereby two
coupled stations can shift the local secondary-
circuit connection onto the metallic cireuit-
wires peculiar to the station joined in paral-
lel as one wire and connect these doubled me-
tallic circuits in series at both coupled sta-
tions through thesaid local secondary-cireuit
connections, a ringing battery or batteries, o
metallic eireuit or circuits leading therefrom

tem having a series of stations, a metallic cir- | and connected with terminals in each stati nn,
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said battery circuit or circuits making sev-

eral turns around the induection-coil of the
station’s local eircuit, and means at each sta-
tion for connecting said battery-terminalsin

series with the terminals of the metallic cir-

cuits of the other stations, all substantially
as described, and so that listening in can be
prevented but a signal given to the calling
station of the eond1t10n of the called 611‘011113

4. Inanintercommunicating-telephone call-
box, one or more terminals connected to a
rmnmﬂ'-elremt and one or more terminals

eonnected Wlth the local circuit and with the

line wire or wires peculiarto the box, 1n com-
bination with a seriesof terminals connected
one with
stations and arranged when moved relatively
to the other terminals to alternatively con-
nect these wires with a local-circuit terminal
and with a ringing-circuit terminal, springs
to return said movable terminals to non-con-
tacting position, and latches to hold them in

position of contact with the local-circuit ter-

minals, only.

5. Inanintercommunicating-telephonecall-
box; one or more terminals connected to a
ringing-c¢ircuit,and one or more terminals con-
nected with the local circuit and with the line
wire or wires peculiar to the box, in combi-
nation with a series of terminals connected
one with each line wire or wires of connected
stations and arranged when moved relatively
to the other terminals to alternately connect
these wires with a local-circuit terminal and
with a ringing-circuit terminal, springs to re-
turn said movable terminals to non-eontact-
ing position, latches to hold them 1n position
of contact with the local-cirenit terminals,
and latch-releasing mechanism acting on all
latches at once to insure return of all mov-
able terminals to non-contacting position.

6. Inanintercommunicating-telephone box
the combination, with bus-bars, as M and M,
connecting respectively with a battery-circuit
and with thelocal telephone-circuit,of a séries
of sliding springs, as L%, each connecting with
a line-wire leading to the box, a push-button,
return-springs,
as IT%, and latches, as K4, arranged to hold the

each line wire or wires of connected °

sliding springs in contact with the bus M-,
all substantially as specified.

7. Inanintercommunicating-telephone box
the combination with the bus-bars, as M and
M=, connecting respectively with A ringing-
011'*(_311113 and w1th the local telephone-elrcmt
of a series of sliding springs, as L each con-
necting with a line-wire leading to the box, a
push- button as 11, connected to each spring,
return-springs, as H3 latches, as Ef, arranged
to hold the sliding sprm os in contact with The
bus M* and ]&tch—releasing mechanism con-

| trolled by the position of the telephone-hook,

all substantially as specified.

8. Inanintercommunicating-telephone box
having provision for metallic circuits connect-
ing 1t with similar-boxes,the combination with
terminals, as M* M? normally connected in
series with the wires forming the metallic eir-
cuit peculiar to the box, means for coupling
the circunit-wiresin parallel asone wire, a local
télephone-circuit normally bridged across and

| in series with the line-wires but arranged

when said wires are coupled in parallel as
one wire to be connected from them to both
terminals M® M?3in parallel as one and means
for couplingsaid terminals with the line-wires
of other stations, substantially as specified.

0. An intercommunicating-telephone-box
casing having an opening ¢ in its face and a
transmitfer inserted therein, a second open-
ing a' and blocks as G and G’ inserted there-
in, push-buttons, and stems therefor, carry-
ing contacts, working in said blocks, ELIld bus-
bars for local cwcmts supported on the blocks
in proximity to said contacts. |

10. In combination with an intercommuni-
cating telephone, line-terminal springs hav-
ing forwardly-extending arms as L*, with mov-
ing spring-switches as L’ with which the said

arms of the terminal springs maintain con-

stant sliding contact, one or more bus-bar ter-

minalsas M W with Whmh the moving switeh-

springs are adapted to come in contaetj and
means to maintain them in such contact.

WM. D. GHARXKY.
Witnesses:
CHAS. F. MYERS,
D. STEWART.
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