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(Ho mnde" )

To all whonv it may conecerm:

Be it known that I, ALBERT K. KELLER, a
citizen of the United States of America, re-
siding in the city and county of Philadelphia,
in the State of Pennsylvania, have invented
a certain new and useful Improvement in
Switch-Boxes for Intercommunicating Tele-

- phone Systems, of which the following i1s a
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true and exact description, reference bemn*
had to the accompanying dIaWII]ﬂ“% which
form a part thereof.

My invention relates to telephone systems
in which the ‘““stations,” so to speak, are each
provided with a switch-box by which a user
is enabled to call and communicate with an-
other user without the intervention of a cen-

tral exchange.

My inv entwn has for its object to G'enelally
simplify and improve the character of the
switch - boxes nsed in this system; and the
particular features of construction in which
my invention consist will be best understood
as described in connection with the drawings
in which they are illustrated, and in which—

Figure 1 is a front view of the switch-box,
some of the interior mechanism being illus-
trated in dotted lines. Fig.21s a honzontal
eross-section taken on the Sectmn line 1 1 of
Fig.1. Fig.31isa vertwal cross-section taken
on the section-line 2 2 of Fig. 2. Fig.41sa
side elevation of eertain portions of th_e mech-
anism of the switch-box. Fig. 5isa diagram
illustrating the electrical connections of the
switch-box. Fig. 6 is a diagram illustrating
the electrical connections of two switch-boxes
in the system, and I'ig. 7 is a perspective
view showing the arrangement of wall-boards

- upon which I prefer to secure my 1mpr0ved

40

switch-box.

A indicates what I will call a *‘ base-board,”
to the front of which the call-box 1s secured,
as shown in Figs, 1 and 2. The various line-
wiresleading f1 om thecall-boxextend through
this base- bam d, as shown in Iig. 7, and the
call-bell and induction-coil belonﬂ'mn' to the

call-box may also be convemently secmed
upon the inner side of the base-board A, as
shown in said figure. To enable the lme-

wires 1o be ﬂotten at conveniently, I use in
addition to the base-board A what I may call
a ‘“wall-board” A', to the front of which the |

| board A is secured, and which, ton'ethm with

the board A, forms a covered chamber as 1n-

dicated at Az, into which the line-wires are

closed and from which the cables made up of
the line-wires extend. Preferably the base-
board A is hinged to the wall-board A', as
indicated, thus enabling the operator to get
attheline-wires with the least possible trouble
and danger of confusion.

B is the rim of the call-box, which is pref-
erably made of cylindrical fmm as shown,
to form the walls of the box. |

C isan annular ring of non-conducting nia-
terial, to which the various line-wires are at-
tached—for instance, as shown at d*?, Fig. 2—
these line-wires bemﬂ" in turn e]ectmcally con-
nected with the system of contact-buttons
arranged in a circle and numbered in the
case illustrated in the drawings from 1 to 24.
Preferably these contact- buttons (the stems
of which I have indicated at D, Fig. 2, D’ be-
ing nuts secrewing upon the end% of Lhe but-
ton-qtems) are also secured to the non-con-
ducting ring C, as shown in the drawings,
and the said ring in turn secured to the outer
edge of the rim B, and when this mode of con-
struction is adopted the metallic center plate
E, to which, as will be explained, most of the
operauve mechanism of the hox is attached,
is conveniently secured to the inner edge of
of the ring C, as shown.

(' indicates a recess to receive the plate E,
so that the outer face of the plate will be ﬂush
with the outer face of the ring C. "The plate
E has an opening E’ at its center and has se-
cured to its inside posts I I, which support
upon their farther ends & plate G, said plate
having, as shown, a laterally- progecbmw arm

G, the purpose of which will be hereinafter

expl&med
H is a bushing passing through Lhe central

perforation E’ of the plate K "md secured in
place by anut H', which also serves to clamp
and hold the spring-casing L against the in-
ner face of the plate L.

I is a tubular shaft, the perforation extend-
ing through which is, asshown, of two diam-
eters the larﬂ'e1 portwn being indicated at T
and the smaller portion at 12,

Jand J' are threaded washers or nuts screw-
ing on the outer end of the shaft I and secur-
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ing between them the lever-arm Q, to which is
attaehed the spring-contact Q and the handle
Q* 'The outer end of the washer or nut J' is
chambered, as indicated at J? to receive a
push-button K', which is attached to the end
nf a rod K, passing through the tubular shaft
I, in which is also placed a spring K2, which,

(wtmw against the push-button K, forces said
push-button normally outward. To the inner
end of the rod Kis secured a non-conducting
end piece K° which also serves, as shown, as
a stop, whieh when it abuts against the end
of the tubular shaft prevents the spring K?
fromforeing the push-button fartheroutward.
- L, as already stated, is a casing for a spring,
the spring being that indicated by the letter
N and being attached (see Figs. 2 and 3) at
one end to the casing and at the other end
to the neck M3 of a sleeve M, which sleeve is
permanently attached to the tubular shaft I,
as by a binding-serew M*. Formed or attached
to the sleeve M 1s a ratchet M’ and also a frice-
tion-disk M* It will be evident, of course,
that the sleeve M is secured between the plate
It and the plate G, while said plate G also
serves as a bearing for the tubular shaft I, as
18 best shown in Fig. 2. The action of the
spring N 1is to turn the sleeve M and the shaft
I to the left or in the reverse direction to that
in which the hands of a wateh move, and of
course the turning of the shaft I turns also
the lever-switch @ Q', the spring Q' of which
1s arranged so as tocomein contact with each
of the contact-buttons Nos. 1 to 24 as the
switch-lever moves around on the face of the
switch-box.

O is a brake which is attached to a strap
O, said strap being in turn attached at each
end to the posts F F, as indicated at O? and
O3, Fig.1,and I have indicated at OF how the
ten,_sx_on of the brake-band, which rests upon
the brake-disk M-, can be adjusted at will.
The funection of this brake is to moderate the
action of the spring N and prevent the shaft
and switch-lever from turning too rapidly,and
especlally from striking with too-great force
upon the buffer R, which is provided as a

stopatthe point wherethe switch-levershould

normally rest.

P is a lever-arm secured to the arm G’ of
the plate 3, as indicated at P? and having a
ratchet-engaging tooth P’ so placed as to en-
gage with the teeth of the ratchet M’ when
the lever-arm is moved inward, a spring P*
being supplied to normally press this lever-
arm Inward, as indicated in Fig. 1. The free
end P° of the lever P rests against a pin S5,
which in turn is secured to a shaft S', said
shaft passing through a non-conducting bush-

ing S, secured in a lateral opening in the rim

B and having attached to its outer end a tele-
phone-receiver hook 5% S* indicating a bear-
ing-piece secured upon the shaft S’ and serv-
ing, with the hook S ‘to hold it in proper po-
sition.

S° indicates a contact-pin seemed to and

moving with the hook 5% and S°is a spring |

contact - Spriug T
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arranged to normally throw the hook end of

the hook upward, as shown in Fig. 4, the ten-
sion of the spring being so regulated that the
weight of the receiver will depress the hook.

T and T" are two contact-springs which rest
against the pin S°.when the hook 1s 1n 1ts ele-
vated position, (shown in Fig. 4,) a through
contact being made in this posmon with tlle
The depression of the
hook breaks contaet with T and T and, main-
taining contact with T, makes additional con-
tact with the spring T%,

U is a contact spring or switch lying be-
tween contact-plates U’ and U?, (see Kigs. 2
and 5,) and in its elevated position—that is
to say, when 1t rests in contact with plate
U'—it rests also against the non-conducting
end piece K3, actuated through rod I by the
push-button K. Pressure on said push-but-
ton depresses the switch-spring U, breaking
contact with U’ and making contact with U~

X and X' (see Figs. 5 and 6) indicate bat-
teries or other sources of electrical currents,
the battery X serving to supply current to
the call-bells and the battery X' tosupply cur-
rent to the local transmitter-cirecuits of the
different stations.

V, IFigs. 4 and 5, 18 a spring-contact which
when the plate K isin place rests against some
portion carried by it and in electrical connec-
tion with it. |

W indicatesaninduction-coil; W', the call-
bell; W? a telephone-receiver, and W?2a tele-
phone-transmitter.

Y is a push-button connecting with the
spring Y, which is normally in contact with
the spring Y?, but by the action of the push-
button breaks this contact and makes contact
with the spring Y~

', 72, 7°, 7%, and Z° are separate lines, of
which one 18 provided for each call-box in the
system and each of which is connected in the

first place, as by a line 2’ or 22 (see Ifig. 6,)

with the switch-lever of its peculiar call-box,
preferably, as shown, through springs Y® and
Y', for reasons which will hereinafter be ex-
plained. The other connections from each
line are to the contact-buttons bearing the
number of the call-boxorstation towhich the
line peculiarly belongs. Thusin Fig. 6, where
stations Nos. 1 and 2 are shown, the line 7’ is
connected through line 2’ and springs Y2 and
Y’ with the lever S* of station No. 1, while it
1s also shown as connected with the contact-
button No. 1 in the station No. 2 and would
be similarly connected with each other ecall-
box in the system.

The electrical connection of the different
parts will be Dbest followed as deseribed in
connection with the operation of the system.
‘Thus, referring to Fig. 6, the operator at call-
box No. 1 desiring to call box No. 2 first re-

‘moves hisreceiver from the hook 8¢, and the
upward motion of the lever turning its rock-
shaft S’ moves the pin S® in such position as-

to disengage the end P’ of the pawl-lever P,
permitting the pawl P’ to come into operative
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engagement with the ratechet M’', whereupon ] of station No. 1, and then through lever Q, line

the operator in slation No. 1 turnstheswitch-
lever Q until the spring gests in contact with
the button No. 2. He then presses on the

push-button XK', ];;ushing down the-spring U,

breaking its contact with the spring U’, and
making contact with the spring U? the mo-
tion of the switch-lever in rising having
brought the springs 1" and T° into electrical
connection with each other and the spring T
into electrical connection with the line-wire

= 7Z'. It will be observed that the battery X'

is connected through line 2, springs T" and

T3, and line 2" with the primary wires of the
induction-coil W, passing thence through the
transmitter W? to the line X%, thus complet-
ing the circuit through the transmitter-cir-
Thelines being in
this position and the spring U brought into
contact with the spring U? by the action of
the push-button K=, the current passes from
the battery X through line X?, line 2% springs
U?and U, line 27, lever QQ, and contact-button
2 toline Z? and thence through line 2°, spring-
contacts Y?and Y', line 2% springs T% and T*
to line 2°, which connects with the bell W' of
No. 2 station and through the bell with lines
z1% and 2%, the latter of which connects with
the wire X? of the battery X. Theaction of
the push-button is thus to ring the bell W'in
the station No. 2. Allowing proper time for
the operator at station No. 2 to remove his re-
ceiver from the hook, the operator at station
No. 1 presses the push-button Y and brings
the spring Y' into contact with the spring Y=,
thus closing a line-circuit, which may be
traced as follows, beginning with station No.
1: spring Y=< lines 2" z!! {o wire X3, thence,
referring now to station No. 2, through lines
21 2% to the zero contact-button, (indicated
by the figure 0,) thence through lever Q, line
=7, springs U and U?® to line 2", which passes
through the receiverandinduction-coil of sta-
tion No. 2, thence through springs T and T?,
line 2% springs Y' and Y3 line 2% line-wire
Z* tocontact-button 2 on sta,tmn No. 1, thence
through lever Q, line 27, springs U and U¢,
line 27, passing through the receiver and in-
duetion-coil of station No. 1 to springs 1'and
T?, and thence through line 2% and springs Y’
and Y?to line 22 thus closing the circuit. The
operator at station No. 1 by means of this
talking-circuit informs the operator at sta-
tion No. 2 that it 1s station No. 1 which de-
sires to talk with him, whereupon the oper-
ator at station No. 2 moves his lever Q into
contact with the button No. 1, and the push-
button Y in station No. 1 being released a
talking-circuit between the two stations is
established, as follows: Beginning with 2’ of
station No. 1 the circuit is traced as follows:
through line 2', contact-button No. 1 to sta-
tion No. 2, thence through lever (Q, line z%,
springs U and U’, line 2z passing through
the receiver and induction-coil of station No.
2, springs T and T? line 28 springs Y’ and

27, springs U and U’, line 2% passing through
the receiver and mduetleu coil of station N 0.

1, springs T and T%, line 2z°% and springs Y
| and Y?® to line 2/, thus closing the circult be-
tween the two stations and in such a way

that the other lines cannot be emmected with
them.

A simpler talking-circuit could be provided
for where it is not desired to prevent other
stations from listening in.

The system above described is the one de-
signed for the best service obtainable In an
intercommunicating System such as my in-
vention relates to.

Having now described my invention, what
I claim as new, and desire tosecure by Letters
Patent, 1s—

1. A telephone switeh-box having contaet-
buttons arranged in a circle, 1n combination
with a centrally-pimted lever-switch adapted
to make contact with each such button as 1t
is turned, a cateh adapted to hold the lever
in contact with each ‘button, a coustantly-
acting spring tending to return the lever to
normal zero position and a catch-releasing
device arranged, when operated, to release
the lever and permit the spring to return 1t
to normal position, together with a calling
push-button mounted upon a spindle, said
spindle being carried upon and concentric
with the axis of the lever-switch, and cooper-
ating contacts for the push- button snbeten-
tlelly as described. |

2. A telephone swit¢h-box having contact-
buttons arranged in a cirele, in combination
with acentrally-pivoted lever-switch adapted
to make contact with each such button as it
Is turned, areciprocating calling push-button
carried upon a spindle arranged upon and
concentric with the axis of the lever-switeh,
a catch adapted to hold the lever in contact
with each button, a constantly-acting spring
tending to return the lever to normal zero
position, and a brake arranged to moderate
the rotative motion due to the spring, sub-
stantially as described.

3. A telephone switch-box havinga dial or
face carrying a series of contact-buttons ar-
ranged in a circle, a lever-switch adapted to
be swept over the buttons to make contact
with any desired one of them, a hollow spindle
upon which the switch is carried to rotate,
and a push-button, with a spindle or rod
therefor passing through the hollow spindle,
and codperating contacts for the push-button
within the box, substantially as deseribed.

4. In a telephone switch-box therim B hav-
ing a non-conducting annulus as C secured to
it in combination with a series of contacts ar-
ranged in a circle in said annulus, a plate as

E detachably connected to form the front of
the box, a rotating spindle secured to plate It

and extending through said plate, a switch-
lever Q attached to the outer end of said spin-
dle and adapted to make contact with the eir-

Y3 line 2%; line-wire 72 to contact-button No. 2 | cularly-arranged contacts aforesaid, mechan-
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ism for engaging and disengaging the spindle
and retracting-spring secured to plate H, said

mechanism and spindle being removable from -
the boxwith plate E, mechanism for operating

the engaging and disengaging mechanism at-
tached to plate K secured to. the walls of the
box and arranged to come into operative re-
lation when the plate is secured in place and
electrical connections also arranged to con-
nectpartssecured to theplate to parts secured
to the box when the plate is secured in place,
all substantially as specified and so as to per-
mit the ready removal and replacement of the
plate and attached parts from and in the box.

5. In a -telephone switch-box the rim I3 in
combination with a non-conducting annulus
Csecured toitsouter edge and having a series
of contact-buttons secured init, a plate K de-
tachably connected to the inneredgeof the an-
nulus C, arotating spindle secured to plate K
and extending through said plate, a switch-
lever @ attached to the outer end of said spin-
dle and adapted to make contact with the cir-
cularly-arranged contacts aforesaid, mechan-
ism forengaging and disengaging the spindle
and aretracting-spring secured to plate K,said
mechanism and spindle beingremovable from
the box with plate I, mechanism for operat-
ing the engaging and disengaging mechanism
attached to plate Il secured to the walls of the
box and arranged to come into operative rela-
tion when the plate is secured in place and
electrical connections also arranged to con-
nect parts secured tothe plateto partssecured
to the box when the plate is secured 1n place,
all substantially as specified and so as to per-
mit the ready removal and replacement of the
plate and attached parts from and in the box.

6. Inatelephoneswitch-boxtherim I3 hav-

1

|
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ing a non-conducting annuluas as C secured fo
it in combination with a series of contacts ar-
ranged in a cirele 1n said annulus, a plate as
I detachably connécted to form the front of

‘the box, atubular rotatable spindle supported
»on plate K, a lever-switeh Q secured to the

outer end of the spindle and adapted to make

contact with the buttons, a push-button rod

I extending through the hollow spindle and
supported by 16, mechanism for engaging and
disengaging the spindle to prevent or permit
its rotation and a spring arranged to return
the switeh-lever to normal position when the
spindle 1s disengaged also supported on plate
K, and coacting mechanism and connections
secured to the box and arranged to come into
operative relation to parts supported on plate
X when said plate 1s secured in place., |

7. A wall-board as A’ in combination with
a base-board A hinged to 1t at one edge said
boards being formed as described to inclose a
wire-space A and a telephone call-box se-
cured to the front of base-board A and having
1ts line-wires extending through said board
and into the cavity inclosed by boards A
and A’ |

8. In a telephone switch-box a cirecular se-
ries of contacts forming terminals for line-
wires, a centrally-pivoted rotating lever-
switch adapted to make contact with the con-
tacts asitis turned, a calling push-button and
a spindle therefor carried on and concentric
with the axis of the rotating switch, and co-
operating contacts for the push-button, sub-
stantially as described.

A, K. KELLER.
Witnesses:
CHARLES F. ZIEGLER,
D. STEWART.
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