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UNITED STATES PATENT OFFICE. 
THOMAS A. CONNOLLY, OF WASHINGTON, DISTRICT OF COLUMBIA. 

AUTOMATIC ELECTRIC SwiTCH. 

SPECIFICATION forming part of Letters Patent No. 295,356, dated March 18, 1884. 
Application filed April 10, 1883. (No model.) 

To ?till U hon, it in?t It concer'72: 
Be it known that I, THOMAS A. CONNOLLY, 

a citizen of the United States, residing at Wash 
ington, in the District of Columbia, have in 
vented certain new and useful Improvements 
in Automatic Electrical Switches; and I do 
hereby declare that the following is a full, 
clear, and exact description of the invention, 
which will enable others skilled in the art to 
which it appertains to make and use the same, 
reference being had to the accompanying draw 
ings, which form a part of this specification 
in which 

Figure 1 is a top view of an automatic switch 
board, partly dissected. Fig. 2 is a vertical 
transverse section of same. Fig. 3 is a front. 
elevation. Fig. 4 is a side view, showing the 
circuit-breaker and electro-magnetic detent 
of one of the lines at the Central apparatus. 
Fig. 5 is a central section of the subscriber's 
box. Figs. 6, 7, 8, and 9 are detail views. 
Fig. 10 is a face view of the subscriber's local 
apparatus, with portion broken away to show 
hidden parts. 
This invention has relation to automatic 

switches for electric systems, and particularly 
for telephonic exchanges, wherein are included 
a large number of subscribers’ lines so disposed 
and arranged that they may be connected to 
gether in pairs for intercommunication. 

In Letters Patent No. 222,458, December 9, 
1879, are shown a system and mechanism for 
automatic telephone - eXchange purposes in 
which the central-office switching apparatus 
consists of a cylindrical machine, to which lead 
the terminals of the various subscribers' lines. 
Each line employs an upright conductor con 
tact-bar, to which, when a line is passive, con 
nection is made through devices included in 
an operating-line, and a rotary conducting 
point or finger, by which, when the line is 
operating to reach another line, connection is 
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made with a passiveline. In the system shown 
in said patent the mechanical operations nec 
essary to effect the connections and disconnec 
tions are produced by electro-magnetic con 
trivances, and the motions are such as are 
usual in electro-magnetic motors-that is, im 
pulsive or step by step-each movement be 
ing caused by the energizing and de-energiz 
ing of an electro-magnet. In the System and 
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apparatus which is the subject of this appli 
cation the rotary principle-that is, the travel 
of a conducting point or finger around a cen 
ter-is discarded, and instead thereof a recti- 55 
linear movement is employed, the conduct 
ing-point “plug’ or terminal being moved 
in a straight line-preferably horizontal-so 
as to make contact at various points in its 
path with suitable conductors at right angles 6o 
thereto. - Again, the electro-magnetic appli 
ances for producing the requisite movement 
of parts are dispensed with, the mechanical 
operations being accomplished by means of 
any suitable motive power, and the electro- 65 
magnetic appliances employed merely for the 
purpose of controlling detents which hold cer. 
tain movable parts in check, except when they 
are required to move, and for the purpose of 
causing certain registration at the subscribers’ 7o 
stations, in order that given lines may be se 
lected and communication effected there with. 

This invention consists, broadly, in such 
construction and combination of parts as will 
give effect to an automatic switching system, 75 
in which, first, the ordinary switch-board con 
struction is employed-i. e., the conducting 
or terminal bars arranged in right lines and 
intersecting each other; second, the mechann 
cal operations are effected by any suitable mo- 8o 
tive power and controlled by electro-magnetic 
detents; third, the movement of parts is con 
tinuous when in action-that is, non-intermit 
tent or step by step. 
As shown in the accompanying drawings, 85 

the Switching mechanism is modeled to con 
form in many respects with the conventional 
electric switch-board in commonuse, and may 
be termed an automatic “switch-board, since 
it maintains an analogous or similar relation- go 
ship of intersecting horizontal and vertical 
conducting-bars secured to a suitable frame, A. 
The horizontal and vertical conducting or ter 
minal bars B B'B'B' are rigid, as in the com 
mon switch-board. The conducting point or 95 
plug C, however, is movable, and slides or 
moves along its horizontal conductor - bars 
from end to end, and in so doing traverses or 
crosses in its path the vertical conducting 
bars of every other line in the switch-board. Ioo 
It may be stopped in front of or opposite any 
of such vertical bars. While traveling along 
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said horizontal bars (each linehaving two such 
bars, B B, supporting the plug or connect 
ing-block) the latter maintains an electric con 
nection and circuit, through the former, one of 

5 which is the terminal of ground or a return, 
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the other being in the line. When the plug 
or block C is stopped in front of the vertical 
bar of an intersecting line, and a connection 
therewith effected, the central-office grounds 
of both lines are temporarily broken and a 
circuit established through both main lines. 
The conducting block or plug carries the 
equivalent of the ordinary switch-board plug 
or pin, and would, by merely coming in con 
tact with a vertical conductor, establish a cir 
cuit therethrough; but for the purpose of Ien 
dering the automatic switch apparatus more 
serviceable each pair of vertical conductors is 
provided with a traveling block, D, which cor 
responds in its uses with the plug-holes of a 
common switch, and which, while in motion 
up and down, intersects every pair of horizon 
tal conducting-bars. Excepting when in actual 
use, the vertical bars are constantly moving up 
and down. Such blocks carry devices for elec 
trically connecting the bars upon which they 
move, one bar leading to ground and the 
other to line. A connection is made from one 
line to another when a horizontally-traveling 
conducting-block stops opposite a pair of ver 
tical bars and allows the vertically-traveling 
block thereof to coincide with it. The effect 
of this coincidence of blocks is, first, the stop 
ping of the vertical block in its travel; sec 
ondly, the metallic or electric contacting of the 
two lines; and, thirdly, the breaking of the 
central or switch-board ground of both lines. 
The mechanical operations by which the 

requisite movement of the parts referred to is 
effected are independent of electro-magnetic 
power, and may be obtained from any suitable 
motor which will give a continuous rotary mo 
tion of sufficient power. The whole automatic 
switch-board system has in view and is based 
on the employment of a non-magnetic motor, 
from which can be gained the requisite power 
in a reliable and comparatively inexpensive 
way, and thus obviate the many difficulties 
and expenses incident to a use of and depend 
ence upon electro-lmagnetic power-such, fol' 
instance, as was contemplated in the Systems 
shown in the patent referred to. 
The movement of the conducting-block may 

be obtained in various ways, but it is preferred 
to have the horizontal blocks clarawn in one di 
rection by a cord or tape, E, and a weight, E, 
and in the reverse direction by a sweep, F, 
caused to travel to and fro by means of two 
screws or Worms, GG, geared together and turn 
ing in opposite directions, the sweep being 
provided with automatic mechanism for alter 
nately shifting its engagement from one screw ; 
to the other at the ends of the screws, such 
mechanism consisting of weighted leversity g', 
abutting against stops ('g', and deflected into 
the screws by studs h on the frame A. The 
horizontal block C has a slide, C, which car 

ject in view. 

ries a pin, c, and which, when the former 
reaches the end of its path, comes in contact 
with a beveled pin, d, and is thereby automati 
cally shifted so as to intercept a click or dog, 
d', on the sweep, which will only catch it on 
one side, but which, having caught it, will carry 
the block back to its starting-point and leave 
it there. When this slide is shifted out, it is 
held in engagement with the Sweep by a pawl 
or catch, e, and when the block reaches its 
home position this pawl or catch is automati 
cally lifted or released by another beveled pin, 
e', from the slide, and the latter thrown out of 
the path of the sweep. The block is allowed 
to move from its home position to the farthel' 
end of the switch-board without meeting the 
sweep, although the latter is continuously 
traveling to and fro, and sometimes passing 
the block; and while the slide is out the con 
ducting pin or plug C, which is attached to it, 
is in position for making contact with the ver 
tical blocks. When the block is being car 
ried back by the sweep, the retracted position 
of the slide prevents any such contact, and 
the block will be restored to its home position 
without obstruction or impediment. 
The same substantial arrangement and lase 

of a pair of geared screws or worms, and a 
sweep is used for moving the vertical blocks; 
but the latter are moved in both directions by 
the sweep by means of suitable connections, 
which are released from the sweep when the 
blocks are arrested in their movement. The 
two pairs of screws are connected by cords 
and pulleys, and operated from the one motor, 
as shown, although they may be operated Sepa 
rately. 
The only necessary use made on the switch 

board of electro-magnetic appliances is to re 
lease the weighted cords or tapes, so that the 
horizontal blocks will be moved thereby, antl 
to arrest and hold the same when a line sought 
for has been reached. There are various ways 
of applying electro-magnetism with this ob 

For instance, as show in in the 
drawings, the cord or tape may pass over a 
pulley, II, on the shaft of which is a notched 
wheel. II", the notches corresponding with 
that is, being the same distance apart or reg 
istering with-the vertical conducting-bars. 
An electro-magnet, I, near said wheel, carries 
on its armature a pin or stud, I, which is 
adapted to fit into these notches when not at 
tracted, and which, when in one, stops the cord 
and weight and prevents the block from mov 
ing. Another wheel, I, on said shaft has con 
ducting points or teeth, and makes and breaks 
the circuit of the operating-line through the 
medium of a contact spring or brush, I", the 
makes occurring when the stud on the arma 
ture is opposite the notches in the notched 
wheel, and the breaks occurring at the inter 
vening points. If now an operating-current 
be on the line, a break will happen between 
every two notches in the wheel H, as the cord 
turns the pulley and with it the notched wheel. 
Accordingly a make will occur at every notch. 
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Now, by means of a suitable electro-magnetic 
device at a subscriber's box, a registration of 
these makes and breaks will be obtained, and 
the position of the horizontal block in its path 
determined. The intermittence of the cur 
rent, however, in no way affects the movement 
of the block, which continues uninterruptedly, 
its coincidence with each line appearing in the 
registering-dial of the subscriber, the breaks 
in the current occurring at points when the 
armature-stud cannot engage with the notched 
wheel to stop it. A stoppage of the block can 
only be effected by breaking the current at the 
subscriber's box at a point in the registration 
where otherwise the current would becom plete-that is, at a point coinciding with the 
opposition of the armature-stud to a notch. 
If a break be made at such a point, the arma 
ture will be released, and the stud entering 
the notch immediately opposite will stop the 
wheel, and with it the cord, weight, and block. 
For the purpose of effecting this break at 
proper points, the hub K of the dial K" in the 
subscriber's box carries a hand or index, K, 
terminating in a pivoted switch, k, which 
is normally in the path of the Operating-cir 
cuit. Another hand or index, L, connected 
there with is arranged so that it can be turned 
to any point on the face of the numbered 
dial, whose numbers correspond with the num 
ber of subscribers to the exchange. Another 
hand, L, on the shaft of the escapement-wheel 
carries a stud or pin, k, Which is in the path 
of movement of the first-mentioned hand. An 
insulated contact-point, l, on the latter is the 
terminal of an operating-battery, and pink' 
is the terminal of the ground-line leading 
through the telephone or telephone cut-out to 
ground. - 

In the operating-line between the hand and 
the battery is a key, M, where with circuit may 
be closed and opened. Now, when a given 
line is to be obtained, the hand carrying the 
switch is moved around to the corresponding 
number and there allowed to l'emain. The 
key is now closed, and a current immediately 
thrown on the line. The armature at the 
switch - board magnet is attracted and the 
weight moves, drawing the cord and the hori 
Zontal block. As the nakes alnd breaks oc 
cur by the turning of the make-and-break 
wheel, the escapement is actuated, and the 
hand L turns correspondingly until it reaches 
the switch on the hand K, whereupon the 
switch is shifted and the battery cut off, the 
line being diverted to ground. Instantly the 
armature at the Switch-board is released and 
catches the wheel, thus arresting the move 
ment of the block opposite the line corre 
sponding with the number on the dial where 
the setting-hand has been put. If the line 
sought is not engaged, the vertical block there 
of, in short course of time-almost immedi 
ately-arrives opposite the stationary horizon 
tal block, and connection is established. If 
the sought line is engaged, the caller or seeker, 
failing to get a response to a signal, may turn 

the setting-hand on his box to zero, and al 
low his block to go home, or he may wait till 
such time as the stationary or engaged verti- 7o 
cal block is released and comes to him, which 
it will do eventually. 
The pulley over which runs the cord by 

which the horizontal block is drawn is con 
nected to the make-and-break wheel, and the 75 notched wheelby pawl-and-ratchetconnection, 
so that it turns when the block is being re 
stored to its home position without turning 
said notched nake-and-break wheels. A fan 
or flutter wheel, M', governs the speed of the 8o 
pulley and connections. 
The arrival of the block at the farther end 

of the switch-board is indicated at the sub 
scriber's box by the Zero-point, where the cir 
cuit is normally inactive; hence the return of 85 
the block to home is a purely mechanical op 
eration, brought about automatically, and, as 
a matter of course, by the sweep. 

After connection is established between two 
lines, signals are interchanged by means of go 
electro - magnetic or magneto - electric bells, 
the magnets thereof being in the circuit and 
located at the subscribers boxes. The sig 
naling-current should be of less strength than 
the operating-currents, so as not to affect the 95 
switch-board magnets; or, if the switch-board 
magnets be polarized, as they may be, the 
signaling-current should be of opposite polar 
ity, and the magnets adjusted to respond ac 
cordingly. 
The electric generator for signaling should 

be in the telephone ground-circuit if the dif. 
ferential currents are employed; but if cur 
rents of opposite polarities are to be used, the 
one generator for each line will answer by Ios 
suitable arrangement of box-switches. 
The proper contact of two lines can be ef. 

fected by various mechanical expedients, some 
of which I purpose making the subject of other 
applications, including other details of con- IIo 
struction not necessary to here particularize. 
The drawings illustrate one means of effect 
ing such connection, viz: The slide C is pro 
vided with a head-piece, b, carrying a spring 
or a suitable lever, l', which holds the con- I 15 tacting-stud C. Normally, circuit is made 
from line-bar B through this spring, and by 
way of a stop-pin, b, to “ground-bar B, the 
spring or lever b being attached to an insulat 
ing-base, as by making the head-piece b of I2O 
hard rubber. The vertical slide D carries a 
spring-lever, m, having a beveled head, m', 
which may be slightly notched in the middle 
of its beveled portion. The back portion of 
the lever embraces and slides on and in con- 125 
tact with the vertical bar B', which is in the 
direct path of the incoming line to which such 
bar belongs. The forward portion lies nor 

IOO 

mally against and rubs along the bar B, whence 
the circuit leads through the horizontal bars 13o 
of same line normally to ground. Now, when 
a given line has its horizontal block stopped 
in front of the vertical bars of another line, 
the contacting - stud C will intercept the lever 
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in and shift it slightly, so as to break its con 
nection with the ball B". The block or slide 
iD will then stop. At the same time the lever 
or spring b' will be sufficiently moved to break 
its circuit or contact with stud b”, thus cut 
ting off circuit to ground. Thus a circuit is 
established between the two lines. The sim 
plest method of providing such an engagement 
between the vertically-moving sweep and the 
blocks ) is close frictional contact, the two 
surfaces being cushioned with rubber n n, and 
the impact just strong enough to cause the 
blocks to move with the sweep when tunresisted 
by the devices on the horizontal block. 
To prevent the entrance of a calling line 

through the vertical block of another calling 
line whose horizontal block has left home, I 
purpose using an automatic switch, which will 
provide a temporary ground for the intruding 
line without affording a circuit to the line Such 
intruding line is seeking; but as this switch 
will form the subject of a separate application, 
I do not herein describe its construction or op 
eration. 
The heads an of the levers in should be covered 

on their reverse sides with Sonnellon-Conduct 
ing material, so that a horizontally-moving 
block will not obtain a circuit through Said 
levers if the conducting-stud c should come 
in contact there with while traveling to another 
line. 
What I claim as my invention is 
1. In a switching apparatus for connecting 

independent electric lines, the combination, 
with a series of terminal connecting devices 
moving independently in right lines, of mech 
anism for automatically effecting Said move 
ment, and electro-magnetic devices for con 
trolling the same. 

2. In a switching apparatus for connecting 
independent electric lines, the combination, 
with terminal connecting devices moving in 
right lines, of rigid conducting-supports upon 
which said devices travel, and mechanism fol' 
automatically effecting the movement of said 
devices and controlling the same. 

3. In a switching apparatus for connecting 
independent electric lines, the combination of 
two series of connecting terminals or termi 
mal devices moving in intersecting right lines, 
with mechanism fol' effecting the automatic 
movement of said devices and controlling the 
SalC. 

4. In a switching apparatus for connecting 
independent electric lines, the combination, 
with a series of terminal connecting devices 
moving in right lines, of a sweep constructed 
and adapted to move to and fl'o and to engage 
with and propel said connecting devices. 

5. The combination, in an automatic circuit 
changer or electric switch, of slides, blocks, or 
carriages carrying electric connecting devices, 
tracks, bars, or supports for the same to travel 
upon, mechanism for propelling said slides, 
blocks, or carriages, and electro-magnetic de 
vices for controlling the movement of the same. 
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6. In an automatic circuit-changer or elec 
tric switch, the combination of a rotary screw 
or worm with a sweep operated thereby, and 
designed and adapted to be moved by said 
screw, substantially as described. 

7. The combination of a screw or worm, a 
sweep geared thereto, and a sliding or moving 
switch-block, slide, or carrier operated upon 
by said sweep. 

S. The combination of a pair of geared 
screws or worms turning in opposite direc 
tions, a sweep propelled by said screws al 
ternately, and automatic devices for shifting 
the connection of said sweep from one screw 
or Worm to the other. 

9. A local-station apparatus for the control 
of automatic electric switches, comprising 
means for the transmission of an electric cul 
rent to the switch and means for registering 
intermissions in said current produced at or by 
the Switch. 

10. In a local-station apparatus for auto 
matic electric switches, the combination, with 
mechanism for registering intermissions in the 
current produced at or by the switch, of means 
for automatically diverting or opening the 
circuit when a given line is reached. 

11. An electric switching apparatus pro 
vided with intersecting switch-bars, movable 
connecting devices to establish connection be 
tween said bars, mechanism for causing said 
devices to travel to and stop at given or pre 
determined points, devices through which an 
electric current coming from a distant station 
is caused to control the movement of said 
mechanism and allow said connecting devices 
a continuous movement between any given 
points, and means whereby the movement of 
the connecting devices effects a registration 
thereof at a distance. 

12. The combination, in an electric switch, 
of a series of carriers moving in right lines, 
and another series of carriers moving also in 
right lines and intersecting the first-named 
lines, with mechanism for moving and stop 
ping said carriers and connecting the same 
with electric lines, whereby when one of said 
carriers engages with another an electric cir 
cuit is established between the lines to which 
said engaged carriers belong, substantially as 
described. V 

13. In an automatic electric switch, a travel 
ing connecting-block adapted to travel for 
ward and backward in the same plane, and 
provided with devices in circuit with a given 
line for obtaining contact with and circuit to 
another line. 

In testimony that I claim the foregoing as 
my own I have ?ereto affixed my signature in 
presence of two witnesses. 

IHOVIAS A. CONNOLLY. 

Witnesses: 
JOS. B. CONNOLLY, 
A. A. CONNOLLY. 
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