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Do all whom it may concern

Be it known that I, GRORGE LEE ANDERS,

of Boston, in the county of Suffollc and State.
of Massachusetts, have invented ecertain Im-

pbrovements in Telegraph-Switches, of which
the following is a specification. |
- The general object of this invention is to en-

~ able particular instruments for signaling or

10

'15-

20

25

communicating intelligence of a series of two

or more located on or connected with the same
circuit or line wire to be brought into action

by an operator at a distant point on the line.

These instruments can be located at the same

station or in branches radiating therefrom, or

they can be placed at or in branches connected
with the line-wire at different stations along
the line. In the former case one apparatus
can by its movement control the operation of

the instruments, and allow one or another to

be brought into action by the distant opera-
tor. In the latter an apparatus at each sta.-
tion is employed, which allows the signaling
or other instrument or instruments connected

therewith to be. operated after a predeter-

mined number of changes in the electrieal
condition of the circuit. By making this
number of changes different for each station
1t will be seen that the operator can call or

communicate with any station to the exclusion
20 _. |

of the others.
In connection with such an apparatus as in-

dicated, or'a series of them, in order that the

same may be set with. certainty at the required

- point or points, unison or adjusting mechan-

35
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ism is employed whereby the said apparatus

can be brought to a- definite starting-point.

The adjustment or setting at a normal point
1s most advantageously effected by operating
the apparatus by currents or electrical im.
pulses of one polarity and adjusting or setti ng
1t by the aid of a current or impulses of OpPPO-
site polarity. |

- As herein shown, the several signaling or

other instruments are brought into action by

switch mechanism for making and breaking

sultable contacts, 80 as to connectin with the

circuit through the controlling apparatus the

several instruments, as may be required, and

| of the main cireuit or
several stations.

movement, which at a predetermined point
allows the desired signaling or other instru-

‘ment to be operated.

The invention or portions thereof is partie-
tlarly useful in telephonic systems for calling
the operators to their instruments where there
are a number of stations located on one e¢ir-

cult, the same line being used for communi-
“cating intelligence, and also for operating the

controlling apparatus. The ordinary tele-

phone call-bells, which can be operated inde-

pendently of the controlling apparatus, may

be employed. They may be placed in shunts
in ground-wires at the

Another very important application of the
invention is to enable any one of a series of
branches to be connected or disconnected with.

a common line-wire at the will of a distant op-

erator. The controlling apparatus is located
in this common wire, and takes the place of
a branch office and ordinary switch operating
by hand. | |

It 1s one of the principal teatures of this in-
vention that intelligence is transmitted over
the same line-wire that ig traversed by the
currents or electrical impulses for operating
the controlling apparatus or switch mechan-
1sm. I

In order that the invention and the means
whereby it is or may be carried into, effect
may be fully understood, the same will now
be described in connection with the accompa-

‘nying drawings, which form a part of this

specification, and which represent an electro-
magnetic switch constructed in accordance

- with the said invention, and the application

of one and of a series of such switches to con-
trol theoperation of a number of instruments.

Figure 1 is a side view of a controlling ap-
paratus or switeh; Tig. 2, a front view of the
same; Fig. 3, a plan partly in sectlon, and

Fig. 4 a back view partly’in section, showing

the operating pawl and ratchet. Fig. 5 is a
similar view to Fig. 4, and shows another ar-
rangement of operating devices. Fig. 6 is 2}
diagram illustrating the application of con-

the controlling apparatus or switch represent- | froliing apparatus or switches to a line hav-
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- Aisa plate on which is rigidly fixed, but |
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~ eration of the electro-magnet as used in this.

.natlng from a central office.
Jar diagram, in which a number of stations

points.

" ratchet.

2

1ng "several statlons on the same cir cmt ema-
Fig. 7 is a simi-

are connected by branches with a common ap-
paratus or switch, and Figs. 8§ and 9 diagrams
111ustmt1ng S];Jecml adaptations.

- Similarletters of reference refertolike parts.

electrically insulated therefrom, a smtable

number of contact polnts or plates, B, ar-
The points B are

ranged in a circular séries.
preferably segments of any desired length cut
from a flat &nnul&r plate or ring attached to

" an insulating-plate, C, and said pomts are ar--

ranged around a shaft or arbor carr ying acon-
tact-arm, D, which, when rotated, makes and
breaks contact successively with the contact-
Thisarrangement may be regarded as
an ordinary telegraph-switch of small Propor-

tions; but the arm "D is operated electro-me-

chamcally from. any point in the telegraph-

line, as will be described. The arbor of the
contact-arm is provided with a ratchet-wheel,

I, which is located on the opposite side of the
plateA said arbor revolving {reely inasleeve,

J, rigidly fixed in the plate A. The ratchet-

Wheel has as many teeth as there are positions
of contact on the geries of contact-points. -~

In the drawings 1 show anelectrical switch |
having twenty positions; but the ring from:
| whlch the contact-points are cut 1s divided:
into four parts, three of which are insulated
each from the others, the remainder of the ring .
being undivided and for ming a single contact. i
The contact-arm D, its arbor, and ratchet-
wheel receive a step by-step movement from .
"an_electro-magnet acting on a lever carrying
a suitable pawl which engages the teeth of the ]
There are many means of accom- :

plishing the movement of this contact-arm.

I prefer to use, as the most simple and ef-
fective means, an electro-magnet having a du-
plex action, Whlch 1s shown and described.in
a patent ﬂranted to me dated Novembel 1,
1870, for plmtmg -telegraph.

L will now describe the arran gement zmd oPp-

~ particular device.

50

lateral polesT" T,
~and 18 attached to a lever N“' Whleh 18 pw- -

55

- 60

armatures, N P, arranged in a vertical posi-
tion, with its poles T downward, and having
The arm ature N is neutral

oted at I
On the upper side of the lever N’, and be-

tremities bemg between the lateral poles T of

_the electro-magnet, which gives thereto a lat-

eral movement in one direction or, the other,
according to the direction of the excltmg cur-
rent. The mechanism described rotates the
contact-arm step by step when the electro-mag-

~ neb is excited by a succession of electric cur-

rents of one polarity, as will be readily seen,

‘the armature-lever N 'vibrating Vertwall y with

|

| its nex?t descent.

306,457

the polarized armature which imparts motion
to the lever G, the latter rotating the ratchet
I through the pa,wl H. The object of this po-

larized armature is to give a duplex or pri- 70

mary and secondary action to the neutral ar-

' mature, for the purpose which I will now de-
seribe.

- In a switch or a series of switches a,dapted
to be operated from a-distant point it is nec-
essary that each switch should be moved to a
predetermined or normal pointin itsrotation,

and then automatically stopped in such man-

ner that a special and distinet operation will

be required to start it again, so that the oper-

ator will be able -to start the contact-arm of

the switeh from a normal point whenever it 18
desired to set the switch, thus enabling the

switch to be set with certainty and accuracy,

and rendering it possible to correct any switch

in the circuit “that becomes accidentally disar-

ranged. Thisautomaticstoppage of theswiteh

is preferably effected by the armature P in
connection with a downward projection; R, on
the lever G, and a tooth, «, longer than the
others on the ratchet 1, as I will now describe.

75

30

g0

The above- descrl_bed step-by-step rotation

of the contact-arm is effected by exciting the
electro-magnet with currents of such polarity

that the polarized armature will be removed
from under the projection R of lever G, as

shown in full lines in Fig. 4; hence the move-
ment given by the armature P to the lever G

will be less than if said armature were under

said projection, the movement being just suf-
ficient to give the pawl H a movement corre-
sponding to the length .of any tooth of the
ratchet, excepting the longer tooth «, -so that
the pawl will engage with each of the ratchet-

teeth in succession until 1t reaches the long
| tooth @, the length of which is such that the
| pawl in its next downward movement cannot
pass below the point.of the tooth.a, said move-

ment being limited by a stop, S, so that the

| pawl becomes inoperative and the contact-arm
| is stopped so long as the polarity of the excit-

| ing-currents through the magnet M remains
unchanged.  Now, by reversing the polarity

1 of said currents, thie armature P will be av-
M is an ordinary electro-magnet having two |

tracted to the other lateral pole of the magnet,
as shown in dotted lines 1n Figs. 3 and 4, and

thus caused to projécet under the shoulder R.
| of the lever G, as shown in dotted lines in

Fig. 4, so that the vertical movement of the

5 armature P will give a greater movement to

| thelever G and pawl H than before, this move-
tween the extremities thereof, 18 pwoted the

armature P, which is polamzed one of its ex--

ment being sufficient to give the ratchet T an

| additional impulse through the tooth preced-

95

I100

105

IIC

ITIEK

I2C

ing the long tooth «, thus bringing the point

of the tooth « within reach of the pawl H in

The switch is now released,
and can be operated as before by again re.

12!

versing the polarity of the current, the arma- '

ture P being thus drawn to its former posi--

tion,when 1t will not Co- operate with the pro:

Jectmn R.

A modlﬁcatlon of the switch st()ppmg and

I3
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- communicate with the same in aseries of such |

~trated In diagram shown in Tig. 6.
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- starting mechanism is shown in Fig. b, in | into direct communication with the central
. which the ratchet I is rotated by a pawl, H,

and bell-crank lever H', operated by vertical
vibrations of the polarized armature P when
the latter isin one position. The arbor of the
ratchet 1s provided with an arm, J, which
comes in contact once during each rotation
with a cateh or detent, J', located on a bell-
crank lever, J°. The catch or detent arrests
the rotation of the ratchet and switeh until
reversal of the polarity of the exciting-cur-
rents, which changes the position of the po-

larized armature and causes the latter to t1l6

the lever J* and thus release the arm J.

By the use of my improvement an operator

can still connect or disconnect any partic-
ular station or office in a telegraph-line and

stations, thereby avoiding the necessity of
‘“calling’’ each office on the line, as illus-
In this
figure are shown at the central office a battery
connected to line by areversing-key and a me-
chanical circuit-breakerprovided with a point-
er, 8o as to show the numberof changesin the
electrical condition of the circuit from the
normal or starting point, and at these stations
signal-controlling apparatus or switches. The
latter have only two contact-plates, B, which
for convenience may be called the ‘‘normal
contact’’ and the ‘‘signal-contact.”” At sta-

~tion 1 acall-bell and telephone are located in

5

& ground-wire connected with the smail or
signal contact. At station 2 a ecallisindicated
as located in a shunt of the main ecireuit con-
nected with the signal-contact of the switch
thereat. It willbe seen from an inspection of
the drawing that the signal-contact at station
2 18 one division farther from the normal
point. At station 3 the call-branch is. not
shown. It would be connected at one end
with the normal contact and at the other with
a signal-contact one step farther to the right
than that at station 2. The signal-contacts at

other stations, when such there are, would be

each one step farther than the preceding. The
position of the electro-magnet is shown at sta-
tion 1. At this and at second station the line
from the central office, or preceding station, or
““line In’’? is connected through the coils of
the magnet with the contact-arm D). Theline
to the next station is connected with the large
or normal contact-plate B. Afstation3 “‘line
out’’ 18 shown connected with the contact-arm
and ‘*line in’”’ with the normal contact. The
electro-magnet may be placed eitherin line in
or line out. -* B |

The operation of a line thus constructed will
be readily understood, Supposing all the ap-
paratus to be adjusted to the normal or start-
ing point, as shown in Figs. 1 to 5, a current

of the polarity required to shift the polarized

armature I> into the position shown in dotted
lines, Kigs. 4 and 5, is sent by means of the
reversing-key, and all the ratchet-disks and

~contact-arms D are advanced one step into the
position shown in Fig. 6, bringing station 1 |

office and cutting off all beyond. If station 3,
say, 18 to be called, then a current of opposite
polarity is sent over the line, which first op-

erates the apparatus at station 1, breaking the

ground and connecting the line from central

A

the contact-arms at the other stations.
breaking the circuit the armatures fall back,

~and on again completing it all the contaect-

arms are again advanced. The call at station
3 would now be in eirecuit. | -
The breaks and completion of the circuit
can be made by the mechanical cirenit-breaker
at the central office, and the pointer will auto-
matically indicate the station whose signal can

at the tiine be operated.
The call- bells usually used on telephone-

lines which are adapted to be rung by the
rapidly-alternating currents of a magneto-gen-
erator can be employed, and they will not dis-
tarb the signal-controlling apparatus.
signals being well known and forming in them-
selves no part of this invention, the word
“‘call,””or “‘call-bell and telephone,’’ is deemed
a sufficient indication. | |

As shownin Figs. 7 and 8, one apparatus or
switch located at any convenient point in an
electrical circuit is arranged to connect and
disconnect branch offices attached to it, there-
by saving a number of main wires from that
point to the point of operation. The contact-
plates B eorrespond withthe number of branch
offices. - - |

In Fig. 8 a common ground-wire united at
one end to the large normal contact-plate con-
nects the terminals of all the branch lines, and
can be used to call the central office by any of
the branch offices. |

In Fig. 9 is shown apparatus for connecting
in -the circuit at will either a telephone and
call or a printing apparatus located at the
same statlon. Line in is indicated by the

words “* for distant station,’’ line out by words
‘*to distant station.?’” '

An additional ground or branch wire (not
shown) would be connected with the normal
contact-plate, as represented in Figs. 7 or 8.

Having thus fully explained the invention
and the manner of carrying the same into effect,
what I claim is—- -

1. An electrical switch operated by one or
more magnets excited by currents of one po-
larity, and adjusted by mechanism operated
by currents of opposite polarity, said switch
having centacts for changing the connection
of the circuit through the coils of said mag-
llets. | | . ‘

2. An electric apparatus comprising an elec-
tro-magnet and mechanism controlled by said
magnet for bringing into action one or another
of a number of instruments, in combination
with unison mechanism controlled by the same
magnet for adjusting or setting the apparatus
at a definite or normal starting-point, substan-
tially as described.

0. T'he combination, with a telephone or

3

office with the line beyond, and then advances
On
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~ telegraph line,and a series of shunts or ground-

IO

wires normally disconnected from the cireuit,-
and located one or more at each station on the

line, of a series of electro-magnetic switches
having their electro-magnets in the telegraph

or telephone line afor esmd, and constructed,
substantially as described, soas to connect the

shunts or ground- eres with the line- -wire, as
set forth.

4., The eombmatmn with a telephone or
telegraphline, of one or more electric switches

- operated step by step to alter the electrical

connections of the line, and unison or adjust-

Ing mechanism for settmﬂ the said switches at
a definite starting-point, subf-‘.t‘mtmlly as de-

~scribed.

20

5. In a telegraph or telephoneline, a series

of electro-magnetic switches operated from a |

given point to connect in with the circuit
through the switch-magnets a ground-wire or
shunt at any station by a determined number

of electrical changes or impulses different for

each switch, in. combination with unison de-
vices, substantially as described. -
- 6. The combination, with a neutral and po-

[ larized armature, ratchet-disk turning in a

fixed plane and pawl, of one or more levers
having their axesof oscillation parallel to -the
axis of said disk, and operated by said arma-
tures for controllmg the position of said disk.

7. A switeh composed of a rotary contact-
arm connected in a telegraphic circuit, and a
series of contacts arranged in the path of the
arm, and connected with separate- telegraph-
wires, combined with automatic means forstop-
ping the arm when it reaches a predetermined
normal point, and electro mechanical mech-
anism operated, first, by currents of one po-
larity to rotate the arm until it is automati-
cally stopped ; and, second, by a current or .
currents of an epposlte polarlty to start the
arm from its normal point.

In testimony whereof I'have signed my name

to this specification,in the presence-of twosub-

seribing witnesses, this 23d day of October, -
1878. - _ |
GEORGE LEE ANDERS.
Witnesses: L |
C. F. BrRowN,
GEO. W. PIERCE.
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