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UNITED STATES

PATENT OFFICE.

MINOR M. DAVIS,

OF BROOKLYN, NEW YORK.

SWITCH APPARATUS..

SPECIFICATION forming part of Letters Patent No. 426,583, dated April 29, 1890.
Application filed June 11, 1889, ~Serial No, 813,827, (No model.)

To all whom it may concermn:

Be it known that I, MINOR M. DAVIS, a citi-

zen of the United States, and a resident of
Brooklyn, in the county of Kings and State
of New York, have invented certain new and
useful Switch Apparatus, &e., of which the
following is a specification.

My invention relates to apparatus designed,

_primarily, for use at a main telegraph-office
o

in whieh local eircuit and branch lines are
supplied from dynamo-machines. .

In the use of the apparatus at a telegraph-
office it frequently becomes necessary to con-
nect various local circuits, as in the case of
duplex or quadruplex locals, in order that a
message may be repeated from one line to
another, or to connect a branch or office line
to a local circuit in such way that the leg
or loop leading to the branch office shall be-
come in effect an extension of the sending or
receiving local of a duplex or quadruplex set.
In the absence of any special provision these
various changes would obviously be accom-
panied by changes in the resistance in cir-
cuit with the dynamo, and consequently dam-

- aging or troublesome changeés in the flow of

current in the circuit for which it is neces-
sary to make some compensation or- adjust-
ment. Thus, for instance, the introduection
of a branch-office loop or wire would increase
the total resistance and perhaps cut down

the current below the working margin; or if

the current flows in proper amount when the
branch wire is in circuit with the local send-

ing or receiving circuit the withdrawal of the
branch wire wonld so reduce the resistance

that the current would increase sufficiently
to heat the local-circuit instrument. To over-
come this difficulty, compensating or equal-
izing resistances may be introduced or with-
drawn under the various conditions, so that
the current shall not differ greatly.

To interpose or withdraw such resistances
automatically is the object of my invention;
to which end my invention consists in the

combination, with the spring-jacks through

which the local cirveuits are formed, of suit-
able equalizing-resistances permanently con-
nected to the normal spring-jack circuits or
to the spring-jack jaws and automatically

shunted or cut out of or into circuit’ by the

spring-jack wedge when the latter is inserted
into or withdrawn from the spring-jack.

My invention consists further in a certain

novel form of spring-jack involving the use
of a double contact-jaw, or jaw made in two
pieces insulated from one another, but adapt-
ed to be connected by the live or conducting
side of a wedge when the latter is inserted
into the spring-jack.
. My invention consists, also, in certain im-
proved combinations of switches and spring-
jacks, whereby the various connections may
be made, and whereby, among other things, a
branch wire or loop may be connected into a
local formed of two locals connected for re-
peating, and the equalizing-resistances may
at the same time be properly manipulated to
keep the strength of the current uniform.

In the accompanying drawings, Figure 1is
a general diagram of apparatus and ecircuits
embodying my invention. TFigs.2,3,4, 5 and
6 are diagrams illustrating various conditions
of the same in use.

C indicates the movable jaws of a number
of spring-jacks, and ¢ b two opposite contact
jaws or plates of each jack, which plates are
separated or insulated from one another, as
shown, but are connected to the terminals of
an artificial resistance R, preferably adjust-
able,and forming the equalizing or compensat-
ing resistance.
bears on plate ¢. The supplemental plate b
is adapted to be engaged by the sprmO-Jack
wedge when 1nse1ted with the jack and‘to

The movable jaw Cnormally .
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malse contact with a eonducting side thereof ™

when the conducting side is of sufﬁ(nent
length.

D is a dynamo-machine or other source of
electrical energy, as shown through various
resistances R? R?, &e., with the various loeal
circuits to be opelated Such resistances are
employed for the purpose of cutting down the
dynamo current to prevent injury to the ap-
paratus under abnormal conditions. or to ad-
just the current to locals of different resist-
ance. The various local circuits are com-
pleted through the resistances R and the
spring-jack jaws C to earth orreturn-cireuit.

A B indicate, respectively, the Iocal-circuit
apparatus of two sefs of duplex or quadru-
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plex apparatus, In the case of a quadruplex



15

20

25 8

30

35

40

45

2

telegraph they may be either the No. 1 side or
the No. 2 side.” The transmitter indicated is,
however, the transmitter for the No. 2 side
working by changes of tension. Main lines
and other parts are omitted for the sake of
simplicity.

In the set A the sounder in the receiving-

local is indicated at S and the relay through
whose contacts the local is formed by the let-
ter P. The transmitting-local of this set in-
cludes the usual Morse key K and the magnet
T, which works the transmitter-lever.
lar instruments in the two locals of the set B
are indicated by the same letters.

In connection with the set B, which may of
course be connected to any main line by the
usual switch-board, are shown supplemental
spring-jacks C* C?, similar to those already
described. By means of suitableswitches H
in the locals the local may be disconnected

from the dynamo and conneeted to the sup--

plemental jack,its circuit then being through
such Jack, resistance, and ground When no
wedge is in place. By means of a suitable

Wltch in the local circuit, which switch may
be the leverof H, working in connection with
a stud in the smteh-bomd connected to earth
at m, each local of set B.may be connected
dlrectly to earth.

K’K?indicate a pair of spring-jack wedges
connected by a suitable flexible cord, and
each having a live or conduecting side a;nd a
dead or msulated gide. The lwe side of K/
is short and adapted to bear on plate ¢ of the
-%prm@—;ack, being out of contact with b when
it is inserted. The live side of K®is longer
and adapted to bear on both a and b, so as S to
connect them dir ectly and shunt reswtance R.

L 17 1is another pair of wedges connected
electrically by a flexible cord and each like
wedge K2

M is a wedge like K? connected to a branech
wire or leg 11 leadmfr to the receiving side
of a blaneh ofﬁ(*e E, at which it is desned to
receive a message 1eee1ved at the main office
on one of the sets of duplex or _quadruplex

* telegraph apparatus, while M? is a similar
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wedwe connected to the wire 10, leading to
‘the sendlncr side of the branch ofﬁce

Misa Wedoe having both sides formed of
conducting materlal for use with a loop or
metallic’ cucmt 12, formed through the send-
ingorreceiving apparatus ofa bremeh office T.

It will be understood that the resistance R
should be approxlmately equal to the resist-

ance of the branch or local which is to be -

placed in eircuit with the local to which said
resistance R is normally connected. Adjust-
nients of such 1es1stanee may be made by the
ordinary means; or minor adjustments of re-

sistance may be made, when necessary, by re- -

sistance-plugs such as indicated at M% and
consisting of a coil of fine wire on a handle
termm‘ntmtr in two plates insulated from one
another’ llke M?, and adapted to be ingerted

into a sprmO*—Jack in contact with a conducb— ,

Simi- |-
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ing side of a wedge already 1nserted or sepa-

mtely

Fig. 2 shows the condition When the send-
ing side of the branch office is in circuit with
the sending-loeal of a duplex or quadruplex
set. The resistance R, approximately equal
to the resistance in the sending side of the
branch-office leg, is shunted, and the current
is the same as when the local circuit is com-
pleted at the main office through the spring-
jack.

Fig. 3 shows the receiving sideof the branch

office similarly connected to and forming an

extension of the receiving-local for a du-
plex or quadruplex set. It is obvious that a
loop could be connected to the loeal by a
wedge M3, and that the equalizing-resistance
R would be shunted in the same way and be
automatically restored to the local circuit on
withdrawal of the wedge. The only differ-
ence in the circuits would be that the circuit,
instead of going to ground at the branch

office, would return by one side of the loop’

and go to ground thlough the jaw C of the
spt‘mO’-Ja,ek

Fig. 4 shows the two sets connected by
Wedoes K’ K* for repeating from one set to
the othel The locals of one set, as B, are
disconnected from the dynamo by the smtches
between the local- circuit apparatus and dy-
namo, and the side so disconnected is con-
nected directly to earth or return-wire. The

connected locals are fed through the dynamo-

connections of the other set. On tracing the
cirenits shown it will be found that the receiv-
ing-local of set A finds circuit through its re-
s1st4nee R, which is not cut out by K’ through
the send1n0—loeal of set B, and by sw1teh H
directly to “earth or return -wire and back to
the dynamo. The resistance R at set B iscut
out by wedge K% 1In a similar way the cir-
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cuit of the sendmfr-local of set A finds circnit -

through the receiving-local of set B and to
wround through the 0'101111(11110" or dlseonnect-
ing swiich of eaeh recelvmg—local

On disconnecting the sets the switches of
set B are turned to connect the locals directly
to the dynamo. In each case it will be seen
that one of the equalizing-resistances only is
retained in circuit, the other being removed,
so as to leave the 1emsta,nce of the conneeted
locals substantially the same as each of them’
when disconnected from one another. There
is of course the added resistance of. the in-
struments themselves and connecting-wire on
one local; but the artificial 1631stances R are
made 1artre as compared with these. The
dlffelenee of total resistance need riot be suf-
ficiently large to produce any harmful effect.

The 1ocals might be connected by the wedges
L 12 as shown in Fig. 5, and these are pref-
e1ab1y employed when it is desired to leave
the sets in condition forconnection of a branch
wire to the connected locals, so as to form an
ex%nsuéu of the 1oca1 after the manner shown
in Fig.
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In Fig. 5 the local of one set, as B, is con-

" nected fo the supplemental spring-jack, and
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through the- resistance  connected to the
ground by means of the shifting switch H in
the local circuit to the dynamo. The send-

ing and receiving local of one set may be both

connected to the locals (receiving or'sending)
of the other in the same way. As both wedges
L 1?here act to cut out equalizing-resistances,
and as spring-jack C? retains its resistance R
in circuit, the practical result is the same as
in the case of Fig. 4, but with the addition
that, as shown in Fig. 6, the branch circuit
may be made an extension of each connected
pair of locals by simply inserting a wedge M
or M?into C* so as to cut out resistance R
connected therewith in the same manner as
was done with the resistance of C-in the case
of Figs. 2 and 3.

The purpose of conneeting in the manner
shown in TFig, 6 is to permit the branch office
to also receive the message received in the
set B and repeated by set A. .

While I have described my invention as
applied to telegraph apparatus, I do not limit
myself in this respect,since it is obvious that
the same combinations of circuits and devices
might be used in connection with other ap-
paratus.

What I claim as my invention is—

1. In an electrical switch apparatus, the
combination, with a spring-jack having one
of its contact-jaws subdivided, and a branch
or cireuit connecting the divisions of the con-
tact, of a wedge having a live side adapted
to bear on both subdivisions simultaneously,
and an appendant cirvcuit, substantially as
shown, for the purpose of replacing the former
circuit with the latter.

2. The ecombination, in a spring-jack, of a
conftact ¢, a jaw normally bearing on the same,
a second contact b, connected with the first
through a separate conductor, and a spring-
jack wedge, as and for the purpose described.

3. The combination, with telegraph local
and branch circuits supplied from dynamos,
of spring-jacks in the several cireuits, equal-
izing - resistances in the permanent spring-
jack connections, and spring-jack wedges for
shunting or entting out said resistances.

4., The combination, with telegraph local
and branch circuits, of spring-jacks in said
eircuits, equalizing-resistances in the circuits

leading to the spring-jack jaws, and spring-
jack wedges controlling said resistances.

5. The combination, with thelocals, spring-
jacks, and connecting-wedges, of a supple-
mental spring-jack and a switch in one local
for disconnecting such local from its souree
of supply and connectingto the supplemental
spring-jack.

6, The combination, with the local circuit
normally completed to ground or return
through a spring-jack, of a circuit-breaking
switch in the connection to the dynamo, a
ground-cireunit, and a switch-contact whereby
said ground may be substituted for the con-
nection to the dynamo.

7. The combination, with the local circuits
normally completed throughspring-jacks and
equalizing or substitute resistances, of a sup-
plemental spring-jack, an equalizing-resist-
ance normally in the eircuit thereof, and a
spring-jack wedgetherefor having connection
to a branch or loop wire, as and for the pur-
pose described.

8. In a telegraph-station apparatus, the
combination, with duplex or quadruplex send-
ing and receiving locals, of spring-jacks
through which said locals are normally com-
pleted, and equalizing-resistances placed in
the normal spring-jack circuits and controlled
by the spring-jack wedges, for the purpose
described.

9. In an electrical switching apparatus, the
combination, witl the spring-jack and con-
necting-wedges, of the supplemental contact
b, connected to the main contact through a
resistance, as and for the purpose deseribed.

10. In an electrical switching apparatus,
the combination, with a series of cireuits, each
completed through the jaws of a spring-jack,
of equalizing-resistances placed in the con-
nections between the divisions of the subdi-
vided jaw of said spring-jack in each circuit,
and connecting-wedges arranged to automati-
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cally cut out said resistances on the insertion .

of the wedges, as and for the purpose de-
seribed. i
Signed at New York, in the countyof New
York and State of New York, this 6th day of
June, A. D. 1889. :
MINOR M. DAVIS.
Witnesses:
‘WM. H. CAPEL,
THOS. ¥. CONREY.
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