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To all whom. it may concern : :

Be it known that we, CLarexce E. Beacy
and Herman W. Doucnry, citizens of the
United States, residing at Binghamton, in
the county of Broome and State of New
York, have invented certain new and useful
Improvements in Controlling Systems for
Signaling-Circuits,. of which -the following
is a specification. '

- Our invention relates to the systems of

controlling switches frequently employed at
the central offices of signaling systems,—
such as fire-alarm and police-telegraph sys-

tems,—whereby the connections between the..

various signaling circuits and._the signaling
‘instruments provided therefor in the central
office are controlled, and certain or all of
the signaling circuits are permitted to be
connected in one series, or in one or mor%
groups without thereby interrupting any o
said circuits.

The objects of our invention are: First,

to simplify both the construction and opera-’

tion of such controlling systems; second, to
provide means whereby a defective circuit
can be disconnected from its signaling in-
strument, and- at the same time be so iso-
lated from the other cireuits that no move-

ment of the controlling switches provided |

for the other circuits can cause any electrical
connection to be established between any of

them and such defective circuit; third, to |

substitute, when needed, a resistance for the
magnet of the signaling instrument when a
magnet thereof is cut out of the signaling
circuit, so as to avoid changes in the strength
of the current flowing in the signaling cir-
cuits in order that, in the systems to which

the invention particularly relates, the proper .|

operation of the non-interfering signalin
instruments which require a line current o

constant value, may be secured, and the re- |

sistance of such circuits, due mainly to the
presence of the said. magnets may be main-

In constructing our invention we provide

& gang switch for each signaling circuit]
comprising the necessary switch arms, their
' line A—A of Fig. 2 with the bolt in posi- -
“tion to engajge the yoke of the gang switch;
parts -

various contacts, and such wiring as Wwill
enable the intended results to be accom-
plished.

" Where the conditions of service make the

use of such parts desirable, we also proyide

avesistance which is automatically inclded

in:the circuit whenever the gang switch has

been moved to a position where the magnet
of the signaling instrument is not included
in ifs signaling circuit, a bar provided with
latches whereby any or all of the various
gang switches may be engaged and simulta-
neously operated, and suitable means for au-
tomatically locking the bar when it is moved
to its normal position and permitting said
bar to be released for movement_te one of
its abnormal positions without leaving it
free to be moved to its other abnormal posi-
tion. .

In order that our invention may be better

-understood, we show, in the drawings ac-

companying and forming part of this speci-
fication, some of the forms of our contrel-
ling system which are suited to be -applied
to a municipal fire-alarm system using an
automatic repeater as the signaling instru-

| ment the connection with which is to be con-

trolled, but it is evident that our invention
is equally well adapted for use for control-
ling the connection between signaling cjr-
cuits and their relays, registers, transmittérs
or other instruments controlling or con-
trolled by such circuits, and that our inven-
tion is as well adapted for use with other
classes of stgnaling circuits as with munici-
pal fire-alarm systems. We, therefore, do
not.desire-to limit- ourselves to the form or
arrangement of parts shown in the drawings
and hereinafter described to facilitate the
clear understanding of our invention, as va-
rious changes in form and arrangement, and
the insertion or omission of various parts
may be made without departing from the
spirit of our invention, as defined by the ap-
pended claims. . .

In the: drawings forming part of this
specification like numerals of reference de-
note the same parts throughout. | \

Figure 1 represents a diagrammatic view
of a signaling system controlled in accord-
ance with our invention; Fig. 2 is a front
elevation of a switchboard equipped with the
controlling switches shown in Fig. 1; Fig. 8
represents an enlarged section of a portion
of Fig. 2; Fig. 4 represents a section on the

Fig. 5 represents a section of the
shown in Fig. 4 with the bolt withdrawng;
Fig. 6 represents a diagramimatic view of a.
modification of the signaling system shown'
it Fig. 1§ and Flig. 7 keprésents 4 diagram-
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matic view of another ‘modification of the
signaling system shown in Fig. 1. '
Referring to Fig. 1-—1, 1, 1, represent the
line wires of circuits I, 11, and 1I1, 2, 2, 2,
represent the batteries for said circuits, and
3, 3, 3, represent signal transmitting or sig-
nal boxes included in said circuits which,
as will be understood from the following de-
scription, may be of a non-interfering type
requiring for their proper operation a sub-
stantially - uniform line current strength.
One or more gongs or other signal-receiving
instruments may be provided in said sys-
tem, as 4 shown included in circuit I11.
The gang $witches 5, 6, and 7, provided
for circuits I, I1, and III each comprise the
switch arms 8, 9, and 10, which are mounted
on the pivots 11, 12, and 13, respectively,
and the contact points 14, 13, 16, 17, 18, 19,
20, 21, and 22, which are so spaced and cen-
structed that when one of the switch arms 8,
9, or 10 is moved from one of said contact
points with “which it engages to another,

such arm will not cease to be in contact with |

one of such contact points until it is in con-
tact with the other. The yokes 23 are pro-
vided and connected to the free ends of the

‘said switch arms, and the knobs 25 (Fig. 2),

are provided for limiting the travel of said

-switches.

The circuit controllers 26, magnets 27,
cylinder 28, and brushes 29 form part of the
structure of an automatic repester, based
upon that disclosed in the Letters Patent to
Francis A. Skelton, No. 569,250, dated De-
cember 28, 1897, which repeater forms no
part of our present invention, and being
well understood by those skilled in this art,
we will not here describe it.

The left-hand terminals 30 and the right

hand terminals 31 are the terminals of the
mechanism representing circuits I, II and
IIT on the repegter and may be connected
to such mechanism in any ordinary man-
ner. The parts 26, 27, 28 and 29 of this
automatic ‘repeater are, for clearness sake,
shown separately for each switch, though
in practice only oné repeater or equivalent
mechanism is used. - '
_ One of the line wires1 of each of the cir-
cuits is connected with a corresponding ter-
minal 31 of the nutomatic repeater, and the
other line wire 1 of each of the circuits is
connected with corresponding pivot 12.

The contact points 14, 19 and 21 of each
of the gang switches 5 and 6 are connected
together by the wires 32 and 33, and said
contacts are connected by the wire 84 with
the pivot 11 of the next gang switch to the
right. .

The contact points 14, 19 and 21 of gang
switch 7 are likewise connected with each
other by wires 32 gnd 33, but inasmuch as
there is no gang switch to the right of gang

1,080,246

switch 7 in the system shown in Fig. 1, these

contact points are connected by the wire 35
with the pivot 11 of the gang switch 5,
lccated at-the extreme left of the series.
The -contact points 16 and 17, of each of
the gang switches 5, 6 and 7, are connected
together by the wires 36, and with the cor-
responding -terminals 31 ‘of the repeater by
the wires 37, and the wires 38 connect the
contact points 15 of each of the gang
switches 3, 6 and 7, with the corresponding

terminals 30 provided. on- the automatic-

repeater. .

The contact points 18 and 20 of each of
the gang switehes 5, 6 and 7 are connected
by wires 40, and the contact points 20 and
92 of said switches are connected by the
wires 41. : :

The pivot 13 of the gang switch 5 is con-
nected by wire 39 with the contact point 22,
forming part of the gang switch 6, and ‘the
pivot. 13 of the gang switch 6 is likewise
connected by wire 39 fo the contact point 22,
forming part of the gang switch 73 but the
pivet 13 of the gang switch 7,—same being
the extreme right-hand gang switch,—Is
connected by the wire 42 with the contact
point 22 forming part of the gang switch
5—the extreme left-hand circuit.

To apply our invention: to a signaling
system comprising a different number of
circuits from that shown in Fig. 1,—gang
switches similar to those shown in Fig. 1
should be provided for each of the circuits,
said switches to be connected in a’series ac-
cording to the
the first and last switches of such series con-
nected in the same manner that equivalent
parts of the gang switches 5 and 7 are
shown to' be ‘connected in. Fig. 1;7and the
connection between switches which are ad-

schemé shown in Fig. 1, with
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jacent in.such series shotlld be the saine as -

that showh in Fig. 1 for. the connection’ be-

tween equivalent parts of the gang switches .

5and 6or6and 7. .

In signaling systems employing a trans-
mitting or repeating signalin
as, for instance, that shown 1n Fig. 1, it

is usual to provide switches whereby all
simultaneously connected -
to or disconnected from such instrument,.

the circuits can be

and when so disconnected, be either in series
with each other, or by use of a separate set
of switches be left in parallel with and dis-
connected from each other, and to provide
independent switches whereby any circuit

can be disconnected from such instrument,

while leaving the others connected thereto.
By the use of the system of wiring, shown
in Fig. 1, in connection with the mechanism
shown in Fig. 2, all of these results are ac-

complished . with the use of the one set of

gani switches.
T

e yokes 23 are provided with notches.

instrument,
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43 (see Figs. 2, 4 and 5) adapted to be en-

_ gaged by the bolts 44, mounted in the sleeves

10

15

20

45 carried by the bar 46.

{The bar 46 is provided with slets 47,
which slots are of such width as to per-
mit the body of the screw 48 to pass through
ireely, and of such length as te permit the
bar 46 to have the necessary longitudinal
travel.

The posts 49 (see FFig. 3) are mounted in
suitable relation to the yokes 23, so that
when the bar 46 is attached to said posts by
nmeans of thé screws 48 the travel of the
bolts 44 will be coincident with the travel
of the notches 43.

The arm 50 is pivoted at 51 and is pro-
vided at its free end with the handle 52 and
is connected to the bar 46 by the bolt 53.

The sleeves 43 are prcvided with a recess
centaining the spring 45, one end of which

- spring rests against the shoulder 45" of the

30

35

40

50

55

60

sleeve 45, and the other end of said spring
55 presses against the shoulder 44 formed
on the bolts 44 (see Figs. 4 and 5) thus
tending to move said bolts into a position
where they will engage the notches 43.

A slot 54 is provided in one wall of the
sleeves 45, and the pins 56 carried by the
bolts 44 are arranged to move in the slot
54, thus providing a limit for the travel of
said bolts 44 in the direction of the yokes
23. Said slots 54 are of such length that,
when the bolts 44 are fully withdrawn from
the path of the notches 43, the pins 56 may
be fully withdrawn from the slots 54, and
thereupon the bolts 44 may be held out of
engagement with the notches 43 by turning
said bolts 44 so as to bring the pins 56
out of line with the slots 54 (see Fig. 5);
the knobs 57 being provided for the purpose
of operating the bolts 44.

The spring catches 58 and 58" (see Figs.
2 and 3) are provided at their free ends
with the operating knobs 59 and 59" re-
spectively; the spring catch 58 being mount-
ed upon the bar 46 in such relation to the
head of one of the screws 48 as to tend to
engage therewith whenever it is attempted
to move the bar 46 from its normal posttion
(where the engagement of the bolts 44 with
the notches 43 would cause the yokes 23 to
hcld the respective switch arms in engage-
ment with their contact points 15, 18 and
21), to the position where the engagement of
said bolts 44 and notches 43 would cause
said switch arms to be brought into contact
with their corresponding contact points 14,
17, and 20; and the spring catch 58’ is so

mounted upon the bar 46 as to tend to en-

gage with the head of one of the screws
48 whenever it is attempted to move said bar
46 from its normal position, hereinbefore
described, to the position where, by means
of the engagement of the bolts 44 with the

|

8

notches 43, the various switch arms would
be moved so as to cease to rest upon their
contact points 13, 18 and 21, and instead,
rest upon their contact points 16, 19 and 22.

The spring catches 58 and 58" are of such
form and material that they are sufficiently

- flexible to permit their free ends being

sprung away from the bar 46 by their knobs
39 and 594 so that the heads of the screws
48 will not obstruct the movement of said
catches, and they will thus permit the bar
46 to move longmendinally.

In many signaling systems employing an
automatic vepeater sumilar to that repre-
sented in Fig. 1, the resistance of the balance
of the circuits is so low with relation to the
resistance of the repeater magnets, that
when sufficient battery power is applied to
maintain the proper flow of current when
such repeater magnels ave included in said
eircyits, an excessive current will flow in
such crrenits if their repeater magnets are

cnt out. and us the sction of cutting out said

magnets is usually simultanecus with rela-
tion to a number of cireuits, it is desirable
to provide u resistance which will be auto-
matically substiroted for that of such re-
peater magnets in each of said circuits,

- whenever said magnets have been cut out of

their circuits, and for this purpose we pro-
vide the resistances 60 (see Fig. 6), said re-
sistances being included in the respective
wires 37.

When all the parts are in their. normal
positions. the bar 46 is lacked by the engage-
ment of the free ends of the spring catches
58 and 58" with their respective screws 48,
the bolts 44 are projecting into the notches
43, and the gang switches 3, 6 and 7 are
thereby positively held in the position wnere
their respective arms are resting upon the
contact pownts 15, 18 and 21, (see switch 7,
Figs. 1 and 2). The eourse of the current in
the various circuits would then be as fol-
lows: in circiit 1, from battery 2 through
wire 1 to pivot 12 of switeh 5, through arm
9 to contact point 18 of satd switch 5, thence
through wires 40, 41 and 42 to pivot 18 of
switch 7, through 10 to contact point 21 of
said switch 7. thenece through wire 35 to
pivet 11 of switeh 5, through arm 3 to con-
tact point 15 of <aid switch 5, thence through
wire 38 to terminal 30, through mechanism
of the automatic vepeater representing cir-
cuit I to terminal 31, thence through wire
1 and signal hexes 3. 3, 3, of circuit I to the
other side of the battery 2 of «aid cireuit I
in circuit 11, from battery 2 through wire 1
to pivot 12 of switeh 6. through arm 9 to
contact. point 18 of said switch 6, thence
through wires 40, 41 and 39 to pivet 13 of
switeh 5, throngh arm 10 to contact point 21
of said switeh 5, thence through wire 34 to

pivot 11 of switch 6, through arm 8 to con-
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tact point 15 of said switch 6, thence thronel, | other, ‘71'}'4 cane be done by disen; gnging the
wire 48 to terminal 30, ih'mwh mechanism | spring cateh 58, by mieans of the knob 59,
‘d e repeater represenling cirvenit Tsmu the hiead of the serew 48 1with which i
umal 30, thenee througeh w auc | nommnally engages, and then moving the v
-oxrs 2,3, 4 of (‘Hvswr 1 to ?he :;i'lm B0 to the left. Ly ponns of the ol
Fidde of the lui*mv 9 wi a 2'“‘111 H and thus moving the bar 46 and (1o -
cirentt LTL, from bat ] :5.. 8, and 7 untid their amne 2 have :
to pivot 12 of switch 7, m“m “anm 9t | moved o the Jeft wntil they ave bro rghit
contaet point 18 of satd switch 7, . awunst their stop-ping 25, (see switeh, 6 in
through wires 40, 41, and 39 to pivet T and 2). The course of the current
switch 6, through arm 10 to contac Lo uwg:‘ix each of the civenin: wonld thes ib
of said switeh €, thence threugh wive ! battery 2, throngh wire 1 to p;m' i

"

pivot 11 of switeh 7 {, through ariu § to con- the gang switeh mpusm ting such circuit,
tact point 15 of said switeh 7, thenee ti bof thraugh avm 9 (u contaci point 17, thence
wire 88 to termina! 30, through mechapism Cthrough wire 07 {and tirough resistaree 60
of auiomatic repeater representing ('iu‘uit if thp gystem s (n‘zmw 4 as shown o G
ITI to terminal ‘h thence ¢ brnwri ’W“ 1016 terminal 21, thenee through wire 1,
gong 4, and sigus ' b (,um, In (:xsr- of cirenit

it i w:airv—',.
cuits from the
connect sald cireuits
form oune series cive i,
disengaging the spring «
of the kneb 59 from {he

th

wi
1 under-

wi'e Wo

48 with which it normailv {*ngages {hose : art, this can Le
moving the arm 50 to the right, 1 and eonvenientiy \;ziz‘it"bﬁ disenguy

of the handie 52, and thus COVIDG § ;nﬂ the "tIIIIQ‘ cateh 55, b moans of the
and the switches 5, 6 and ¥, which knob 39, {rom the head of the worew 48 with
nected fo said bar 46 by means of fhe bn?t which it n«‘-rmaliy engages. and tien mov ing
44 aniil the respective arms 16 of sud | the arm 59 to the left, by means of the
switches 5, 6, and 7 have been mmoved to the | handle 32, until the switeh arms 8 of the
right until they are br ought agam"‘ their | gang switches 5, 6, and 7 have been moved
stop-pins 25 {see switeh 5 iu Figs. 1 and | (o the lefi until they are bronght agam%t
2). The course of the current through this | their stop-pins 25 , then withdraw the bolt
system ‘w,uid then be through wire [ from | 44 of such circuit or cirenits as it is desired
battery 2 of cireuit 1, to pl\(‘f 12 of switch 5, | to leave disconnected and turn sach bolts 44
th“ough arm 9 to contact p(unt 19 of said | w0 that their pins 56 will not be in line with
switch 3, thence through wires 83 and 34 to | the slots 54, and the bar 46 may then be
pivot 11 of switch 6, ﬂ:jmml arm § to con- | returned to its nm'nml nosition, and thereby
tact point ‘m waid switeh 6, thene ¢ theat teh | reten adl switehes to iheir normal posi
wires 3¢ ond e hoawny Ccdine ]
if the sysfom o

h} to terminal

310' wl box

ll t g Lll o
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battery 2 through wire 1 of circuit I to pivot
12 of gang switch 5, through arm 9 to con-
tact point 19 of said switel &, thenee through
wires 33 and 34 to pivot 11 of gung switch 6,
through arm 8 to euninct point 11 of said
switch 6, thence through wires 32, 33 and 34
to pivot 11 of gang switch 7, through arm 8
to contact peint 15 of said switch 7, thence
through wire 38 to terndnal 30 of the auto-
matic repeater, through the repeater mecha-
nism representing circuit I1I to terminal 31,
thence through wire 1, gong 4, and signal
boxes 3, 8, 3 to battery 2 of cirenit I,
thence through wire 1 to pivot 12 of gang
switch 7, through arm 9 to contact point 18
of said switch 7, thence through wires 40, 41
and 39 to pivot 18 of gang switch 6, through
arm 10 to contact peint 20 of said switch 6,
thence through wires 41 and 39 to pivot 13
of gang switch 5, throngh arm 10 to contact
point 22 of said switch 5, thence through
wire 42 to pivot 13 of gang switch 7, through
arm 10 to contact point 21 of said switch 7,
thence through wire 33 to pivet 11 of gang
switch 5, through arm 8 to contact. point 16
of said switch 5, thence through wires 36
and 37 (and through resistance 60 if the
system is arranged as shown in Iig. 6) to
terminal 31, thence throngh wive 1, signal
boxes 3, 8, 3 back 1o hattery 2 of eircuit L.
In circuit IT, from baticry 2 through wire 1
to pivot 12 of gang switch €. through arm 9
to contact point 17, thence through wire 37
(and through vesistaner 60 1f the system is
arranged as shown in Fig. 6) to terminal 31,
thence through wire 1 and boxes 3, 3, 3 back
to battery 2 of said eirenit Il

It will be seen from the foregoing that,
when the gang switches are in their normal
positions, each circuit is subjected to the
control of two of said gang switches and is
connected with the autematic repeater, so
that, if one or more of said gang switches
are moved to their right-hand or series posi-
tions, the circuits represcuted by such
switches will be disconnected from the auto-
matic repeater and incinded in the circuits
represented by the switches located immedi-
ately to the right of the switches so oper-
ated; or, if the gang switch located at the
extreme right is so operated, the ecircuit it
represents will be included in the circult
represented by the switch located at the
extreme left; and if any one or more of said
gang switches are muyved to their left-hand
or parallel positions, the circuits represented
by such switches will no longer be subject to
the control of any other of said gang
switches, and no electrical connection with
the other circuits can be established between
any circuit represented by a gang switch
which is standing in its left-hand or parallel
position, by means of any other of the gang
switches.

Tt will also be seen that if a gang switch is

moved to its right-hand or series position at
a time when the next gaug switch to its right
stands in its left-hand or parallel position,
the circuit represented by the gang switch
which is in its series position will be con-
nected in series with the circuit represented
by the nearest gang switch, if any, which 1s
not standing in its left-hand or parallel po-
sition, and which is located to the right of
the gang switch so standing in its series po-
sition.

It will further be seen that if there are no
gang switches standing in other than thelr
parallel positions, located to the right of a
gang switch which is standing in its series
position, the circuit represented by the gang
switch which is so standing in its series po-
sition will be connected in series with the eir-
cuit represented by the gang switch, if any,
which is not standing in its parallel position
and is located farthest to the left of the
switch so standing in its series position.

In using the gang switches represented by
Figs. 1 and 6, if all of the gang switches are

in their normal positions, and a fault de-

velops upon one of the circuits, as, for m-
stance, the line wire of cireuit IT becoming
crossed with some foreign circuit, if the gang
gwitch 6 is moved to its parallel position for
the purpose of disconnecting such faulty cir-
cuit IT from the automatic repeater, during
the movement of said switch 6 from its nor-
mal to its parallel position, there would be a
point in its travel where said circuit 1T would
be placed in electrical counnection with cir-
cuit IIT and thus tend to develop a fault on
said cirenit 111

The path as so provided between circuits
IT and IIT would be from one of the wires 1
of circuit II, to terminal 31 and thence
through wire 37 to contact point 17 and arm
9 of switch 6, or from the other wire 1 to
pivot 12 and through arm 9 of said switch 6,
or both, to contact point 18, (switch arm be-
ing in contact with points 17 and 18 at the
same time) thence through 40 to contact
point 20; then either through switch arm 10
to contact point 21 of said gang switch 6,
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thence through wire 34 to pivot 11 of gang .

switch 7, through arm 8 to contact point 15
of said switch 7, thence through wire 38 to
terminal 30, through the mechanism of the
automatic repeater representing circuit 11T
to terminal 21 and one of the wires 1 of cir-
cuit I1T; or else through said switch arm 10
of gang switch 6 to its pivot 13, thence
through wires 89, 41 and 40 to contact point
18 of gang switch 7, through arm 9 to pivot
12 of said switch 7 and thus to the other wire
1 of circuit I11.

The modified construction represented by
Fig. 7 is such that any of the gang switches
may be moved from their normal to their
parallel positions, without thereby creating
any electric 1 connection between any circuit
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iig. 7 heing the same as
¢ except in the fol-
A contact point
3 of each of the
s 8 between 1ts confuct pduty 14
and 13, said contact point 61 1s connected to
contnet point 1% of the same gang switch
the wire 82, and the distance between such
contact points 14 and 15, and the total travel
of each gang switch is correspondingly in-
creased. Second,—Each contact point 17 is
omitted, and in its place an extended or
double contact 17’ is provided and so located
in the path of each switch arm 9 that, while
any gang switch is moved from its normal
position to the position where its switch arm
8 rests upon its contact point 61, its switch
arm 9 will remain in electrical connection
with wire 37 of the circuit represented by
such gung switch. Third, Each contact
point 21 is omiited, and in its place an ex-
tended or double contact 217 is provided and
so located in the path of esch of the switch
arins 10 that, while any gang switeh is moved
from ts norisal position to the position
where its nim 8 vests npon its contact polnt
61 ats switeh arm 10 will yemain 1o electrical
connection with the wire 24 leading to the
pivet 11 of the next gang vwiteh in the se-
ries. It will thus be seen ihat any one of
the gang switches represented by Fig. 7 may
he moved from its normal to its parallel po-
sition without thereby establishing any elec-
trical connection between the circunit repre-
sented by the switch so moved and any of
the other cireuits, for the reason that in so
moving 2ny such gang switch there is no
electrical connection established between its
wire 20 and the wire 34 leading from its con-
tact point 217 to the pivot 11 of the next
gang switch in the series, at any time when
said wire 40 is in electrical connection with
the eircuit represented by the switech so

L i, A
ed by Fig.

by

soans cmploved to permit rapid re-
tus tne switch arms to their normal po-
sition without over-running and for locking

PoGd

the switeh avans iu normal position ave here- |

in deseribed for the purpose of clearness,
but such means ave not herein claimed, being
the subject. of a claim in our divisional ap-
plication No. T84, 225, filed August 11, 1913.

Ve are aware that, prior to onr present
invention, seontrolling  systems lLave been
used which huave been made with n cang

switeli for simultanconsly  eontrdh the
coirnection between each of o oo oF Gl

cutis and thelr respect
mstranents, and switches
cireuits wheeeby ‘
be taken frow the contrs! of the gung switeh ;
and we are further aware in constructing
some of such gaug switches provisicn was

1,606,245

whereby the individun! switches com-

vogangs could he separately op-

e thercfore do. net claim snch
‘,'(,‘J; '&y“t

What we claim is:

i. The combination of « =evies of signal-
g cireutts each comprising « battery and
signal iransmitting devices and signal-re-
ceiving mechanisia, switching devices for
cach cireuit, and connecting cirenits between
said switching devices, each such switching
device being so arranged that in one position
it disconnects the signal-receiving mech-
anism from its cireuit, in a second position
connects its eireuit in series with some other
cireuit, or in a third position connects its
circait with the signal receiving mechauism
and permits its circuit to be connected with
cirenits controlled by other similar switches.
In a signal-controlling system, the com-
binution with a circuit including a signal-
receiving device and a signaling cirenit, of a
switching device comprising three sets of
contacts, each set containing a number of
contact points, a circuit including points in
each set, a circuit connecting a point of the
first set with a point of the second set and
witli one side of the signaling and signal-
recelving circiiits, a circuit connecting a see-
ond point of the first set with the other side
of said signal-receiving cireuit, a cirenit con-
iecting o poiut of the sccond set with two
points of the third set, three switeh arms
having a common actuating means and each
adapted to engage one set of contacts, one
of said arms bemg connected to the other
side of the signaling cireuit, and cirenit con-
nections for the other two arms.

3. In » signal-controlling svsteni, the com-
bination with a eircuit including a signal-
receiving device and a signaling errcuit, of a
switching device comprising three sets of
contacts, each set containing a number of
contact points, a civeuit neluding points in
each set, a circuit connecting a point of ihe
firet get with s point of the second set wud
with one side of the stvualing und signal-
recelving elvenits, a elrewii sohnoclany a see-
ond point of the first set with the oiher gide
of said signal-receiving circuits, a cireuit
conuecting u point of the second set with
two points of the third set, three switch arms
having a common actuating means and each
adapted to engage one set of contacts, one
of =aid arms heing connected Lo the other
side of the signaling eircait, cireuit connec-
tions for the other two aems, and means
whereby any given cireudl may be cut off
without establishing convection with the
oiher eiroul

]

m, the com-
ny device of a
nnected there-
naling cir-
cising  three

l-eonirelling
wgnal reen:

enaling eircy
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switch arms, sets of contact points arranged
te be engaged by stich arms, a circuit con-
necting contact points in each set with a
switch arm in an adjacent gang switch, a
circuit conmecting a point of the first set
with a point of the second set and with one
side of the signaling and signal-receiving
circuit, & circuit connecting a third point of
the first set with the other side of said signal-
receiving eireuit, a civcuit connecting a point
of the second set with two points of the third
set and with a second switch arm in an ad-
jacent gang switch, the remaining siwitch
arm of each set having its
to the other side of its signaling circuit.

5. In a signal-controlling system, the com-
bination with a signal-receiving device of n
number of signaling circuits connected there-
to, of a gang switch for each signaling cir-
cuit, each: such switch - compnsing three

-switch arms,‘sets of contact points arranged
to be engaged by such arms, a circuit con-.
necting contact points in each set with a.

switch arm in an adjacent gang switch, a
circuit commecting.a. point of the first set
with a point of the'second set and with one
side of the signaling and signal-receiving
eirenit, a civcwit connecting o third point of
the first set with the other side-of said sig-
nal-receiving civcuit, a circuit connecting a
point of the second sét with two points of
the third set and with a second switel arm
in-an adjacent gang switch, the remaining
‘switch arm of each set having its pivot con-
nected to the other side of its sighaling eir-
cuit, and mechanism arranged to operate the
gang switches simultaneously or separately.

6. In a signaling system, the combination
with a ¢ircuit normally including a battery,
signaling devices and an electromagnetic de-
vice, of a switching device having means for
disconnecting said electromagnetic device

from the circuit and substituting therefor a.

resistance sufficient to inaintain normal flow
of current.: o -

7. In & signaling system, the combination
with a-circuit normally including o battery,
signaling devices and an eleciromagnetic de-
vice, of a switching device having means for
disconnecting said . electromagnetic = device
from the cirenit and separate means for sub-
stituting thervefor a rwsistance sufficient to
maintain norial flow of current. )

8. In a signaling system twa or more cir-
cuits each including a battery and signaling

devices, an electromagnetic device, switching’

devices connected to the terminals of each
circuit; said switching devices having inter-
related . connections and means constructed

-and arranged to disconnect the electromag-
netic device to substitute therefor a resist- |
ance sufficient to maintain normal flow of

current and to connect said cireuit in series
with another cireuit,

Fivot connected-
i

7

¢uits each including n battery, sighalin'gr:-déé
vices, and an electromagnetic device, such
as a recorder, switching devices connected

ing devices having interrelated. connections
and means constructed and arranged to dis-
connect the electromagnetic device, to- sub:.
stitute therefor a resistance sufficient to

other circuits of the system, or to connect,
the so-arranged circuit in series with anothey
cireuit. » el

10, A snilgnaling circuit including a bat-
tery, signa :
cording device in combination with a switch
controlling two current paths, one including
the recorder and the other a resistance.to
maintain normal flow of current under con-

the first circuit in series with the second. .
- 11. A signaling circuit including a bat-
tery, signaling boxes, an electromagnetic re-
cording device in combination with a switch
controlling two current paths, one including
the recorder and the other a resistance fo
maintain normal flow of current, a series of
similar signaling circuits and switchifg con-
nections for placing the first circuit in series
with either of the other cireuits,

. . «

. 12. In a signaling systeni a circuit includ-

ing a battery, signaling devices and an elec-

pair of connected gwiteh arms connected to
the terminals of said cireuit, a current path,
containing a resistance sufficient to maintain
normal flow of current for shunting said
‘electromagnetic device, leading to contacts
arranged to be engaged by either switch
arm, and  switching connections whereby
said circuit can be placed in series with un-
other circuit. . N

13. A system comprising-a series of ‘sig-
paling circuits, each circuit. comptising a
battery and signaling devices, an'electiohiag-
netic device, a gang switch for each: cireuit
and interrelated connections. Letween - said

circuits confrolled by ench switch, viz.; oue
-branch for excluding the electromagnetic
device and closing the circuit onitself,. u
second branch circuit includitng thetelactro-

_of other circuits whereby the érreuit may be
“connected in series with said other circuits
and the third branch cirenit for excluding
the electromagnetic device and pitting said

other circuits. LT

14. A system comprising a series of sig-
naling circuits, each circuit comprising a
battery and signaling devices, an elettrov
magnetic device, a gang switch for each cir

9. In a signaling system two or more cir-

cuif and interrelated connections between

maintain normal flow of current, to discon- -
nect this circuit while so arranged- from. .

ing boxes, an electromagnetic. re- g5

stant_potential, & second similar signaling &
circuit and switching mechanism for placing

niagnetic device and extending fo switclies.
1 120

cir¢uit in series connection with sw;itéﬁes of

to the terminals of each circuit, said switch-

e
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tromagnetic device, such as a_recorder, a .
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said swiiches whereby are formed
i)r'mch civeuits o« mt rolled by cach switeh,
viz., one branch for exdudm« the elcetro-
magnetic. device, auiht tuking wu'efor a ye-

5 mbtfmce suflicient to m.untma nermal flow of -

cuirent and ciosing the circuit on itself, a
second branch cireuit including the electyo-
magnetic deuce and extendmg to switches
of other civeuits whereby the eiveuit may be

connected in series with said other circuits
and the third branch civeuit for excluding
the clectromagnetic deviee, substmmmr
therefor a r(wslshmc Suﬁiment to m‘uutrm’
normal flow of curient and putting said eir-

cuit in series conneulon mth switches ofl
other circuits. " Vi
15, A system: Lmupusmnr a series of szgr,;

naling circuits, each containing a. batfery
and signaling  devices, an clectmmam}wc
dence, a gang switeh for each cm,uxl,
and interrelated connections between- sueh
switches whereby ave formed branchy civenits
controlled by each swiich, viz., one in which
‘the signaling cireuit is dxacmmwted from
any other circuit, and another i, \vludl said
signaling cirenit Is independent of other cir
ewits but it condition to have.any dtlter cir-
cuit put itself in series.with it and the elec-
tromagnetic device.

18. A y:u,m comprising 4. series of sig-
naling eircuils, eucli confaining a lmttuv
and signaling devices, an electronmwnetlc
dovice, a gang switeh for ench civeuit
.uxd interrelated connections betwun such

switches whereby are formed branch cir-
Ll]lf‘* controlled. bv each switch, viz., one in
which the electromagnetic device - 15 ex-
cluded, a rysistance sufficient to maintain
normal flow of currenl substituted and the
sigmaling civeuit is disconnected from any
other cirenit, and another.in ~which said
3 mn u'uuf is independent of other civ-

N YA, mrisiug a sertesof sig-
naling :h containing a battery
and .-».wmlmtr dmu-m, 441 (-im,nmms,mtlc
deviee, n gong switeh for each cireuit
and in%u.g afed conveciions }mtv sen spch
switehes whereby are forined Lpanch eir-
cuits edntrolled by each s \ul(,u viz., one 1n
which the .,mmlmo cirealt is dﬁcrmnecte.l
from any othv ('m,u]t and another in
¢ rowit is in condition
with any othier civeuit
dlsctmne([ﬂu from 1its

. which zad -1ﬂu&"nf'
i 10 serles
ot i

o put- s
which
‘l“«‘x(h‘lll(‘(! ;

i%

~1-H

H I

ST

(iL—

ne d‘i

three

.,Lonfhtwn to put divelf |

- dev !(.e

dmv-n to have any uthm cn- :

 and
| devices conmcted to the terminals of each
i gireudt, said switching devices having inter-
! rolated connections and means Lonstructed

240G

which the eles irnmumwi'ic' device s ex-
cluded, a vesistance aufficient. o m.dut‘mx
novinal few of curzent subsfitnted and the

slghalmw dreit s dbeonnected Trom sy
other clreuit, and ‘wmw' i which it s in
geviex with any
ofher circait which is net trccif tisconnected.

19. A system compy sing a series of sig-
naling cireuits, such contri Hifng u bmlq};
and wmlmn devices, an eclectromaguetic
device, a gang switch for each ciretit
and interrelnted connections hetween siuch
gwitches whereby are formed braueh eir-
cuits controlled Dy each switeh, viz., one in
which the signaling circuit is independent
of other cirenits but in condition to have
any other circuit put in series with it and
said electromagnetic device, and another in
which it 15 in condition to put itself in series

with any other civcuit which is not discon-
necud from its associated electromagnetic
device.

20. A system comprising a sevies of sig-
naling cirenits, each containing a Dantedn v
and smrmlmv devucs, an QlLCll‘Ulndoll(‘tIC
{2 gang switch for each om,mt
and mteme ated connections between sich
switches whereby are formed by anch clreuits

| controlled by each swuch viz,, one in which

the swnaluw cireuit is independent of other
circuits bun n copdltwn to have. any gther
circuit put in sevies with it and q.nd elec-
tromagnetic device. and another. in \vhlch
the decuonm«metm device is exciuded,

resistunce é.ufhr'lcnl to maintain normal [lmv
of céurvent substituted and the sigraling eip-

- cuit is in condition te put 1tselj in series
awith any other circuit which is not discon-

pected from its associated electroinagnetic
device.
-21. In & s:clnahntr system, the conbina-

tion of a plumhh of .slgmlmor cireuits, each

containing a battery, signaling mstrmncn(s
and an electromagmetic devi ice, switching de-
”\It(“\ for conmctmfr any one of said sxu'n.‘l :
ing circuits in series with any other and cir-

cult connec tions coutvolled bv said gwitches
‘\l\owh\' in conpecting one signaling cireuil
in series with .mothu‘ the elutr(,ml-fa vile
device of the first named cireuit will be ex-

chuded from the circuit and a resistance sufli-

cient to maintain normal flow of current
substituted thercfor.
29, In a signaling system, the combina-

Aion of a pl nmhtv of cirenits each normally

signal transmitéing
devices, swi t(‘hmg

ineluding a batterv
swml receiving

and-arranged for connecting a signaling cir-

{rti i sories with another and subs stifuting
sueh .

for the rveceiving instrument of the ﬁrst
anmed circulb.a 1esxshmce sufficient to main-
tain normal flow of current.
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23. In a signaling system, the combina- |

tion of two or more circuits each normally
including a battery, signaling devices and an
electromagnetic deviee, switching devices
connected to the terminals of each circuit,
said switching devices having inter-related
connections, and means constructed and ar-
ranged to connect any circuit in series with
another through a resistance substituted for
its corresponding electromagnetic device,
said resistance being sufficient to maintain
normal flow of current.

24. In a signaling system, the combina-
tion of a plurality of circuits each normally
including a battery, signaling boxes and an
electromagnetic device, and switching de-
vices adapted in their operation to inter-
connect sald circuits in series relation and
to substitute a correspending resistance for
the electromagnetic device of that circuit
which is so connected with another, said re-
sistance being such as to maintain normal
flow of current.

25. A signaling circuit including a bat- |

tery, signaling boxes and an electromagnetic
device, in combination with a second simi-
lar signaling circuit, a switching device and
circuit connections controlled thereby adapt-
ed to connect one circuit in series with the
other and to substitute a resistance for the
electromagnetic device of the first named
cireuit to maintain a normal flow of cur-

rent in the two circuits, under the combined |

potential of their batteries.

26. A signaling circuit including a bat-
tery, signaling hoxes and an electromagnetic
device, in cunibination with a plurabity of
similar signaling circuits and a switching
device, and circuit connections controlled
thereby for connecting said first circuit in
series with either of the others and substi-
tuting a resistance for the electromagnetic
device of the said first circnit to maintain a
normal flow of current in the circuits so
connected, under the cambined potential of
‘their batteries.

27. In a signaling system, a circuit in-
cluding a battery, signaling devices, and an
electromagnetic device, a switching device
having a pair of codperating arms connected
to the terminals of said circuit, a second and
similar circuit adapted to be connected in
series with the first, resistances correspond-
ing to the electromagnetic devices and cir-
cuit connecticns with the switch contacts
whereby the operation of the switch arms to
connect one circuit in series with the other,
gubstitutes for the electromagnetic device of
the first circuit its corresponding resistance.

98. A system comprising in combinatién,
a plurality of signaling circuits, each in-
cluding a battery, signaling devices and an
electromagnetic device, a gang switch for
each circuit, and inter-related connections
between_said switches, said connections be-

o

ing adapted to form three paths under the
control of the switches, viz., one path ex-
cluding the electromagnetic device and com-
pleting the circuit on itself, a second path
including the electromagnetic device and ex-
tending to switches of other circuits where-
by =aid cireuit may be connected In series
with any other, and a third path including
a resistance which is substituted for the
electromagnetic device when the circuit in-
clnding the latter is connected in series with
any other signaling circuit.

29. A system comprising in combination,
a plurality of signaling circuits, each in-
cluding a battery, signaling devices and an
electromagnetic device, a gang switch for
each circuit and inter-related connections
between said switches, said connections
forming three paths adapted to be con-
trolled Ly the operation of each switch, viz.,
a resistance path excluding the electromag-
netie device and completing a signaling cir-
enit on itself; second, a path including the
clecticmagnetic device and extending to
switches of other cireuits whereby the cir-

70

75

8¢

88

90

cuit may be connected in series with any of -

said other circuits. and third, a resistance
path exeluding the electromagnetic device
and adapted to connect e circuit in series
relation with the switches of other circuits.

30. A svstem comprising in combination,
a plurality of signaling cireuits, each con-
taining a hattery, signaling devices and an
clectromagnetic device, a gang switch for
each ecircuit, and inter-related connections
Letween such switches forming complete eir-
enits controlled by each switch; one of said
errcuits being disconnected from any other
signaling eircuit, and another circuit inde-
pendent of the cther signaling circuits, but
adapted to have any of said cireuits con-
nected therewith in series,

31. A system comprising in combination,
a series of signaling circuits, each contain-
ing a battery, signaling devices and an elec-
tromagnetic device, a gang switch for each
circuit and inter-related connectiors be-
tween said switches, forming complete cir-
cuits controlled by each switch, one of said
circuits containing a resistance correspond-
ing to the clectromagnetic device and being
disconnected from any other circuit, and an-
other circuit independent of the others but
adapted to have any other circuit connected
in series therewith. :

32. A system comprising in combination
a plurality of signaling circuits, each con-
taining a battery, signaling devices and an
electromagnetic device, a gang switch for
each circuit and inter-related connections
between said switches constituting complete
circuits controlled by said switch, one con-
stituting a signaling circuit “disconnected
from any other, and another a signaling cir-
cuit adapted to be connected in series.with
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any other signaling circuit not disconnected
from the system.

33. A system comprising in combination
a plurality of signaling cucm‘f&. each nor-
mally containing a battery, signaling de-
vices and an ole(h‘omavnet‘c device, 2 fang
switch for each of said cirewits and inter-
related connections between sald switche-
constituting complete circuits controlled by
each sw1tch one of said circuits including a
resistance in place of the electro-magnetic
device but disconnected from any other cir-
cuits, and another adapted to be connected
in series with any signaling circuit not dis-
connected from the system.

34. A gystem comprmnn in combination,
a plurality of signaling circuits, each nor-
mally (‘r‘ntmmnrr a batterv signaling de-
vices and an ele(‘tronnvnetu dewr‘e a gang
switch for-cach circuit and inter-related con-
nections between said switches, constituting
complete circuits controlled by each sw1tch
one of said circuits forming a signaling mr—
cuit independent of other cireuits, but in

condition to coiiperate with any other sig-
naling circuit that may be connected there-
with, and another circuit in condition to co-
operate with any other signaling circuit not
disconnected from the svstem W 1th which it
may be connected in series.

35. A system comprising in combination,
a plurality of signaling circuits, each nor-
‘mally contalnlng a battery. 1rrndhn0' de-
vices and an electromag‘netlc dence. a gang
switch for each circuit and inter-related
connections between said switches constitut-
ing complete circuits controlled by each
sw1tch one of said circuits forming a sig-
nahnfr cirenit independent of the others fmd
in condltlon to codperate with any other
signaling circuit that may be connected in
series therewith, and another inclading a
resistance in place of the elf"*'mnfwnetx'
device and in cendition to ooopemte with
any other signaling circuit with which it

may be connected in series.

36. In a signaling system, the combina-
tion with a repeater, of a series of signaling
circuits, each circuit including a b attelv and
s1gnahng devices and ocnnected to the re-
peater, and a correspending series of gang
switches, each gang switch comprising me-
chanically connected switch arms 8, 9, 10
and contacts 14, 15, 16, 17, 18, 19, 20, 21, 29,
said arm 8 arr‘uwed to enfmfre confa(‘ts 14,
15,16 and havmo' its pivot connected to con-
nected contacts 14 19 and 21 of an adjacent
switch of the series, contact 15 connected in
series with the repeater to one side of the
battery, contact 16 connected to contact 17
which is directly connected to the same side
of the battery, said arm 9 having its pivot
connected to the other side of the battery
and arranged to engage contacts 17, 18, and
19, contact 18 connected to contacts 20 and

1,080,246

22 and to the ¢
gang switch m the
arm 10 al‘raf)\ff'i 14

&Bd 27' dnd n&&zng
contact 22 of the n
rlqht ]U the :

mg_na‘mg deuoab fmd connec ua w0 the re-
peater, and a corresponding series of gang
switches, each gang switch comprising me-

chanically con imected switch arms 8. 9, 10
and contacts 14, 15, 16, 17, 18, 19, 20, 21, 22,
said arm § auummd to engage mntarh 14,
15, 16 and having 1ts pivet connceled b on-
nected contacts 14, 1% and 21 of an adjacent
switeh of the series and contaet 15 mmuected
in series with the repeater to one side of
the battery, contact 16 comnectsd to contact
17 which is directly connected to the same
side of the battery, and a resistance sni‘ﬁ
cient to maintain nérmal fow of mn*rent m
such direct connection, said arm 9 having
its pivot connected to the other side of the
batterv, and arranged to engage contacts 17,
18 and 1‘) contao( 18 connected to contacts
20 and 22 and to pivot of arm 10 of the next
gang <w1tch to the left in the series, and arm
10 m"mwed to engage contacts 20. 21, 22

and h‘wmw its piv ot connected with C(m—

tact 22 of the next gang switch to the right
in the series.

38. In a signaling system, the combina-
tion of a series of signaling circuits, eon-
nected to a repeater. each cireuit inciuding
a baitery and signaling devices, a gang
switch for each cirenit hfnn‘:z' cireuit con-
nections directly connecting o »(h zide of the
battery to the switch and one side of the bat-
tery through th u repeater Lo the switch, said

‘ln”‘ S\\i{'(h(‘ JHAS 1?\/’ H"PT (:\nne\(*f"d (‘H'
enits and conmﬂh conslitnting weans where-
by e‘wh gang switch can (1) complete and
dissociate its own circuit from the system
and from the repeater while maintaining
closed cirenit relations with adjacent gang
switches, {2) ecan conneet its own eirenit
with the repeater and permit any other gang
switch in series position fo conneet its sig-
naling circuit with the repeater, and (3)
can disconneet from the mpefm‘l its own
signaling circuit and connect it to said re
pm(er thmuo'h any other gang switch in
normal pO%ltIOD

39. In a signaling system, the combina-
tion with a repeater of a series of sienaling
circuits, each circuit including a butiery and
signaling devices and Nnner'ted to the re-

peater, and a corresponding series of gung

switches, each switch compris mw me*cham-
ally counected switeh srms 8
contacts 14, 15, 18,17, 1%

‘arm 8 bcmu' arravged e

5 16 and being eonrn ected o m.au*»» 1&;.
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19, 21 of a second switch in the series, con-
tact 14 being connected to contacts 19 and
91 and to arm 8 of a third switch in the
series, contact 15 being connected in series
with the repeater Lo one side of the circuit,
contact 16 being connected to contact 17 and
directly to the same side of the circuit; said
arm 9 being arranged to engage contacts 17,
18, 19 and being connected to the other side
of the circuit, contact 18 being connected to
contacts 20 and 22 and to arm 10 of said
second switch in the series; and said arm
10 being arranged to engage contacts 20, 21,
92 and being connected to contacts 18, 20,
929 of said third switch in the series. ,

- 40. In a signaling system, the combina-
tion with a repeater, of a series of signaling
circuits, each circuit including a battery and
signaling devices and connected to the re-
peater, and a corresponding series of gang
switches, each gang switch comprising me-
chanically connected switch arms 8, 9, 10,
and contacts 14, 15, 16, 17, 18, 19, 20, 21, 22;
said arm 8 being arranged to engage con-
tacts 14, 15, 16 and being connected-to con-

ik

nected contacts 14, 19 and 21 of a second
switch in the series, contact 14 being con-
nected to contacts 19 and 21 and to arm 8
of a third switch in the series, contact 15
being connected in series with the repeater
to one side of the circuit, contact 16 being
connected to contact 17 and threugh a re-
sistance sufficient to maintain normal flow of
current to the same side of the circuit; said
arm 9 being arranged to engage contacts 17,
18, 19 and Dbeing connected to the other side
of the circuit, contact 18 being cennected to
contaets 20 and 22 and to arm 10 of said sec-
ond switch in the series; and said arm 10
being arranged to engage contacts 20, 21, 22
and being connected to connected contacts
18, 20 and 22 of said third switch in the
series. ‘

In testimony whereof, we affix our signa-

tures in presence of two witnesses.

CLAREXNCE E. BEACH.
HERMAN W. DOUGHTY.
Witnesses:
W. R. Goupr,
E. V. SToODLEY.
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