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UNITED STATES PATENT OFFICE. 
CLARENCE E. BEACH AND HERMAN w. Doug HTY, OF BINGHAMTON, NEW YORK, 

ASSIGNORS TO GEORGE O. KNAPP, of NEw YoRK, N. Y. 

CoNTROLLING SYSTEM FoR SIGNALING-CIRCUITs. 

1080,246. specification of Letters Patent. Patented Dec.2, 1913. 
Application filed October 31, 1910. Serial No. 589,958. 

To all whom, it may concern: been moved to a position where the magnet Beit known that we, CLARENCE E. BEACH of the signaling instrument is not included 
and HERMAN W. Doug HTY, 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 betweenthe. 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 f 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 
tained uniform. 
In constructing our invention we provide 

a gang switch for each signaling circuit, 
comprising the necessary switch arms, their 
various contacts, and such wiring as will 
enable the intended results to be accom piished. 
Where the conditions of service make the 

use of such parts desirable, we also prgyide 
a resistance which is automatically inclided 
in the circuit whenever the gang switch has 

understood, we show, in the drawings ac 

in its 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 to one of 
its abnormal positions without leaving it 
free to be moved to its other abnormal posi 
tlOn. - 

In order that our invention may be better 
Companying and forming part of this speci 
fication, some of the forms of our control 
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 cir 
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 signaling 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 
may be made without departing from the 
ended 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 epEd with the 
controlling switches shown in Fig. 1; Fig. 3 
represents an enlarged section o a portion 
of Fig. 2; Fig. 4 represents a section on the 

cuits and their relays, registers, transmitters 

the insertion or omission of various parts 
spirit of our invention, as defined by the ap 
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line A-A of Fig. 2 with the bolt in posi-. 
tion to engage the yoke of the gang switch; 

the parts . 
shown in Fig. 4 with the bolt withdrawn; Fig. 6 represents a diagrammatic view of a 
Fig. 5 represents a section of the 

modification of the signaling system:shown 
in Fig. 1; and Fig. 7 represents a 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, II, and III, 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 III. 
The gang switches 5, 6, and 7, provided 

for circuits I, II, 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, 15, 16, 17, 18, 19, 
20, 21, and 22, which are so spaced and con 
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 switcli arms, and the knobs 25 (IFig. 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 repeater, 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 
III on the repeater 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 one repeater or equivalent 
mechanism is used. . One of the line wires 1 of each of the cir 
cuits is connected with a corresponding ter 
minal 31 of the automatic 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 34 with 
the pivot 11 of the next gang switch to the 
right. 
The contact points 14, 19 and 21 of gang 

switch are likewise connected with each 
other by wires 32 and 33, but inasmuch as there is no gang switch to the right of gang 
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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, 
located 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 5, 6 and 7, with the corresponding 
terminals 30 
repeater. 1 
The contact points 18 and 20 of each of 

the gang switches 5, 6 and 7 are connected 
by wires 40, and the contact points 20 and 
22 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 to the contact point 22, 
forming part of the gang switch 7; but the 
pivot 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 scheme shown in Fig. 1, with 
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; and the 
connection between switches which are ad 
jacent in such series should be the same as 
that shown in Fig. 1 for the connection be 

provided on the automatic 
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tween equivalent parts of the gang switches 
5 and 6 or 6 and . . . In signaling systems employing a trans 
mitting or repeating signaling instrument, 
as, for instance, that shown in Fig. 1, it is usual to provide switches whereby all 

O 

the circuits can be simultaneously connected 
to or disconnected from such instrument, 
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 
Ca 
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 
gang switches. 

e disconnected from such instrument, 

The yokes 23 are provided with notches 
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43 (see Figs. 2, 4 and 5) adapted to be en 
gaged by the bolts 44, mounted in the sleeves 

5 

20 

45 carried by the bar 46. 
she bar 46 is provided with slots 47, 

which slots are of such width as to per 
nit the body of the screw 48 to pass through 
freely, and of such length as to permit the 
bar 46 to have the necessary longitudinal 
trayed. 
The posts 49 (see Fig. 3) are mounted in 

suitable relation to the yokes 23, so that 
when the bar 46 is attached to said posts by 
means of the 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 45 are provided with a recess 

containing the spring 55, one end of which 
spring rests against the shoulder 45 of the 
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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 position 
(where the engagement of the bolts 44 with 
the notches 43 would cause the yokes 23 to 
hold 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 

B 

notches 43, the various switch arms would 
be moved so as to ease to rest upon their 
contact points liš, 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 materiai that they are sufficiently 
flexible to permit their free ends being 
sprung away from the bar 46 by their knobs 
59 and 59°, so that the heads of the screws 
48 will no obstruct the movement of said 
catches, alsci they will thus permit the bar 
46 to move longit dinally. 

In many signating systems employing an 
automatic repeater similar to that repre 
sented in Fig. 3, the resistance of the balance 
of the circuits is st) low with relation to the 
resistance of the relealer magnets, that 
when sufficient battery power is applied to 
maintain the proper flow of current when 
sch repeater magic's are included in said 
circuits, it evi'essive current will flow in 
such circails if their repeater magnets are 
cut out, aid is the iction of cutting out said 
magilets is usually simultaneous with rela 
tion to a 3 mier of circuits, it is desirable 
to provide : resistance which will be auto 
matically substituted for that of such re 
Deater 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 locked 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 
48, and the gang switches 5, 6 and 7 are 
thereby positively held in the position winere 
their respertise arms are resting upon the 
contact points 5, 18 and 21, (see switch 7, 
Figs. 1 and 2). The corse of the current in 
the various circuits would then be as fol 
lows: in circii i t . from battery 2 through 
wire 1 to pivot 12 of switch 5, through arm 
9 to contact point S (if said switch 5, thence 
through wires 40, 4 and 42 to pivot 13 of 
Switch 7, through 0 to contact point 21 of 
said switch 7... thence through wire 35 to 
pivot 11 of switch 5, through arm S to con 
tact point is of sail switch 5, thence through 
wire 38 to terminal 30, through mechanism 
of the automatic repeater representing cir 
cuit I to terminal 31, thence through wire 
1 and signal boxes 3, 3.3, of circuit I to the 
other side of the lattery 2 of said circuit I; 
in circuit II, from battery 2 through wire 1 
to pivot 12 of switch 6, through arm 9 to 
contact point S of said switch 6, thence 
through wires 40, 41 and 39 to pivot 13 of 
Switch 5, through arm 10 to contact point 21 
of said switch 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 thro: f 

wire 38 to terminal 30, through necharisin 
if it; it initi" rept iter rei resenting circuit 
i? to terial 31, thenre through wire : 
sigrai foxes 3, 3, 3 of circuit i t t e : 

of the attery 3 of sail circuit I : 

switch 6, through art it to contact, point 21 
of said switcif, thence through wire 33 to 
pivot 11 of switch , through ar; S to cin. 
tact point 15 of said switch 7, thence ti; (iii. 

circuit. It , f' in attery ... through wire 
to pivot 12 Gi switch i. ili gharr, 9 is 
('intact point 18 of said switch . a?sin's 

1e through wires 49, 41, and 39 to pivot. 

wire 38 to terminal 30, through incialism 
of automatic repeater represetting circuit 
III to terminal 31, thence through wire 1, 
gong 4, and sigial boxes 3, 3.3 of circuit is . . 

if it is iesired its i liesi, ; ; ; ; ; ; ;- 
cuits from the 3 isomatic 2a1er a so 
connect said circuits toge, he h 
form one series circuit, is can be die ly 
disengaging the spring cat (:h 8, is tea is . 
of the knob 59 from the eat if the 
48 with which it formali' angages, a fiti : 
moving the arm 50 to t!, a 'sht, by rears 
of the handle 52, and this: , ; if g : i: ; ; (; 
and the switch: s 5, 6 arist , whicit ri toa. 
nected to said 

5. i 

20 

25 

at 46 lay eans of the bolts 
44 anti; he respective a rins 10 of said 
Switches 5, ti, asid have been it oved to the 
right until they are brought against their 
stop-pins 2.5 (see switch 5 in Figs. and 
2). The course of the cirrent through this 
system wouii then be through wire from 
battery 2 of circuit I, to pivot 12 of switch 5, 
through arm 9 to contact point 9 of said 
switch 5, thence throigh wires 33 and 34 to 
pivot 11 of switch 6, through arm 8 to con 
tact point 16 if said switch 6, ti?tice tist 
wires 38 it rai : : in it's tigh : 
if the s - 
t3) to tel'nii 
siga: it Xes : 
i to, it (it i: 
3 to cist ai, ; }; 
through via e 

3. 
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other, it is cat be done by diseng'agitig the 
is tiss catch 58, by neans of { } k; 5, :e kn 

fi'i in the ie: ct of file screw is wit: which it 
no 'ially engages, in then n ( 'it he ; ; ; 
() to the left. by pe: is if the is it is 2. 
and t his in sing the lar d{3 at : 
i. i., and litti tikir : ) is 'S ji: y : 
moved to the left intil they : 'e bre 
against tier St its 25. (see switci (5 in 
Figs. and 2). The curs: it. ('tirer 
thirt tigh each of the circ is \, it iid the is 
fro! is: tiery 2, through wire pivot : 
of the gang switch represetting such circuit. 
tr. iiigi 3 in 9 to contaci point 17, tience 
through wire: ; ; ; ; i.e. tigh resistic?: (3) t 

if the syst ein is a range. as show i, in g. 
erginal 3, thence through wire 1, 

x's 3, , P: {: ind, in case of circii 
) is a k i?, baitely 2, 

E. iris: i, a it is: y discin 
it: ; ; ; ; ; ; ; ; ; it it re 

; : ' , t , ; ; ; ; ; ; it it 'er 
fire its with the 

is will it :, re well inter 
(iii is those si:::::ii is i;i, art, this ea le. 

sickly stid co: , i.iitii' is one by diseng. 
ing tha : ; ring atch is. : y in fails of the 
knol 39, from the head of the cri'aw 4S with 
which it rmally engages, and tie: moving 
the arm ii) to the left, by means of the 
handle 52, until the switch arms S of the 
gang switches 5, 6, and 7 have been moved 
to the left, until they are brought against 
their stop-pins 25, then withdraw the bolt 
44 of such circuit or circuits as it is desired 
to leave disconnected and turn such bolts 44 
so that their pins 56 will not be in line with 
the slots 54, and the bar 46 may then be 
retirned to its normal position, and thereby 
retiri; all switches to it, rir normal position 
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battery 2 through wire of circuit to pivot 
12 of gang switch 5, through arm 9 to con 
tact point 19 of said switch 5, thence through 
Wires 33 and 34 to pi . . t. i. 1 of gang switch 6, 
through arm S to ci;ia:'t joint of said 
switch 6, thence through wires 32, 33 and 34 
to pivot 11 of gang switch 7, through arm 8 
to contact point 15 of said switch 7, thence 
through wire 3s to terilial 30 of the auto 
matic repeater, through the repeater mecha 
nism representing circuit III to terminal 31, 
thence through wire 1, gong 4, and signal 
boxes 3, 3, 3 to battery 2 of circuit III, 
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 13 of gang switch 6, through 
arm 10 to contact point 20 of said switch 6, 
thence through wires 41 and 39 to pivot 13 
of gang switch 5, through 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 35 to pivot 1 of gang 
switch 5, through arm 8 to contact point 16 
of said switch 5, thence through wires 36 
and 37 (and through resistance (30 if the 
system is arranged as shown in Fig. 6) to 
terminal 31, thence through wire . signal 
boxes 3, 3, 3 back 1 ( : :: tery 2 of circuit I. 
In circuit II, from lattery 2 through wire 1 
to pivot 12 of gang switch {, through arm 9 
to contact point 17, the tice through wire 37 
(and through resistae; (3) if the system is 
arranged as shown in Fig. 6) to tertainal 31, 
thence through wire aid boxes 3, 3, 3 back 
to battery 2 of said ei'; it i. 

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 automatic repeater, so 
that, if one or more of said gang switches 
are moved to their right-hand or series posi 
tions, the circuits represented by such 
switches will be disconnected from the auto 
matic repeater and in lated in the circuits 
represented by the switcies 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 circuit it 
represents will be included in the circuit 
represented by the switch located at the 
extreme left; and if any one or more of said 
gang switches are no 'cci 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. 

It will also be seen that if a gang Switch is 

moved to its right-hand or series position at 
a time when the next gang 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 is 
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 
Sltion. 

It will further be seen that if there are no 
gang switches standing in other than their 
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 cir 
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 in 
stance, the line wire of circuit II becoming 
crossed with some foreign circuit, if the gang 
switch 6 is moved to its parallel position for 
the purpose of disconnecting such faulty cir 
cuit II 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 II would 
be placed in electrical connection with cir 
cuit III and thus tend to develop a fault on 
said circuit III. 
The path as so provided between circuits 

II and III 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 1S at the 
same time) thence through 40 to contact 
point. 20; then either through switch arm 10 
to contact point 21 of said gang switcl (3, 
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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 III 
to terminal 1 and one of the wires 1 of cir 
cuit III; or else through said switch arm 10 
of gang switch 6 to its pivot 13, thence 
through wires 39, 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 III. 
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 l connection between any circuit 
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S v ii) CS so in Yed 
'il ': its; iiie cit: "...' 

y jig. leing the sale a 
y Fig. 6 except in the c 
: First. --A contact print 

- - - - - - - - m of each of the 

, tr; as S let's ge: its contact : its 14 
at 5, said contact point (31 is connected to 
coli: 't point 1S (f the same gang switc.; by 
tie wire 62, 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 gang switch. Third, Each contact 
point 21 is omitted, and in its place an ex 
tended or dollie Contact 21 is provided and 
so located in the path of each of the switch 
ari)}s () that, while any gang Switch is moved 
fron is stori'ial position to the losition 
where its : Phi resis up or its coitat point 
(, , its switch ar: 10 will 'eritain it) electrical 
consection with the wire 34 leading to the 
pivot ii of the sext gang switch in the se 
ries. It will titas be seen that any oile (f 
the gaig switches represented ly' Fig. Hiay 
be moved from its normal to its parallel po 
sition without thereby establishing any elec 
trical connection ibetween the circuit repre 
sented by the switch so moved and any of 
the other circuits, for the reason that in so 
moving any such gang switch there is no 
electrical connection established between its 
wire 40 and the wire 34 leading from its con 
tact point 21 to the pivot 11 of the next 
gang switch in the series, at any tiline when 
said wire 40 is in electrical connection with 
the firuit represented by the switch So 
m() v ii. 
"he years eit ployed to permit, rapid re 

ti; ; ; ; ; ; ; i.e. switch aris to their noi'nai po 
sition witiyo it over-running and for locking 
tle swit is a rais ii. normal position a reihei'e- 
in described for the purpose of clearness, 
bit such means are not herein claimed, being 
the subject of a claim in our divisional ap 
plication No. 7 S4, 225, filed August 11, 1913. 

We are aware that, prior to our resent 
in ventio: , , controlling systems have been 
set willic have been atte wit: ; , ng 

switcl i i" sittalie isly ci): it i: ; ; ; ; he 
?oirect is a pet \veen eit: ) it is i 
eis, and their 'sective sigi: 
inst; iii. e. fs, a switches for e 
circuits wherely : It's of stich cil 
be take fr; the conti's of the gain 
and we are further aware in constructing 
sone of silich gettig switches pit visit in was 

.338 

individa switches com 
* : . ; : li e separately op 

t’ atted. We iii. fire do, it claim such 
colojini to is broaily; it it 
What we clain is: 
i. The combitat: 

;: le we reiy the 

series of signal 
ing cil its each 'tii, prising a battery and 
sisrnai i ransmitting devices and signal-re 
ce is is chanisii. switching devices for 
each circuit, and it innecting circuits between 
said switching devices, each such switching 
device being so arranged that in one position 
it disconnects the signal - receiving mech 
anisin from its circuit, in a second position 
connects its circuit in series with some other 
circuit, or in a third position connects its 
circuit with the signal receiving mechanism 
and permits its circuit to be connected with 
circuits controlled by other similar switches. 

2. In a signal-controlling systei), the con 
li)ation with a circuit including a signal 
receiving device and a signaling circlit. 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 tile second set and 
wiil, one side of the signaling and signal 
'eceiving circiits, a circuit connecting a sec 
ond point of the first set with the other side 
of said signal-receiving circuit, a circuit con 
itecting a point of the second set Wilh 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 said arms being connected to the other 
side if the signaling circuit, and circuit con 
nections for the other two arms. 

3. In a signa-controlling system, the conn 
bination with a circuit ini'ilding a signal 
receiving device and a signaling circuit, of a 
switching device comprising three sets of 
'ontacts, each set containing a number of 
contact points, a circuit inel titling points in 
each set, a circuit, coluneeting a point (if i !e 
first set with a point of the second set atti 
with one site of the six allins' ; at sig: . 
receiving circuits, a circ if : ; ; ; ; c. i. 12 a set 
ond point of the first set with the (ther side 
(if said signal-receiving circuits, a circuit 
contecting 9 point of tile second set with 
two points of the third set, three switch arms 
having a common actuating meals and each 
adapted to engage one set of contacts, one 
is f said at'n is being connected to the other 
side of the signaling circuit, circuit connec 
tions for tie other two it'ms, and means 
where is aly given circuit, it as i.e. cut off 
without establishing copiectic, with the a...es 

4. 1 : 
ligi:ii)": 
innys' 

ce: {rolling systein, the com 
{r}al receiv's device of a 

snaiing circ; it. 
g switch ; : ... ', signaling cir 
S. S. f. , i. ising three 
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switch arms, sets of contact points arranged 
to be engaged by stach arms, a circuit con 
necting contact points in each set with a 
switch arm in an adjacent gang switch, a 
circuit connecting a point of the first set 
with a point of the second set and with one 
side of the signaling and signal-receiving 
circuit, a circuit connecting a third point of 
the first set with the other side of said signal 
receiving circuit, a circuit 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 switch 
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 a 
number of signaling circuits connected there 
to of a gang switch for each signaling cir 
cuit, each such switch - comprising three 
switch arms, sets of contact points arranged 
to be engaged by such arms, a circuit con 
switch arm in an adjacent gang switch, a 
circuit connecting. a point of the first set 
with a noint of the second set and with one 
side of the signaling and signal-receiving 
circuit, a circuit connecting a third point of 
the first set with the other side of said sig 
nai-receiving circuit, a circuit connecting a 
point of the second set with two points of 
the third set and with a second switch, arm 
in an adjacent gang switch, the remaining 
switch arm of each set having its pivot con 
nected to the other side of its signaling cir 
cit, and mechanism arranged to operate the 
gang switches simultaneously or separately. 

6. In a signaling system, the combination 
with a circuit 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 maintain normal flow 
of current. - ... 3 

7. In a signaling system, the combination 
with a circuit 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 separate means for sub 
stituting therefor a resistance sufficient to 
maintain normal flow of current. 

8. In a signaling system two or more cir 
cuits each including a battery and signaling 
devices, an electronagnetic 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 circuit in series 
with another circuit. -- 9. In a signaling system two or more cir 

ivot connected 

cuits each including a battery, signaling de 
vices, and an electromagnetic device, such 
as a recorder, switching devices connected 
to the terminals of each circuit, said switch 
ing devices having interrelated connections 
and means constructed and arranged to dis 
connect the electromagnetic device, to sub 
stitute therefor a resistance sufficient to 
maintain normal flow of current, to discon nect this circuit while so arranged from 
other circuits of the system, or to connect 
the so-arranged circuit in series, with another 
circuit. . . . . .''. 

i0. A Egg 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 
stant potential, a second similar signaling 

ing boxes, an electromagnetic.re: 36 

vo 

circuit and switching mechanism for placing 
the first circuit in series with the second. . 

necting contact points in each set with a . ... ii. 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 to 
maintain normal flow of current, a series of 
similar signaling circuits and switching con 
nections for placing the first circuit in series 
with either of the other circuits. 

12. In a signaling systemia circuit includ 
ing a battery, signaling devices and an elec 

90 

95 

tromagnetic device, such as a recorder, a . 
pair of connected switch arms connected to 
the terminals of said circuit, 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 EEE in series with in 
other circuit. . . . . . . 

13. A system comprising a series of sig 
naling circuits, each circuit. comprising a 
battery and signaling devices, an electroniag 
netic device, a gang switch for each circuit 
and interrelated connections, between said 

100 

105 

110 

switches whereby are forlined three branch.: 
circuits controlled by each switch, viz. one -branch for excluding the electromagnetic 
device and closing the circuit on itself, il. 
second branch circuit including the electro 
magnetic device and extending fo switclies. 

2 of other circuits whereby the circuit may be 
connected in series with said other circuits and the third branch circuit for excluding 
the electromagnetic device and pitting said 
circuit in series connection with switches of 
other circuits. - . . . . . . 

14. A system comprising a series of sig 
nating circuits, each circuit comprising a 
battery and signaling devices, an electro 
magnetic device, a gang switch for each cir: 
cuit and interrelated connections between 

115 

  



s i(33.34.6 

said is vitches whereby are formed three which the electromagnetic device is ex 
branch circuits controlled by cach switch, cided, a resistance sufficiety f. io maintaii 
viz., one brauch for excluding the electro- royinal law of cirrent substitect in the 
magnetic. device, substituting therefor a re-sigialing circuit, is disconiccled from tis' 
sistance sufficient it aaintail normal flow of (tier circilit, aid active: in which it is in 
current aid ciosing the circuit on itself, a condition to plat itself in series with aliy 
second branch circuit including the electro- Q{her circuit, which is not itself disconnected. 
magnetic device and extending to Switches 19. A system comprising a series of sig 
of other circuits whereby the circuit may be nailing circuits, each confining it batters 

o connected in series with said other circuits a 
and the third branch circuit for excluding device, a gang switch for each circuit 
the electronagnetic device, substituting and interrelated connections between such 
therefor a resistance sufficient to maintaii. switcies whereby are formed braich cir 

s 

ind signaling devices, an electromaguctic 

normal flow of current and putting said circuits controlled by each switch, viz., one in 
15 cuit in series connection with switches of which the signaling circuit is independent 

other circuits. t . . . . . . . of...other circuits but in condition to have 
5. A systent comprising a series of sigr: any other circuit, put in series with it and 

maling circuits, each containing a battery said electronagnetic device, and another in 
and signalizig devices, an electromagnetic which it is in condition to put itself inseries 

20 device, a gang switch for each circuit with any other circuit which is not discon 
and interrelated connections between such nected from its associated electromagnetic 
Switches whereby are formed branch circuits device. 
controlled by ach switch, viz., one in which 20. A system comprising a series of sig 
the signaling circuit is disconnected from naling circuits, each containing a battery 

25 any other circuit, and another is, which said and signaling devices, an electromagnetic 
signaling circuit is independent of other cir. device, a gang switch for each circuit. 
cuits but in condition to have any other cir- and interrelated connections between such 
cuit put itself in series, with it and the elec- switches whereby are formed branch circuits 
tromagnetic device. . . . controlled by each switch, viz., one in which 

g 16. A system comprising Rt. series of sig the signaling circuit is independent of other 
t nating circuits, each containing a battery circuits but in condition, to have any (ther 

and signaling devices, an electromagnetic circuit put in series with it and said elec 
device, a gang switch for each circuit, tromagnetic device, and another. in which 
ind iterrelated connections between such the electromagnetic device is excluded, at 

85 switches whereby are formed branch cir 
cuits controlled by each switch, viz., one in 
which the electromagnetic device is ex 
cluded, a resistance sufficient to maintain . 
mornal flow of currett substituted and the 

it signaling circuit is disconnected front any device. 
other circuit, and another. in which said 21. In a signaling systein, the cotiabilia 

::cuit is independent of other cir-tion of a plurality of signaling circuits, each piadii in to have any other cir- containing a battery, signaling instruments 
ies with it and the elec- arid an electromagnetic device, switching de 

resistance sufficient to maintain Jornal flow 
of current substituted and the signaling cir 
cuit is it condition to put itself in series 
with any other circuit which is not discon 
nected from its associated electroitagnetic 

signaling 
cuis; bit 
citi. it it. 

45 freliaglief 
li. A 

Iltuting circuitagh containing a lattery 
ing circuits in series with any other and cir 
cit connectious controlled by said switches 

and signaling devices, an electrotagnetic whereby in contecting one signaling circuit 
device, a ; switch for each circuit in series with another the electromagnetic 

50 and in cri'etate citiecki) as between such device of the first named circuit will be cx 

fif:}}}rising a series if sig 
w . . . 

switches wherely are formed 'aac cir. cluded from the circuit and a resistancé stifli 
cuits; controlled by each switch, viz., one in cient to maintain normal flow of cul'rent 
which the signaling circuit is disconnected substituted therefor. from any other circuit, and another in 22. In a signaling system, the cohabita 

g; which said sigrating circuit is in condition ition of a plurality of circuits each normally 
to put itself rjes with any other circuit including a battery, signal transmitting 
which is ; ; ;ise ited from its and signal receiving devices, switching 
assi:iatec elec | devices connected to the terminals of each 

circuit, said switching devices having inter: 
related connections and means constructed 

isit thl arranged for connecting a signaling cir 
circuit cuit is series with another and substituting 

sitei, for the receiving instrument of the first 
d : raisels cir-i nanued circuit, a resistance sufficient to main 

itei, viz. cng in tain normal flow of current. 

Siits (.. 
iii! 

vices for commecting any one of sail signal 
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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 device, 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 said circuits in series relation and 
to substitute a corresponding 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 sini 
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 
circuit 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, it c bination with a plurality 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 circuit to maintain a 
normal flow of current in the circuits so 
connected, under the e-mbined potential of 
their batteries. 
2. In a signaling system, a circuit in 

cluding a battery, signaling devices, and an 
electromagnetic device, a switching device 
having a pair of coöperating 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 connections with the switch contacts 
whereby the operation of the switch arms to 
connect one circuit in series with the other, 
substitutes for the electromagnetic device of 
the first circuit its corresponding resistance. 

28. 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 

9 

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 said circuit 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 
cluding 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 by the operation of each switch, viz., 
a resistance path excluding the electromag 
netic device and completing a signaling cir 
clait on itself; second, a path including the 
elect (magnetic device and extending to 
s\vitches of other circuits whereby the cir 

70 

75 

80 

90 
e; it may be connected in series with any of 
said other circuits, and third, a resistance 
ath excluding the electromagnetic device 

and adapted to connect the circuit in series 
relation with the switches of other circuits. 

30. A system comprising in combination, 
a plurality of signaling circuits, each con 
t; iiiing a battery, signaling devices and an 
lectronagnetic device, a gang switch for 

each circuit, and inter-related connections 
lei Veen slich s \vitches forming complete cir 
cii is controlled by each switch, one of said 
circuits being disconnected from any other 
signaling circuit, and another circuit inde 
pendent of the other signaling circuits, but 
adapted to have any of said circuits con 
nected there with 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 connections be 
tween said switches, forming complete cir 
cuits controlled by each switch, one of said 
circuits containing a resistance correspond 
ing to the electromagnetic 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 

65 between said switches, said connections be- cuit adapted to be connected in series, with 

OS 

00 

05 

10 

115 

20 

25 

30 



O 1,080,248 

any other signaling circuit not disconnected 22 and to the piet 
from the system. gang switch to the 
33. A system comprising in combination aria 1U arranged to 

a plurality of signaling circuits, each nor- and 22 and having 3 
5 mally containing a battery, signaling de- costact 22 of the rex i. 

vices and an electromagnetic device, a gang right in the series, 
switch for each of said circuits and inter. , , in a sistasig system, tire (tiltina 
related connections between said switches tion with a repeater of a series of sigitaling 
constituting complete circuits controlled by circuits, each circuit if childing a lattery aid 

10 each switch, one of said circuits including a signaling devices and connected to the re 
resistance in place of the electro-magnetic peater, and a corresponding series of gang 
device but disconnected from any other cir- switches, each gang switch comprising me 
cuits, and another adapted to be connected chanically coniected switch arms 8, 9, iO 
in series with any signaling circuit not dis- and contacts 14, 15, 1'5, 7, 18, 19, 20, 21, 22, 

5 connected from the system. said arm 8 arranged to engage contacts 14. 
34. A system comprising in combination, 15, 16 and having its pivot coin:cted t con 

ii its 2, 
offed with 

it. : , ) if: 

a plurality of signaling circuits, each nor- nected contacts 14, 13 and 21 of an adjacent 
mally containing a battery, signaling de- switch of the series and contact 15 connected 
vices and an electromagnetic device, a gang in series with the repeater to one side of 

20 switch for each circuit and inter-related con- the battery, contact 18 connected to contact 
nections between said switches, constituting 17 which is directly contected to the same 
complete circuits controlled by each switch. side of the battery, and a resist: ince sufi 
one of said circuits forming a signaling cir- cient to maintain normal flow of current in 
cuit independent of other circuits, but in such direct connection, said aria ) having 

25 condition to coöperate with any other sig- its pivot connected to the other side of the 
naling circuit that may be connected there- battery, and arranged to engage contacts 17, 
with, and another circuit in condition to co- 18 and 19, contact is connected to contacts 
operate with any other signaling circuit not 20 and 22 and to pivot of arm 10 of the next 
disconnected from the system with which it gang switch to the left in the series, and arm 

30 may be connected in series, 10 arranged to engage contacts 20. 21, 22 
35. A system comprising in combination, and having its pivot connected with con 

a plurality of signaling circuits, each nor- tact 22 of the next gang switch to the right 
mally containing a battery, signaling de- in the series. - - - - 
vices and an electromagnetic device, a gang 38. In a signaling system, the combina 

35 switch for each circuit and inter-related tion of a series of signaling circuits, on 
connections between said Switches constitut- nected to a repeater, each circuit including 
ing complete circuits controlled by each a battery and signaling devices, a gang 
switch, one of said circuits forming a sig- switch for each circuit having circuit con 
naling circuit independent of the others and nections directly connecting ech side of the 

40 in condition to coöperate with any other battery to the switch and one side of the at 
signaling circuit that may be connected in tery through the repeater to the switch, said 
series there with, and another including a gang switches having inter-connected cir 
resistance in place of the electromagnetic cuits and contacts constituting tea is where 
device and in condition to coöperate with by each gang switch can () coin plete aii 

45 any other signaling circuit with which it dissociate its own circuit from the system 
may be connected in series. and from the repeater while maintaining 

36. In a signaling system, the combina- closed circuit relations with adjacent gang 
tion with a repeater, of a series of signaling switches. (2) can connect its evil circuit 
circuits, each circuit including a battery and with the repeater and permit any other gang 

50 signaling devices and connected to the re- switch in series position to connect its sig 
peater, and a correspotling series of gang naling circuit with the repeater, and (3) 
switches, each gang switch comprising me- can disconnect from the repeater its own 
chanically connected switch arms 8, 9, 10, signaling circuit and connect it to said re 
and contacts 14, 15, 16, 17, 18, 19, 20, 21, 22, peater through any other gang switch in 

55 said arm 8 arranged to engage contacts 14, normal position. 
15, 16 and having its pivot connected to con- 39. In a signaling system, the combina 
nected contacts 14, 19 and 21 of an adjacent tion with a repeater, of a series (if signaling 
switch of the series, contact 15 connected in circuits, each circuit, including a lattery and 
series with the repeater to one side of the signaling devices and cunnected to the re 

60 battery, contact 16 connected to contact 17 peater, and a corresponding series of gang 
which is directly connected to the same side switches, each switch conprising mechani 
of the battery, said arm 9 having its pivot cally connected switch arms 3, ;, 0, and 
connected to the other side of the battery contacts 14, 15, 3, 17, 8, 9, '9, 21, 22; said 
and arranged to engage contacts 17, 18, and arm 8 being arranged is is gige contacts 4, 

65. 19, contact 18 connected to contacts 20 and 15, 16 and being connected to contacts j4. 
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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 to 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, 
22 and being connected to contacts 18, 20, 
22 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 

Ll 

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 through 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 being connected to the other side 
of the circuit, contact 18 being connected to 
contacts 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. 

CLARENCE E. BEACH. 
HERMAN W. DOUGHTY. 

Witnesses: 
W. R. Goudy, 
E. V. STOODLEY. 
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