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To ail, uhon, it play concern: 
Beit known that I, URLAs J. FRY, a citizen 

of the United States, residing at Milwaukee, 
in the county of Milwaukee and State of Wis 
consin, have invented certain new and useful Improvements in Electric Controlling Sys 
tems, of which the following is a specification, 
reference being had to the accompanying drawings, forming a part thereof. 
The main objects of this invention are to 

control the application of electric current to 
various kinds of work, such as the operation 
or release of railway - signals at different 
points from a central point or main station, 
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So 

to place responsibility on a single operator, 
to avoid mistakes and accidents, and gener 
ally to improve the construction and opera 
tion of apparatus of this class. 

It consists in certain novel features of con 
struction and in the peculiar arrangement 
and combinations of parts, as hereinafter par 
ticularly described, and pointed out in the claims. 

In the accompanying drawings like char 
acters designate like or similar parts in the several figures. 

Figure i is a diagram of apparatus em 
bodying the invention as installed at and 
connecting two substations with a main sta 
tion. Fig. 2 is a diagrap, showing an exten 
sion and modification of the apparatus; and 
Fig. 3 is a sectional yiew, on an enlarged 
scale, of a 
Fig. 2. - 
For the purpose of illustration and expla 

nation the apparatus is shown and described 
in connection with block-signals for railways; 
but with little or no change it may be used 
for other purposes, such as the distribution 
or control from a central or main station of 
current for lighting, power, and other uses. 
The system as shown comprises a central 

or main station A. and substations B, C, and 
D, which are connected by two electric cir 
cuits-a ' working ' circuit a. and a 'cut out' circuit b. 
At the main station. A the working circuit 

includes a battery or generator c, a pole 
changing switch d, and Morse or other trans 
mitting and receiving instruments e and f. 
The switch d, which is shown in abnormallpo 
sition, is held in normal position when re leased by a spring g. 
The cut-out circuit includes at the main 

part of the apparatus shown in 

station a battery or generator h, an auto 
natic pole-changing switchi, and the mag net of a relay j. 
A Nis closed local circuit k at the 

main station includes a battery or generator 
l, a magnet m for operating or reversing the 
switch i, the armature of the relay 3. the 
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magnet and armature of a repeating-relay n, 
and a device, such as an ordinary push-button 
o,for manually closing said circuit around the 
break made by the relay n. The armatures 
of the relays and in and the armature or ar 
mature-lever of the magnet in, which consti 
tute a part of the pole-changing, switch i, 
are provided with retracting-springs and 
back stops. . 

At each substation the cut-out circuit in 
cludes the magnets of a polarized relay 
is provided with a switch q, having back and 
front stops and contact-pieces 2 and 3 for 
momentarily opening said circuit and divert 
ing the cut-out current from said relay to the 
mainline beyond. A branch of the working 
circuit at each substation includes a Morse 
keye and receiver for other instruments for transmitting and receiving signals or mes 
sages. Each substation is also provided 
with a polarized relay r, connected on one 
side with the ground and on the other with 
the front stop 5 of a switch s, which, in its normal position against its back stop 4, 
closes the working circuit through the re 
ceiving and transmitting instruments e andf 
at each station to the line beyond. The ar 
mature of each relay p, working between op 
posing stops and contact pieces. 6 and 7, 
forms PS of the working circuit, and 
when said armature in its normal position 
through the associated transmitting and re 
YES instruments e andf; but when in ab normal position it engages its back stop 7 

the working current is diverted from said in 
struments and the associated relay and switch s to the main line. . 
At each substation there is a local circuit, t, including a battery or generator u and the 

armature or movable part of the relay r, 
which controls said circuit. For railway, 
signal service and some other purposes this 
circuit may have a number of branches each 
provided with a magnet v, which may be 
called the 'working' magnet, and an inac 

} cessible contact-piece w, arranged to be en 

engages its front stop 6 said circuit passes. 

and 
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C. 

prevent an operator at a substation from 

zo 
crank being constructed and arranged to ex 
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ergized, drops its armature, breaking the lo 
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3. 

gaged by a plug ac or other shiftable part for 
closing the circuit through either branch. 

For railway-signal service each substation 
is Supplied with semaphorés or signals y ly, 
which are connected and arranged in the 
usual or in a suitable manner to be operated 
by levers 2 for governing the running of 
trains in opposite directions. These signals 
are locked and normally held in danger or 
stop position by the pivoted armatures 8 or 
detents operated by the magnets. and nor 
inally engaging locking-bars 9, connected 
with the leversa, as shown in Fig. 1 at C. To 
lowering both his signals by shifting the plug 
a from one contact-piece it to the other with 
out permission from the operator at A, the 
arms or movable members of the switches g 
and S may be attached or connected with a 
crank-arm 10, as shown at D in Fig. 2, said 
tend over the plug ac and prevent its with 
drawal from the contact-piece with which it 
is engaged as long as said switch-arms are 
held against their front stops 3 and 5. A re 
tracting-spring 1 tends to hold said crank in 
normal position with the switch-arms against 
their back stops 2 and 4. 

in the application of the system to other 
purposes than the control of railway-signals 
the working magnets will be arranged to 
operate other devices or mechanism. When 
applied to the control of railway-signals as 
herein shown and described, the apparatus 
operates as follows: A SSuining that signals ty 
control east-bound traffic and an east-bound 
train wishes permission to pass station C, the 
operator at that station obtains such per 
mission from the operator at the main sta 
tion A, communicating with him by means 
of the transmitting and receiving instru 
ments e and fin the working circuit. When 
the operator at C has received permission to 
lower his signal, he depresses the key of his 
switch g, thereby cutting out all other sub 
stations in both directions from connection 
with the main station A. In the normal coin 
dition of the system, with all the switches q 
standing against their back stops 2, as shown 
at B, Fig.1, the armature of the repeating 
relay n is held by its magnet in opposition to 
the pull of its retracting-spring against its 
front stop and forms a part of the local cir 
cuit k. The magnet m, being thus energized, 
holds its armature against the pull of its re 
tracting-spring in its normal position, the re 
verse from that in which it is shown in Fig. 1. 
Under these conditions when the key or arm 
of switch q is depressed at C the cut-out cir 
cuit b is momentarily broken at that point. 
The magnet of the relay i, being thus de?n 
cal circuit k at that point and de&nergizing 
magnet m, and relay-maghet n, which re 
lease their armatures. The pole-changing 
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switch i is thereupon shifted by its retract 
ing-spring to the positio; in which it is 
shown in Fig. 1, reversing the current of the 
battery h through the cut-out circuit. Im 
mediately upon the engagement of the key 
or arm of the switch g with its front stop 3 at 
C the cut-out circuit b is closed and the mag 
net of relay j is again energized, thereby 
closing the local circuit at that point; but the 
local circuit remains open on account of the 
break therein at the E. m, and consequently the pole-changing switch i will 
retain the position to which it has just been 
shifted for reversing the cut-out current. 
This reversed current through the cut-out 
circuit b shifts the armatures of the relays p 
at all the substations except C from their 
front stops 6 to their back stops 7, as shown 
at B and D, Figs. 1 and 2, thereby diverting 
the working current in circuit a from the sig 
nai transmitting and receiving instrumentse 
and f and preventing the operators at those 
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stations from making use of the working cur 
rent if they attempted to do so by depress 
ing the keys of their switchess. By the de 
pression of the key of the switch g at C the 
relay.p. at that station was cut out of circuit b, 
and the armature of said relay was thus al 
lowed to remain against its front stop 6 in 
position to direct the working current. 
through the magnets of the associated relay 
r' upon the depression of the key, or arm of 
the associated switch s. The operator at C 
having inserted his plug a between the pair of contact-pieces up in it. branch of the lo 
cal circuit i controlling the signal y, then de 
presses the key of switch 8 against its front 
stop 5, thereby connecting the relay rat that 
station with the working circuit a through 
the associated signal transmitting and re 
ceiving instruments e and fand the armature 
of the relay p. The operator at A having 
shifted his switch d into the position in 
which it is shown in Fig. 1 sends through the 
circuit a a reversed current which shifts the 
armature of the polarized relay rat C against 
its back stop and closes the local circuit, t, 
thereby energizing the magnet in that 
branch through which the circuit is closed, 
drawing the armature df detent 8 out of en 
gagement with the associated locking-bar 9, 
and releasing the signal i?, which the opera 
tor then lowers, as shown in Fig. 1, by means 
of the lever 2. 
With the arrangement shown at D in Fig. 

2 if the operator should attempt to secure a 
second unlocking or to release his signal y 
with current intended for his signal y after 
the latter had been released it would be 
necessary for him to allow the crank () to re 
turn to its normal position, so that the plug a 
could be shifted from one contact-piece w to. 
the other; but in this operation the switch 
arm q engages its back-stop 2, closing the 
cut-out circuit b through the associated relay 
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a, and the reversed current thereby supplied 
to said relay shifts its armature against its 
back stop 7, cutting off the 
from that Slibstation. 

After receiving word from tie operator at 
the substatio; that the signal for which per 
mission has been obtained has been lowered 
the opei'elor at A releases his switch d and 
pushes the button 0, thereby restoring the 
systein to its normal condition. The spring 
if shifting the switch d when released back 
to its original position, current from hat 
tery c fows through the working circuit 
a in its normal direction. The depression of 
the utton O momentarily closing the local 
circuit, k around the break between the aima 
ture of relay in and its front stop energizes 
the magnet of Silic relay and the magnet }, 
which thereupon attract their arnatures, 
closing the break in the local circuit at n and restoring the pole-chainging switch i to its 
original position, so that current from the 
battery h will again flow through the cut-out 
circii in its normal direction, and thereby 
shift the armatures of all the relays p back 
against their front stops (3. 

If the operators at two or more statios 
sould attempt simultaneously to secure the 
use of the working circuit, the substation 
nearest to the main or central station A. Would 
preyaii, because the depression of the switch 
Sai, that substation disconnects the more dis 
tant stations froin the working circuit a, 
while the depression of the switch q reverses 
the cut-out current, thereby shifting the ar 
Inatures of the Irelays p at all other stations 
against their back stops lid cutting the 
working current off fren those stations. 

The batteries or genei'ators c and it of the 
working and cut-out circuits eaci have at 
the main station A., as shown ii Fig. . a. 
groid connection with whici tither pole 
may be connected through tie associated 
poie-hanging switches i Binii, but is place 
of ground contactic i, oth circuits 
may obviously hav: a Sire ins:ead of a 
ground return. 

in place of the telegrapi inst ruinents e and 
the working circuit may be provided with 

telephones for communicating between any 
sui station and the main station, or such in 
struments may be entirely olnitied from the 
working circuit aid a separate circuit ein 
ployed for trans initting messages. 

Warious changes in details of coist; iiition 
and arrangement of parts inay be made 
without, materially ailecting the ocration of 
the system and without departing from the 
principle and intended scope of the inven 
tion. 

claim 
1. In an electric controlling system the 

combination of working and cut-out circuits 
connecting a number of substations with a 
main station, a polarized relay at each sub 

t 

working current : 

3. 

station controlling the working circuit and 
having its magnet in the cut-out circuit, a 
pole-changing switch in the cut-out circuit, 
ineans for reversing said Switch when said 
cut-out circuit is opened, and a switch at 
each substation arranged to open the cut-out 
circuit, and to disconnect the associated po 
larized relay therefrom, substantially as de 
scribed. 

2. In an electric controlling system the 
combination of working and cut-out circuits 
connecting a number of substations with a 
main station, a polarized relay at each sub 
station controlling the working circuit and 
having its magnet in the cut-out circuit, a 
pole-changing switch in the cut-out circuit, a 
local circuit including a magnet for operating 
said switch, a relay-magnet included in the 
cut-out circuit and controlling said local cir 
cuit, and a switch at each substation ar 
ranged to open the cut-out circuit and dis 
connect the associated polarized relay, sub 
stantially as described. 

3. In an electric controlling system the 
combination of Working and cut-out circuits 
connecting a number of substations with a 
inain station, a polarized relay at each sub 
station controlling the working circuit and 
having its magnet in the cut-out circuit, a 
pole-changing switch in the cut-out, circuit at 
the main station, a normally closed local cir 
cuit including a repeating-relay and a magnet 
for holding said switch in normal position, 
means for closing said local circuit around 
the break therein caused by said repeating 
relay, a relay in the cut-out eircuit control 
ling said local circuit and a switch at each 
substation arranged to open the cut-out cir 
cuit and to disconnect the associated polar 
ized relay, substantially as described, 

4. It all electric controlling system the 
combination of working and cut-out circuits 
'onnecting a number of substations with a 
main station; a polarized relay included in 
the cut-out circuit, and controlling the work 
ing circuit at each substation; a local circuit 
including a working magnet at each sub 
station, a polarized relay for closing said 
local circuit, a switch for connecting said re 
jay with the working circuit, a pole-changing 
switch in the working circuit at the mainsta 
tion, a pole-changing Swich in the cut-out 
circuit, means for reversing said last-men 
tioned switch when the cut-out circuit, is 
opened, and a switch at each substation ar 
ranged to open the cut-out circuit and to 
disconnect the associated polarized relay 
which is normally included therein, substan 
tially as described. 

5. In an electric controlling system the 
combination of working and cut-out circuits 
connecting a number of substations with a 
Thain station, and each including a generator 
and a pole-changing switch, a local circuit at 
each substation, including a generatbr and 
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having branches each including a working 
magnet, means for closing said local circuit 
through either branch, a polarized relay for 
closing said local circuit, a switch for con 
necting said relay with the working circuit, a 
polarized relay in the cut-out, circuit at each 
substation for diverting the working current 
from that station, means, or reversing the pole-changing switch of the cut-out circuit 
when that circuit is opened, and a switch at 
each substation arranged to open the cut-out 
circuit and to disconnect the associated relay 

25 

therefrom, substantially as described. - 
6. In an electric controlling system the 

combination of working and cut-out circuits 
connecting a number of substations with a 
main station, and each including a generator 
and a pole-changing switch, a local circuit at 
each substation including a generator and 
having branches each provided with a work 
ing magnet, means for closing said local cir 
cuit through either branch comprising a con 
tact-piece for each branch and a shift able 
part adapted to be engaged with either con 
taët-piece, a polarized relay for closing said 
local circuit, a switch for connecting said re 
lay with the working circuit, a polarized relay 
in the cut-out circuit at each substation for 
diverting the working current from that sta 
tion, means for reversing the pole-changing 
switch of the cut-out circuit when that cir 

35 

40 

45 

55 

65 

Guit is opened, a switch arranged to open the 
cut-out circuit and to disconnect the associ 
ated relay therefrom, and an operating-arm 
connected with the switches in the working 
and cut-out circuits at each substation and 
adapted when in position for connecting the 
working circuit with the local relay to pre 
vent the removal of said shiftable part from the contact-piece engaged thereby, substan 
tially, as described. 

7. In an electric controlling system the 
combination of working and cut-out circuits 
connecting a number of substations with a 
main station and each including a generator 
and pole-changing switch, message transmic 
ting and receiving instruments in the work 
ing circuit at each station, a local circuit in 
cluding a working magnet at each substation, 
a polarized relay for closing said local circuit, 
a switch for connecting said relav with the 

o working circuit, a polarized relay included in 
the cut-out, circuit at each substation for di 
verting the working current from that station 
when it is being utilized at another and the 
ut-out current is reversed, means for re 
versing the pole-changing switch of the cut 
out circuit when said circuit is opened, and a 
switch at each substation arranged to open 
the cut-out circuit and to disconnect the as 
sociated relay therefrom, substantially as de 
scribed. 

8. In an electric c. 
combination of 'vorking and cut-out circuits 
connecting a number of substations with a 

controlling system the 
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main station, a polarized relay included in 
the cut-out circuit and controlling the work 
ing circuit at each substation, a local circuit 
including a working magnet at each substa 
tion, a polarized relay for closing said local 
circuit, a pole-changing switch in the working 
circuit at the main station, a pole-changing 
switch in the cut-out circuit, means for re 
versing said last-mentioned switch when the 
cut-out circuit is opened, and a switch at 75 
each substation arranged to open the cut-out . 
circuit and to disconnect the associated po 
larized relay which is normally included 
therein; substantially as described. 

9. In an electric controlling system the 
combination of working and cut-out circuits 
connecting a number of substations with a 
main station and each including a generator 
and a pole-changing switch, a local circuit at 
each substation including a generator and 
having branches each including a working 
magnet, means for closing said local circuit 
through either branch, a polarized relay for 
closing said local circuit, a u 
the cut-out circuit at each substation for 
diverting the working current from that sta 
tion, means for reversing the pole-changing 
switch of the cut-out circuit when that cir 
cuit is opened, and a switch at each substa 
tion arranged to open the cut-out circuit and 
to disconnect the associated relay therefron, 
substantially as described. 

10. In an electric controlling system the 
combination of working and cut-out circuits 
connecting a number of substations with a 
main station and each including a generator 
and a pole-changing switch, a local circuit at 
each substation including a generator and 
having branches each provided with a work 
ing magnet, means for closing said local cir 
cuit through either branch comprising a con 
tact-piece for each branch and a shift able 
art for engaging either contact-piece, s), po 
arized relay for closing said local circuit, a 
polarized relay in the cut-out circuit at each 
substation for diverting the working current 
from that station, means for reversing the 
pole-changing switch of the cut-out circuit 
when that circuit is opened, a switch ar 
ranged to open the cut-out circuit and to 
disconnect the associated relay therefrom, 
and an operating-arm connected with the 
switch in the cut-out circuit at each substa 
tion and adapted when in abnormal position 
for disconnecting the associated relay from 
the cut-out circuit to prevent the removal of 
said shift able part from the contact-piece en gaged thereby, substantially as described. 

i1. In an electric controlling system the 
combination of working and cut-out circuits 
connecting a number of substations with a main station and each including a generator 
and pole-changing switch, rhessage transmit 
ting and receiving instruments in the work 
ing circuit at each station, a local circuit in 
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cluding a working ge: at each substation, 
a polarized relay for closing said local circuit, 
a polarized relay included in the cut-out cir 
cuit at each substation for diverting the work 
ing curren from that station when it is being 
utilized at another and the cut-out current, 
is reversed, means for reversing the pole 
changing switch of the cut-out circuit, when 
said circuit is opened, and a switch at each 

substation arranged to open the cut-out cir- lo 
cuit and to disconnect the associated relay 
therefrom, substantially as described. 

In witness whereof Ihereto affix my signa 
ture in presence of two witnesses: 

URLAS. J. FRY 
Witnesses: ... " 

CHAs. E. Goss, 
BERNARD C. ROLOFF. 


