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UNITED STATES PATENT OFFICE. 
GEORGE. F. MILLIKEN, OF BOSTON, MASSACHUSETTS, ASSIGNOR TO GAME 

WELL FIRE-ALARM TELEGRAPH COMPANY, OF NEW YORK, N.Y. 
Auxi. ARY FREs AAR SYSE 

No. 824,804, specification of Letters Patent. Patented July 3, 1906, 
Application filed October 20, 1905, Serial No. 283,590, 

To ?till, whon, it may concern: . 
Be it known that I, GEORGEF. MILLIKEN, 

of Boston, county of Suffolk, State of Massa 
chusetts, have invented an Improvement in 

5 Auxiliary Fire-Alarm Systems, of which the 
following description, in connection with the 
accompanying drawings, is a specification, 
like characters on the drawings representing 
like parts. - . 

Io This invention has for its object to provide 
an auxiliary fire-alarm system with an indi 
cating device by which the number of the 
substation in the auxiliary circuit which has 
been operated to cause the street-box to send 

I5 in the alarm will be indicated at a point to be 
observed conveniently by the fEN es 
sponding to the alarm. 
As the fire apparatus responding to an 

alarm first goes to the fire-alarm box, or what 
2O is commonly called the “street-box,' I pre 

fer to locate the indicator on the pole or other 
support to which said box is attached, al 
though said indicator may be placed any 
where in the vicinity of said street-box or 

25 elsewhere so far as my invention is con 
cerned. The indicator which I employ is of 
the visual type in order that it may be ob 
served quickly by the firemen, and while 
many forms of visual indicators are now 

3o well known which are suitable for the pur 
pose, yet my invention also includes the gen 
eral construction of a visual indicator which 
is especially devised for the purpose. The 
visual indicator herein shown consists, es 

35 sentially, of a circular glass dial having num 
bers thereon and means for moving said 
dial step by step to bring the numbers suc 
cessively back of a window or opening in 
the front of a suitable case containing the in 

4o dicating apparatus. A miniature electric 
light, which is lighted when the indicator 
operates, is located back of said dial to illu 
minate it in order that the numbers on the 
dial may be observed at night. The indi 

45 cator is provided with a telltale - switch, 
which is included in the auxiliary circuit, and 
normally held closed by the indicating appa 
ratus and adapted to be opened whenever 
the indicating apparatus is operated and to 

so thereafter remain open, and thereby hold the auxiliary circuit open until the indicating 
E. has been reset, said switch thereby indicating whether or not the indicator is set 

in condition to operate. The street-box is 

ticular selecting device which is operate 

provided with auxiliary actuating mechan 
ism of any well-known or suitable construc 
tion adapted to be operated by the auxiliary 

55 

circuit, and the auxiliary circuit, as usual, 
extends to and includes several buildings or 
several floors of a large building, or both, 
and has included in it several circuit operat 
ing devices, one or more for each building or 
floor of a building, as may be required. 
These circuit-operating devices are, so far as 
the present invention is concerned, of. any 
well-known or suitable construction and con 
stitute substations, and the indicator is de 
signed to indicate which substation has been 
operated to cause the street-box to send in 
the alarm, so that the firemen may quickly 
determine the exact location of the fire. 
At some convenient location-as, for in 

stance, in one of the buildings--an apparatus 
is located for operating, the indicator. This 
apparatus is operated by any one of the sub 
stations, and when operated will cause the 
indicator to display the number of the par 
ticular substation, room, or building from 
which the alarm originated. The appara tus comprises, essentially, a multiple-signal 
transmitter adapted to operate the circuit of 
said indicator having selecting devices which 
determine or control its operation which are 
under the control of the several substations, 
there being one selecting device for each sub 
station or group of Substations in a room or 
building, as desired. The transmitter will 
operate the circuit of the indicator a number 
of times in succession, according to the 

b 
the substation, so that the indicator will S. 
up or display the number of the substation, 
... While many forms of multiple-signal trans 
mitters may be employed for carrying out my 
invention, yet the particular form herein 
shown possesses many advantages, and its 
general construction, therefore, forms a part 
of the present invention. 
The transmitter herein shown is normally 

wound and is let off simultaneously with the 
release of the street-box by means controlled 
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by the auxiliary circuit and is provided with 
a telltale-switch which is included in the aux 
iliary circuit and which is closed when the 
transmitter is wound and adapted to be 
opened whenever the transmitter is operated 
and to remain open until the transmitter has 

I95 

been rewound, thereby indicating whether or 



not the trains initter has beer re. t. 
devices are also provided for testing the sev 
eral circuits. 

Figure shows a diagra in of a iuxiliary 
5 fire-alarin system having an indicating de 

vice embodying this invention. Fig. 2 is a 
front elevation of the means for operating 
the indictator, which is controlled by any of 
the substations, coli prising, essentially, a 

o inultiple-signal transmitter and selecting tie 
vices therefor and a tripping-magnet. Fig. 
3 is a side elevation of the multiple - signal 
transmitter and selecting devices. Fig. 4 is 
a side view of the selecting devices, the parts 

15 being in the position they will occupy when 
the signal is being transmitted to the indica 
tor, Fig. 5 is a side view of the tripping 
magnet and also of the cross-relay. Fig. 6 
is a face view of the multiple-signal trans 

2c mitter, the face-plate being removed and the 
transmitter at rest. Fig. 7 is a detail of the 
signal-wheel in its normal position. Fig. S is 
an edge view of the signal-wheel. Figs. 9 to 
i3, inclusive, are details of the winding de 

25 vice of the in tiltiple-signal transmitter. 
i4 is an enlarged detail of the tripping-mag 
net. Fig. 15 is a front view of the indicator. 

Fig. 

Fig. 6 is a front view of the indicator with 
the face-plate and dial-plate removed. Fig. 

3o 17 is a plan view of the indicating lecha)- 
ism. 
the switches operated by the indicating mech 
anism to be referred to. 
The visual indicator which I prefer to ein 

35 ploy will first be described. (See Figs. 15 to 
20.) a represents the body of a shell or case 
of suitable size and shape to contain the oper 
ating parts, and a' the front plate thereof, 
having a circular (T other shaped opening 

4o a back of which a numbered dial-plate l’ 
s b cepresents the main 

shaft of the indicating apparatus, upon which 
the numbered dial-plate 5 is rigidly routed, 
will be displayed. 

having on is face the numbers of the several 
45 substations. The dial-plate l' is secured to a 

flange b", extended from a collar or buy h", 
which is jined or otherwise secured to the 
shaft. A knob b is secured to the shaft h, 
which serves as a means for turning it by 

5o hand for the purpose of winding it. A 
b is provided for turning the shaft, the inner 
end of which is attached to the shaft and the 
puter end to a fixed point. A toothed gear 
b" is secured to the train shaft, which engages 

55 a pinion biournaled in the frame, and to the 
arbor bearing said pinion i? a detent-carrier 
is secured, which consists of a cross-bar l', 
secured to the :)rbor at a point intermediate 
its length and bearing at eached a detent b9, 

6o formed as a laterally-extended Jug. A let-off 
lever b", Illide as a double locking-lever, is 
pivoted at a point intern ediate its length, as 
at t', to the raine, said lever learing at the 
end two locking projections or let offs h9 

65 b', located a short distance apart, and one / 

Figs. 18 to 20, inclusive, are details of 
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occupying a plane above the other. These 
projections or let-oft's bib' are made as lugs 

anci of saic ever l'. 

extended laterally from one side of the lever, 
and each is formed with one beveled face, and 
they are designed to be successively engaged 

| by the detents h". The armature b' of an 
electromagnet l'" is attached to the opposite 

A retractile spring b7 
is attached at oile end to said lever b" and at 
the (ther end to a fixed point, the function 
of which is to move the armattire into its 
retracted position. 
passes through the leverb", which by striking 

fixed part of the fraic r other stop inits 
ille downwari () veinent of the lever. Nor 
inally the armature li occupies its re 
tracted position, and the detent l' engages 
the locking projection l', as shown in Fig. 
iS, and thereby locks the main shaft bearing 
the dial-plate in its normal position. 
When the ariature is attracted, the lock 

ing projection l' disengages the detent b", 
and the arbor bearing the detent-carrier re 
volves until the other detent h" is brought 
into engagement with the locking projection 
b', (see Fig. 19,) making half a revolution. 
uring this half-revolution of the arbor the 

main shaft b will be revolved by the spring b” 
far enough to bring the first number on the 
dial into position back of the opening (t'. 
Subsequently the armature will be retracted 
and the locking projection l' will disengage 
the detent ly", and the latter will move into 
engagement with the locking projection l' 
preparatory to being released when the ar 
nature is again attracted. This operation 

will be 'epeated to successively operate the 
dial-plate b' step by ste) and bring the num 
bers into position back of the opening (t. 
To restore the dial-plate t (), its normal posi 
tion and wind the spring h”, the operator will 
turn the knoll' in the direction of the arrow, 
Fig. 15, and when doing so the toothed gear 
b' will revolve the pinion and detent-carrier 
and the detents h" will engage the bevel-faces 
of and pass by the locking projections l'h' 
until a can-block ('", which is secured to the 
main shaft, strikes against a fixed pin b”", 
projecting from the fraine. 
The dial-plate h' is preferably made of 

transparent laterial, and a miniature elee 
tric lan) ( is coi! tailed in the shell or case 
back of the dial-plate for the purpose of 
illuminating it when the indicator is operated, 
and said lamp is contained in a suitable 
socket, which is coinected in a lan)-circuit 
especially provided for it, said circuit, consist 
ing of the circ (lit-wires c, c', c', c, and c', 
connected to the battery c', and said lamp 
circuit contains a switch which normally 
holds said circuit open, but which closes it 
whenever the indicating apparatus is oper 
at ed. The switch herein shown for operating 
the lain-circuit consists of a pair of spring 
acting ('oint a ci-pens ( c. (mounted Jr on a 
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block of insulating material c' and having a 
normal tendency to close together, and 
means for separating them consisting of a 

Io 

came", composed of a block of insulating ma 
terial, which is secured to the main shaft b. 
The circuit-wires c' care respectively con 
nected to the pens c' c. - 

Normally the cam c' engages the upper 
most contact-pen c and lifts it free from the 
contact-pen c, so as to hold the lamp-circuit 
open, but whenever the main shaft bis turned 

.25 

by its retracting-spring, as it will be whenever 
the indicator operates, said cam will disen 
gage said contact-pen c, and thereby per 
mit it to close onto the contact-pen c, and 
thus close the lamp-circuit and cause the 
lamp to glow, The electromagnet b of the 
indicating apparatus is included in a circuit 
which is adapted to be operated by a multi 
ple-signal-transmitting apparatus and which 
is herein referred to as the “indicator-circuit.' 
The indicator - circuit when established is 
normally open at the multiple-signal trans 
mitter. 
A telltale-switch is also included in the 

... box containing the visual indicator, which is 

so 

35 

4d 
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connected with the auxiliary circuit and is 
normally closed, but is adapted to be opened 
when the indicator is first operated and to be 
subsequently closed by hand when the indi 
cator is wound. This switch is provided for 
the purpose of showing whether or not the 
indicator has been wound or reset, which it 
does by holding the auxiliary circuit open 
until such act has been performed. The 
switch is represented as two contact-pens c' 
c”, attached to the opposite sides of the block. 
c', the ends of which project beyond the 
block and have a normal tendency to spring 
apart, and the ends of said pens project into 
the path of movement of the cam c' and are 
held by said cam in engagement with each 
other when said cann is in its normal position, 
being the position which it occupies when the 
indicator is wound. Upon the first opera 
tion of the indicator the cam c' is turned, 
permitting said contact-pens c' c' to spring 
apart and open the auxiliary circuit, and at 
or about the same time the contact-pens cc 
close together and close the lamp-circuit. 

Circuit-wires l'b' lead from the electro 
magnet b", respectively, to the binding-posts 
b' b, and a circuit-wire b' is connected to 
the binding-post b”, which forms a part of the 
indicator-circuit, which is operated by the 
multiple-signal transmitter, and a circuit 
wire b' is connected to the binding-post b', 
which forms a part of the auxiliary cir 
cuit, but which is adapted to form a part of 
the indicator - circuit when the auxiliary 
circuit is open. A circuit-wire cleads from 
the contact-pen c. to the binding-post c, 
and a circuit-wire cleads from the contact 
pen c' to the binding-post b*. A circuit 

street-box, which forms a part of the auxil 
iary circuit. As the switch c' c' is nor 
mally closed the path for the current through 
the indicating apparatus is as follows: b”, 
b?", c', c, c, c, c, it being understood that 
the indicator-circuit containing the electro 
magnet b is open. 
When the switch cc is open and the in 

dicator-circuit closed at a distant point, the 
path for the current through the indicating 
apparatus will be as follows: b', l, b°, b, 
b20, b2, 24. 
The apparatus for operating the indicating 

device, and which is adapted to be controlled 
and operated by the circuit-operating device 
of any one of the substations, consists of a 
multiple-signal transmitter comprising, es 
sentially, a motor mechanism, a circuit-oper 
ating device operated by it for the indicator 
circuit, and selecting devices which deter 
mine the number of times the circuit-operat 
ing device shall operate the indicator-circuit to thereby move the indicating-dial step by 
step and display a number corresponding to 
the particular selecting device which has been 
operated. The motor mechanism is nor 
mally wount and is released by a tripping 
magnet which is onerated by the auxiliary 
circuit. 

d represents the winding-shaft of the mo 
tor mechanism, (see Figs. 2, 6 and 9 to 13,) 

9 O 
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having attached to it a mainspring d" (see. 
dotted lines, Fig. 6) and bearing a ratchet 
wheel d', which grgages a spring-pressed 
pawl d'; pivoted to the face of a toothed gear 
d, which is mounted loosely on the shaft d 
and which engages a pinion d, secured to the 
signal-wheel shaft d, to which is secured a 
toothed gear d, which engages a pinion d, 
secured to a shaft d", bearing a toothed gear 
d', which engages a pinion d' secured to a 

I do 

shaft d', bearing an escape-wheeld, which is 
engaged by a suitable pallet d. 

direpresents the signal-wheel, which is se 
cured to the shaft d", and said wheel has a pen-engaging portion d', upon which the 
several contact pens d" of the selecting de 
vices bear, and also a toothed portion d4, 

II o 

adapted to engage the contact-pen d", which 
is connected with the indicator-circuit. On 
the face of the signal-wheel a segmental block 
d" (see Fig. 8) of insulating material is se 
cured, which is adapted to engage and lift 
the member d of a switch free from engage 
ment with the member (d thereof. 
switch d dis connected with the auxiliary 
circuit, and its members are normally held 
closed by their inherent spring action when 
disengaged-as, for instance, when the mul 
tiple-signal transmitter is wound and set in 
condition to operate; but whenever the 
transmitter is operated said switch will be 
engaged by the segmental block d", which 
serves as an actuating device therefor, and 

65 wire cleads from the binding-post c' to the will be opened just before the signal has been 

The 
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25 pletely turn the signal-wheel shaft. 

12: 

transmitted, thereby opening the auxiliary 
circuit, at this point, and the auxiliary circuit 
thus opened will remain inoperative until 
said switch has been manually closed. The 

5 switch is adapted to be closed by means op 
erated or controlled by the winding device or 
means employed to wind and reset the inul 
tiple - signal transmitter, and hence said 
switch serves as a telltale to indicate whether 

Io or not the multiple-signal transmitter has 
been wound and reset. To accomplish this 
result, the signal-wheel shaft d" is designed to 
make one complete rotation to first transmit 
the signal and then to open and subsequently 

15 close the telltale-switch, and the motor mech 
anism or train is arranged to tufrn the signal 
wheel shaft a predetermined part of a cycle 
to first transmit the signal and then open the 
telltale - switch and then cease and subse 

20 (quently when wound and reset to complete 
the rotation of said signal-wheel shaft and 
close said telltale-switch. The motor mech 
anism thus has two successive periods of op 
eration or two successive operations to com 

a- To pro 
vide for thus successively operating the mo 
tor mechanism, a locking device is employed 
consisting of a lever d, pivoted to the frane 
at d' and provided near one end with two 

3o teeth d' d', adapted to be sucessively en 
gaged by a detent d", which is secured to one 
of the shafts of the train-as, for instance, to 
the signal-wheel shaft d". The locking-lever 
d is moved out of engagement with the de 
tent d' by a spring d whenever said spring 3 s 
is permitted to act, and its position relative 
to the detent is controlled by the winding de 
vice and by a member driven by the train. 
The winding device consists of a sleeve e, 

4o mounted loosely on the projecting end of the 
winding-shaft d, having a ?inger-piece e' for 
turning it and a spring e° encircling it, one 
end of which is connected to the frame and 
the other end to the sleeve, which is adapted 

45 to turn the sleeve in a direction opposite to 
that employed for winding the shaft. The 
shaft has a short arm e projecting from it, 
which engages the tripping-dog of a tripping 
device to be described, and said ar) chas on 

So its rear side a luge', which when the sleeve is 3. turned by the finger-piece in a direction to 
wind the shaft will engage and lift a short 
arm d", which is connected to the winding 
shaft to thereby turn said winding-shaft un 

55 til the next tooth of the ratchet-wheel en 
gages the pawl. The luge' on the winding 
device normally occupies a position at one 
side of an extension d' on the locking-lever, 
and thus holds said lever with its second 

6o tooth d in engagement with the detent (l", 
the motor mechanism at such time being 
wound up and at rest. Whenever the trip 
ping device disengages the arm e" of the 
winding device, the spring e” turns the wind 

65 ing device in the direction opposite to that 
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which it was moved to wind the motor, and 
the luge' is removed from engagement with 
the extension (l, and the locking-lever is 
then free to be moved by its actuating-spring 
to disengage the detent d" and release the 
train. As the train runs the short arm d" on 
the winding-shaft is driven backward in a di 
rection opposite to that which it was moved 
when winding the motor, and said arm en 
gages the extension d' on the locking-lever 
and moves said locking-lever into position to 
be engaged by the detent d", so that when 
the train has run and turned the signal-wheel 
shaft bearing the detent d a prefetermined 
part of a cycle said detent will engage the 
first tooth d" of the locking-lever, and thereby 
stop the train. During the time the train 
has thus run the signal has been transmitted 
and the telltale-switch opened; but at the 
iloment the train stops the actuating device 
d" of the telltale-switch is still in engagemnt 
with said switch, and the switch is conse 
quently still held open. This constitutes the 
first period of operation of the train. The 
winding device is then operated to rewind the 
notor, and the luge' while engaging and lift 
ing the short arm d" to accomplish this re 
sult moves along adjacent to the extension 
d" of the locking-lever, and as the arm do 
disengages said extension the latter moves 
into engagement with the luge', and such 
movement is sufficient for the first tooth of 
the locking-lever to disengage the detent d" 
and for the second tooth thereof to be brought 
into position to be engaged by said detent 
whenever said detent is moved by the train 
into engagement therein. The motor mech 
anism is thus rewound; but during the wind 
ing movement the arm e" is moved a short 
distance beyond the tripping-dog before the 
next tooth of the ratchet-wheel engages the 
pawl, and the locking-lever moves out of en 
gagement with the detent d", so that when 
the operator disengages the winding device 
the motor is free to start up and run until the 
arm f is moved backward into engagement 
with the tripping-dog and the detent d" 
moves into engagement with the second 
tooth of the locking-lever. This second 
novenient or period of operation of the train 
is very short; but during the period of opera 
tion the segmental block or actuating device 
for the telltale-switch is moved out of engage 
ment, there with and the telltale-switch there 
upon closed. It will therefore be seen that 
the first period of operation of the motor 
mechanism is controlled by any one of the 
substations, and its second period of opera 
tion is controlled by the winding device, and 
that the telltale-switch is opened by the 
transmitting mechanism when operating to 
transin it its signal and is subsequently closed 
whenever the net or is rewound, an' anot until. 
A short ari)} (if projects from the sleeve e 

toward the tripping-dog, to which a flat 

jo 
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Spring, e is attached, the free end of which pivoted at it to the frame, and stationary 
extends beyond the outer end of the arm bear 
ing it and serves as a yielding arm for engag 
ing and restoring the tripping-dog. 

frepresents the tripping-dog of the tripping 
device, which is made as a small bell-crank 
lever, one arm of which is adapted to be en 
gaged by the yielding arm e of the winding 
evice when the latter is operated to wind the 

motor mechanism and the other arm of which 
is adapted to serve as a prop to hold the arm 
e', with the luge', back of the extension of the 
locking-lever to thereby hold said locking 
lever in engagement with the detent di. 
The tripping-dog f is secured to the rock 
shaft f', having its bearing in the frame, and 

25 

said rock-shaft has a curved arm f° extended 
from it, bearing at its extremity a cross-bar 
f, which is adapted to engage the notched or 
shouldered end portion of a pivoted arm if to thereby hold the tripping-dog in position 
to hold the arme. A springfencircles the 
rock-shaft f", which is connected to it at one 
end, the action of which is to turn said shaft 
in a direction to more the tripping-dog so as 
to release the arm e°. The arm f is pivoted 

in engagement with the cross-bar f. 

4 o 
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atf' to the frame and has an extension f7, to 
which one end of a spring f is connected, the 
opposite end of said spring being connected 
to a fixed pin f' on the frame, and said spring 
acts to hold the arm f with its notched end 

The 
arm f is moved on its pivot to disengage the 

- cross-barf" by an electromagnet f", herein 
referred to as the 'tripping-magnet,' the ar 
mature f' of which is attached to a lever fi, 
pivoted to the frame and bearing a down 
wardly-extending lug f, which whenever 
the armature is retracted will engage the arm 
f" and depress it, and thereby cause it to dis 
engage the cross-bar and permit the spring 
f to rock the shaft and move the tripping 
dog to release the arm e", and thereby release 
the motor mechanism. 
The selecting devices of the multiple-signal 

transmitter comprise a plurality of electro 
magnets i, located at the transmitter and 
corresponding in number to the number of 
substations, rooms, or buildings to be indi 
cated and respectively included in branch 
wires h" i. 6, leading from the heavy battery 
circuit, respectively, to the several substa 
tions, which circuits are normally open at the 
last substition in a section to be indicated, 
as at 0", and a corresponding number of 
switches at the transmitter respectively con 
trolled by said selecting-magnets for respec 
tively closing branch wires d", leading from 
the heavy battery-circuit to contact-pens d', 

members, (shown as contact-pens ,) several 
of which may be attached to a single block i 
of insulating material, the pens being so 
disposed as to be movable into and out ofen. 
grgement with the pensi to close and open 
their respective branch wires. The selectings 
magnets i determine which switch shall be 
operated, and to accomplish this result said 
magnets are arranged in a row, and their ar 
mature-levers i? are independently pivoted 
and are formed with hooked ends adapted 

75 

when in retracted position to engage the 
movable members * of the switches and hold 
them disengaged from the fixed members, 
and as said magnets are included in normally, 
open branch wires their armatures are nor 
mally retracted. Whenever one of the 
branch wires is closed at the substation, the 
armature of the selecting-magnet therein will 
be attracted, and the movable member of the 
particular switch controlled by 1t will be dis 
engaged, while the corresponding members 
of all the other switches will be held by the 
remaining magnets. 
The movable members of all the switches 

are adapted to be moved toward the station 
ary members, and the movable member 
which is disengaged to be moved into engage 
ment with its fellow member by PES. moving the plate to which all said movable 
members are attached, and when said PS 
is moved the engaged members will yield and 
will not engage their fellow members, and the 
disengaged member will engage its fellow 
member. The plate i has an arm i attached 
to it, which is connected by a linki with the 
arm e of the winding device of the motor 
mechanism, and whenever said motor mech 
anism is released and the arm emoved by its 
actuating-spring the plate, i, bearing the mov 
able members of the switches, will be moved 
and the disengaged switch will be closed, the 
other switches being held open by the en 
gagement of their movable members with the 
armature-levers of the remaining selecting 
magnets. If a large number of substations 
are employed, two rows of selecting-magnets 
will be provided, as herein shown, located at 
opposite sides of the row of selecting 
switches, and in such event the armature 
levers of the second row of magnets will be 
formed with flat ends against which the mov 
able members of the switches abut." 
To operate the indicator, the multiple-sig 

nal transmitter is designed to successively 

90 
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To 

II5 

close the indicator-circuit a number of times . 
corresponding to the number of or SE of . 
substations, and to accomplish this result, as 

which engage the conducting portion d of herein shown, a single circuit-wheel d' is em 
the signal-wheel d", which is employed for ployed, having a conducting portion d for 
operating the indicator-circuit. 
The switches comprise movable members, 

(shown as contact-pens ,) several of which 
may be attached to a signal-plate ", which is 

engagement with the several contact-pens 
d', which are connected with the selecting 
switches and having a toothed portion d for 
engagement with a contact-pen d". 
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The location of the conducting portion d' 
relative to the toothed portion is important, 
Normally all of the contact-pens d' hear 
upon the conducting portion d', and the con 
tact-pen d is disengaged from the toothed 
portion of the S5 st) that the circuit is 
open at this point. Whenever the transmit 
ter is released, one of the selecting-switches 
i. i* will be operated to close one of the 
branch wires d", and the signal-wheel will 
revolve, and first the conducting portion di 
will pass out of engagement with all of the 
contact-pens d' seriatin. Then as the wheel 
continues its revolution said conducting for 
tion d will move into engagement with the 
several contact-pens seria iii., until all of 
them again bear upon said conducting poi 
tion, and just after said conducting portion 
engages the first pen of the group t iii's 
tooth of the toothed portion d'arrives in po 
sition to engage the contact-pen d', and 
the remaining teeth of said toothed portion 
will successively engage said pen d' as the 
conducting portion d' engages the several 
ens d'. 
if the switch of the circuit containing the 

first contact-pen at of the group is closed, 
then all of the teeth of the toothed portion 
will be effective in closing the circuit, and 
thereby transmitting the signal; but if said 
circuit is open then the first tooth of said 
toothed portion will not be effective, and st 
on. Therefore no impulse will he transmit 
ted until the conducting portion has eigaged 
a contact-pen the circuit of which is cisel, 
after which the remaining teeth of the toothed 
portion on will be effective to operate the in 
dicator-circuit. Each substation colitains a 
circuit-operating device adapted to be oper 
ated by hand, first, to open the normally 
closed auxiliary circuit which contains a very 
light battery g, then to connect a heavy bat 
tery h in said auxiliary circuit, preferably in 
series with the light battery, and then to also 
connect an answer-back-signal magnet in cir 
cuit with the heavy - battery circuit, thus 
formed. These three operations will take 
place in rapid succession upon pulling down 
the circuit-operating lever at the sui station. 
This answer-back signal is contained in the 
substation and is adapted to operate whei 
the street-box has been released and opens : 
pair of contacts in the auxiliary circuit; but 
as it is not introduced into circuit when the 
circuit-operating device at the substation 
first connects the heavy battery with the 
auxiliary circuit the full strength of both 
batteries will be utilized in operating the aux 
iliary actuating mechanism of the street-box 
and in releasing the multiple-signal trans 
initter. 
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0 represents the circuit-operating lever in 
one of the substations, which is pivoted at (' 
and has suspended from it a finger-piece o', 
by which it may be pulled down. The ever 

6 bears at its extremity a plurality of con 
tact pens or brushes o', which are adapted to 
&ngage any one of a series of plates o' o° 0°, 
arranged close together in the are of a circle 
about the pivot o' as a center. The two aux 
iliary-circuit wires 23, which lead to the box, 
a:'e connected, respectively, to the binding 
posts o' (''. A wire 4 leads from the binding 
lost of to the pivot o' of the circuit-operating 
E. aid a wire 5 leads from the binding 
lost 0 to the plate o'. 
E. O normally occupies its elevated posi 
tion, with the contact-pens borne by it ei 
gaging the plate o', Nd the normal patia for 
the current through the substation is as fol 
lows: 2, 0, 4, 0', o, o', o, 5, o, 3. 
The circuit-wire 6, which leads from each 

sui)station to the transmitting-station and 
which is connected to the heavy-battery cir 
cuit, is coinected to the binding-post o”, and 
a wire 7 leads from said post to the pilfe o”, 
and when the circuit-operating device o is 
pulled down the auxiliary circuit is broken 
as the contact-pens leave the plate (), and 
while said pens engage the plate of the path 
for current through the substation is as foi 
lows: 2, 0, 4, 0', , , o, 7, 0", (i. 

in pulling down the circuit-operating ever 
the contact-pens ()" will engage the late of 
only for a very short period of time, as by the 
saile low ward in ovement of saic lever they 
(guickly pass of of sail plate aid iii ( ; e - 
gagei; it w if the plate o”. he plate (" is 
connected by a wire S with the electriyag 
net. 0" of the answer-back signal, and a vire $) 
leads fron saic electrinagnet to the late of, 
so that wine ice coil act-pens () are i? en 
gage incut with the plate o' the path for the 
curret through the substation is as follows: 
2, o', 4, 0', o, o', ')', S, )", 9, 0°, 7, o", (5. 
The operating elect 'ollaget of the - 

swer-back signal is thus included in the cir 
cuit. The arnature o' of said electronag 
net o' is cinected to a plate () , () which 
the ever 0 is pivotect, and said ariat it's 
bears a contact-point which when the irila 
ture is fully 'et r* (*ted gages a spring-act ig 
arm o', attached to the late (*. \ he he 
contact-() is " cigage the plate ()" iiii il 
clude the eitet 'ei nagnet ()" in circuit, it - 
nature ('', which inorinally () ('cipies in iii 
termediate position yetween the electionag 
net and the spring-arin, will be in mediately 
at tracted; it the circuit thus established is 
immediately broken at the street-box lay the 
operation of the auxiliary actuating tech 
aisin thereat, opening a switch i i", aid sail 
arnature ('' (hen immediately refracts to 
extreme position at engages the spring 
arl ('', 'losing a circuit the path of which 
through the stillstation is as follows: 3, 0, 5, 
o', o', 08, O', (), o', (), 8, 0, 9, o, 7, (", {3, and 
the circuit this established, including the 
electromagnet o'", causes the latter is again 
attract its ariature o', and thereby distingage 

The circuit-operating 
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the armo. While this circuit is maintained 
the armature o' will rapidly vibrate, and thus indicate that the auxiliary actuating 
mechanism at the street-box has been oper. 
ated to cause said box to send in the alarm. 
As soon as the answer-back signal has been 
received the operator will release the circuit 
operating lever, which will at once resume its 
normal elevated position, and the normal 
path for the current through the substation 
will be reëstablished; but it will be under 
stood that the auxiliary circuit is at such tinne 
open at the street-box. 
A branch wire 12 leads from the binding 

E. o, and a branch wire 13 leads from the 
inding-post o”, and said branch wires 12 13 

are designed to include a high-resistance tele 
phone-receiver (not shown) to be used for 
testing purposes. Whenever said branch 
circuit is closed, a cross is formed between the 
open wire 6 and the closed wire 3 to thereby 
include the open wire 6 and the heavy bat 
tery-circuit wire, and the high resistance of 
the telephone-receiver allows but a small por 
tion of the current to pass, so that an alarm 
from any substation during such test would 
not be interrupted or affected thereby. In 
making this test by the telephone-receiver an 
intermittent tapping is sufficient to show the 
condition of the open wire. 
The electromagnet f of the tripping de 

vice of the multiple-signal transmitter is in 
cluded in the normally closed auxiliary cir 
cuit; but its armature is normally retracted 
by reason of the auxiliary circuit including a 
light battery and the retractile spring, which 
is connected to said armature, being idjusted 
to overcome the attractive force of the mag 
net. 
g represents the light battery, which is in 

cluded in the auxiliary circuit, and with all the 
parts of the system in their normal position 
the auxiliary circuit is represented as follows: 
light battery g, wire g", bility g', wire 
g", galvanometerg, wire g, bin E. g", 
wires g, l', binding-post b° at the indicator, 
wire c, telltale-switch c, wire c, binding 
post c, wire c to street-box, answer-back 
switch t, t', electromagnett of the auxiliary 
g, binding-postg", wire g", tripping-magnet 
f", wire g, binding-post g', wire 2 to sub 
station, thence through the substition by 0", 
4 o', o, o',0, 5, o, 3, thence through the other 
substations which are connected in the cir 
cuit in the same manner, then wire g', bind 
ing-post g, wire g", telltale-switch d', d', 
wire g7, switch s, wire g, binding-post g', 
wire g' to battery g. r 

h represents the heavy battery, which is in 
cluded in a normally open branch circuit, 
consisting of the wire h", which leads from 
one side of th: attery to the binding-post 
g", where it collects with the auxiliary cir 

t 

actuating mechanism of the street-box, wire 

cuit, and a wire h", which leads from the other 

s 

side of the battery to a binding-post h8, from 
which a wire it', including a cross-relay h, 
leads to a binding-post h", from which the 
several substation-wiresh, including the se 
lecting-magnets i, lead to the binding-posts 
h, from which wires 6 iead to the binding 
post o' of the several substations. 
When any one of the substations is oper 

ated, the normally closed auxiliary circuit is 
broken by the pens leaving plate o', and the 
heavy-battery circuit, together with one of 
the substation-wires 6, is connected into the 
auxiliary circuit in such manner that the 
heavy battery his included in series with the 
light battery q. The complete circuit first 
established at such tiune is as follows:g, g’, 
g’, g, g’, g, g’, g, b5, c, e, c89, c, c8, c, t, t', 
auxiliary magnett, g, g’, g, tripping-mag 
net f", g, g, 2, o, 4, 0', o, o, o, 7, o', 6, 
h, h", including selecting-magnet i, h", h", 
including h°, hi, h”, h, h", gi', go to g. The 
heavy - battery circuit being thus momen 
tarily established, the electromagnet top 
erates to release the auxiliary actuating 
mechanism at the street-box, and the electro 
magnet operates to disengage one of the 
switches i i" and the tripping-magnet f" op 
erates to release the multiple-signal trans 
mitter and to close the disengaged switch i 
i°. The switch 0 at the substation when 
pulled way down finally introduces the an 
swer-back-signal magnet into the circuit, the 
connection being from switch 0, plate o' wire 
S, answer-back magnet o'', wire 9, plate o', 
and then on, as previously described. The 
operator will then receive the answer-back 
signal upon the opening of the switch t t it 
the streat-box, and sufficient time is allowed 

c 

75 

95 

IOO . 

before the multiple transmitter takes possi's 
sion of the circuit for the answ:1-back signal 
to be received at the substation, the street 
box baing released before the answer-back 
signal is sent. The multiple-signal trans 
mitter is at such times, however, run and 
after a proper length of time has elapsed for 
the answer back to be sent the pin-ongaging 
portion d' will first pass from beneath the 
pens d, and thereafter the insulated seg 
mental block dwill separate switch-pens d' 
d', thus opening the Ruxiliary circuit Eig 

I o5 

o 

I I5 
via g’, g, and g to the substations, so that 
thereafter no manipulation of the switch 0 at 
the substation can have any effect on the 
auxiliary circuit. The pen-engaging portion 
di of the signal-wheel will next arrive in en 
gagement with the first one of the series of 
pens d' simultaneously with the arrival of 
the first tooth of the signal-wheel to its con 
tact-pen d, and thereafter said pen d" will 
be engaged by successive teeth of the signals 
wheel as the conducting portion d' engages 
with the successive pens (l, and the circuit 
to these pens d' is controllid, is described, 
by the selecting-switches controlled by the 
electromagnets i, before described. When 
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Io cessive closures of this circuit by the revolv 

15 circuit was first closed. 

2O ferent selecting-magnets i will be included 

25 

3o its regular functions, is adapted to close an 

35 switch S is operated to close said Switch. 100 
-101 the auxiliary circuit is opened by the 

4o h, h', hi, h', h", 102, i, i. b?, b?', b', bit, b°1, 

45 operating device by which it is closed when 

50 across-bar f" On the arif', which is connect 

55 he rein represented as follows: battery 106, 

6 

5 ries aid may be traced as follows: 9, g’, g, 

... the circuit established through the galvan 

3 

the engaging portion d arrives at the pen d", 
connected to a closed selecting-switch, then 
the circuit to the indicator will be closed 
through the light and heavy batteries in se 
g", g, g, g", g", g, b28, 21, b16, l", b2, b24, bind 
ing-posti, wire j', pend', signal-wheel d", 
ens d', wire d", switch , , binding-post 
", h", it', h”, h, h", g', if to 1. Upon the suc 

ing signal-wheel the électromagnet b will 
operate and set up the indicato according 
to the number of teeth of the signal-wheel 
to come in contact with the pend after this 
When the signal has been transmitted to 

the indicator, the signal-wheel ceases to re 
volve, and the auxiliary circuit is left open. 
As the different substations are operated dif 
and rendered operative, and consequently a 
different number of impulses will be trans 
mitted by the multiple-signal transmitter, 
according to the selecting-switch operated. 
The indicator-circuit is normally open, and 
the heavy-battery circuit is likewise normally 
open, and to test these circuits a switch s is 
provided in the auxiliary circuit, and the 
arm of said switch, in addition to performing 
other switch composed of two members 1 () () 
and 101, included in a branch (circuit ()2, 
leading from the heavy-hattery-circuit-wire 
at h to the contact-pen d', and whenever said 

Switch s, and said branch circuit is closed, and 

ometerg includes both batteries, as follows: 
25 i is A. w - b", "g’, g, g’, g, g”, g, h, to h. At the transmitting-station a vibrating bell 
105 is included in a local circuit containing a 
battery 106, and said circuit contains a circuit 
ever the tripping-magnet is operated, thereby 
causing the bell to respond. The circuit-op 
erating device in said local circuit, consists of 
a contact-pen J07, adapted to be engaged by 

ed with the tripping-dog, and whenever the 
tripping-dog is disengaged said ar: f' is 
moved, and the cross-bar engages the pe) 
107 and closes the circuit. The circuit is 

circilit-wire 108, bell ()5, circuit - wire 109, 
binding-post. 110, circuit-wire 12, contact 
pei (), arn f, circuit wire 113, binding 
post 114, circuit, 15 to battery. This local 
circuit includes a hand-switch 116, which 
lay be operated whenever desired to open 
the circuit. Another local circuit contains 
a vibrating bell 120, which is adapted to re 
spond whenever the local circuit containing 

824, 

ates by a cross. 
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armature or whenever the cross-relay oper 
This local circuit is as fol 

lows: battery 106, switch 116, circuit-wire 
121, binding-post 122, circuit-wire 123, ar 
mature-lever of the tripping-magnet f", cir 
cuit-wire 124, armature-lever of the cross 
relay h”, circuit-wire 125, binding-post 126, 
circuit-wire 27, bell 120 to battery. Having thus described my invention, 
what I claim as new, and desire to secure by 
Letters Patent, is 

1. The combination with the auxiliary 
actuating mechanism of a signal-box, a cir 
cuit therefor, and substations, each substa 
tion having means for operating said circuit, 
of an indicating device, a circuit therefor, and 
means for operating the indicator-circuit 
controlled by any one of said substations, 
substantially as described. 

2. The combination with the auxiliary 
actuating mechanism of a signal-box, a cir 
cuit therefor, and substations, each substa 
tion having means for operating said circuit, 
of an indicating device, a circuit therefor, a 
multiple-signal transmitter for operating the 
indicator-circuit, the operation of which is 
controlled by any one of said substations, 
substantially as described. 

3. The combination with the auxiliary 
actuating mechanism of a signal-box, auxil 
iary circuit, and substations, each substation 
having means for operating said auxiliary 
circuit, of an indicating device, indicator 
circuit, a multiple-signal transmitter for op 
erating said indicator-circuit, controlled by 
any one of the substations, and a tripping 
magnet in said auxiliary circuit, substan 
tially as described. 

4. The combination with the auxiliary 
actuating mechanism of a sinal-box, a cir 
cuit therefor, and substations, each substa 

75 

95 
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tion having means for operating said circuit, . 
of an indicating device, a circuit therefor, a 
Inuitiple-signal transmitter for operating the 
indicator-circuit having a plurality of select 
ing devices corresponding in number to the 
number of substations, which are electrically 
connected with said substations, and a trip 
ping-il)agnet for said transmitter, the circuit 
of which is operated at any one of said sub 
stations, substantially as described. 

5. The combination with the auxiliary 
actuating mechanism of a signal-box, a cir 
cuit therefor, and substations, each substa 
tion having in eans for operating said circuit, 
of an indicating device, a circuit therefor, a 
multiple-signal transmitter for operating the 
indicator-circuit, having a plurality of select 
ing-switches, corresponding in number to the 
number of substations, which determine the 
signals which shall be transmitted, and a plu 
rality of electromagnets for controlling the 
operation of said switches, and circuits for 
said magnets leading to the several substa 

65 it is closed by the opening of the trip-relay tions, substantially as described. 
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6. The combination with the auxiliary ac- oted plate with the releasing device of the 
tuating mechanism of a signal-box, a circuit 
therefor, and substations, each Substation 
having means for operating said circuit, of an 
indicating device, a circuit therefor, a multi 
pie-signal transmitter for operating the indi 
cator- circuit, having a releasing device, a 
plurality of selecting-switches corresponding 
in number to the number of substations, a 
corresponding number of electronagnets for 
controlling the operation of Said switches, 
circuits for said magnets leading ti) the sev 
eral substations, and means for operating 
said switches connected with said releasing 
device, substantially as described. 

7. The combination with the auxiliary ac 
tiliating mechanism of a signal-box, a circuit 
therefor, and substations, each substation 
having means for operating said circuit, of an 
indicating device, a circuit therefor, a multi 
ple-signal transmitter for operating the indi 
cator- circuit, a tripping-magnet for said 
transmitter, the circuit of which is operated 
by any one of the substations, a plurality of 
Selecting-Switches, corresponding in number 
to the number of substations, a correspond 
ing number of electromagnets for controlling 
the operation of said switches, circuits for 
said magnets leading to the several substa 
tions, and means for operating said switches 
controlled by said tripping-magnet, substan 
tially as described. 

S. The combination with the auxiliary ac 
tuating mechanism of a signal-box, a circuit 
therefor, and substations, each substation 
having means for operating said circuit, of an 
indicating device, a circuit therefor, a multi 
pie-signal transmitter for operating the indi 
cator-circuit, having a releasing device, a 
plurality of selecting-switches, corresponding 
in number to the number of substations, a 
pivoted plate, to which the movable mem 
ers of Saisi switches are attached, a corre 

sponding number of electromagnets for con 
trolling the operation of said switches, cir 
cuits for said magnets leading to the several 
substations, and means for connecting said 
pivoting-plate with said releasing device, 
whereby the former is operated by the latter, 
substantially as described. 

9. The combination with the auxiliary ac 
tuating mechanism of a signal-box, a circuit. 
therefor, and substations, each substation 
having means for operating said circuit, of an 
indicating device, a circuit therefor, a multi 
ple-signal transmitter for operating the indi 
cator-circuit having a releasing device, a plu 
rality of Selecting-switches, corresponding in 
number to the number of substations, a piv 
oted plate bearing the movable members of 
said switches, a corresponding number of 
electromagnets for controlling the operation 
of said switches, the armature-levers of 

transmitter, and circuits for said magnets 
leading to the several substations, substan 
tially as described. 

10. The combination with the auxiliary 
actuating mechanism of a signal-box, a cir 
cuit therefor, and substations, each substa 
tion having means for operating said circuit, 
of an indicating device, a circuit therefor, a 
multiple-signal transmitter for operating the 
indicator-circuit having a winding device, a 
tripping-dog for engaging it, a tripping-mag 
net for said tripping-dog, adapted to be op 
erated by the auxiliary circuit, a plurality of 
selecting-switches, Corresponding in number 
to the number of Substations, a correspond 
ing number of electromagnets for controlling 
the operation of said switches, circuits for 
said magnets leading to the several substa 
tions, and means for operating said switches 
controlled by Said tripping-magnets, sub 
stantially as described. 

11. The combination, with the auxiliary actuating mechanism of a signal-box, a cir 
cuit therefor, and substations, each substa 
tion having means for operating said circuit, 
of an indicating device, a circuit therefor, a 
multiple-signal transmitter for operating the 
indicator-circuit having a winding device, a 
EPEEE for engaging it, a tripping-mag net for said tripping-dog, adapted to be oper 
ated by the auxiliary circuit, a plurality of 
selecting-switches, corresponding in number 
to the number of substations, a correspond 
ing number of electromagnets for controlling 
the operation of said switches, circuits for 
said magnets leading to the several substa 
tions, and means connected with the winding 
device for operating said switches, substan 
tially as described. 

12. The combination with the auxiliary 
auxiliary circuit, and substations therein, 
each substation having means for operating 
said auxiliary circuit, of an indicating device 
and circuit therefor, a multiple-signal trans 
mitter for operating the indicator-circuit, a 
winding device for said transmitter having a 
tripping-arm, a tripping-dog into engage 
ment with which said arm is moved by the 
winding device, and a tripping-magnet for 
said tripping-dog operated by the auxiliary 
circuit, substantiall as described. 

13. The combination with the auxiliary 
actuating mechanism of a signal-box, an aux 
iliary circuit, and substations therein, each 
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actuating mechanism, of a signal-box, an 
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substation having means for operating said 
auxiliary circuit, of an indicating device and 
circuit therefor, a multiple-signal transmit 
ter for operating the indicator-circuit, a de 
tent borne by one of the shafts of the trans initting-train, a locking-lever adapted to en 
gage said detent, a winding device for the - t o 

which engage the movable members of said transmitting-train having means for con 
Switches, and means for connecting said piv- irolling the position of said locking-lever, and 13o 
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having a tripping-arm, a tripping-dog into Tiary circuit, of an indicating device, indicator. 
engagement with which said arm is moved 
by the winding device, and a tripping-magnet 
for said dog, operated by the auxiliary circuit, 
Substantially as described. 

14. The combination with the auxiliary 
actuating mechanism of a signal-box, an aux 
iliary circuit, and substations therein, each 
substation having means for operating said 
auxiliary circuit, of an indicating device and 
circuit therefor, a Eftransmitter 
for operating the indicator-circuit controlled 
by any one of the substations, a detent borne 
by one of the shafts of the transmitting-train, 
a locking-lever adapted to engage said de 
tent, means for moving said locking-lever 
out of engagement therewith, to release the 
train; a member driven by the train for mov 
ing said locking-lever into position to engage 
the detent, and a winding device for the 
transmitting-train, which also controls the 
position of said locking device, substantially 
as described. 

15. The combination with the auxiliary 
actuating mechanism of a signal-box, an aux 
iliary circuit, and substations therein, each 
substation having means for operating said 
auxiliary circuit, of an indicating device and 
circuit therefor, a multiple-signal transmitter 
for operating the indicator-circuit, controlled 
by any one of the substations, a detent borne 
by one of the shafts of the transmitting 
train, a locking-lever adapted to engage said 
detent, means for moving said locking-lever 
out of engagement there with to release the 
train, a member driven by the train for mov 
ing said locking-lever into position to engage 
the detent, and a winding device for the 
transmitting-train, which also controls the 
position of the locking-lever, having a trip 
ping-arm, a tripping-dog into engagement 
with which said arm is moved by the wind 
ing device, and a tripping-magnet for said 
dog, operated by the auxiliary circuit, sub 
stantially as described. 

16. The combination with the auxiliary 
actuating mechanism of a signal-box, an aux 
iliary circuit, and substations therein, each 
substation having means for operating said 
auxiliary circuit, of an indicating device and 
a circuit therefor, a multiple-signal transmit 
ter for operating the indicator-circuit, con 
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trolled by any of the substations, a winding 
device for said transmitter having a tripping 
arm, a tripping-dog into engagement with 
which said arm is moved by the winding de 
vice, and a Epping ge; for said tripping dog, operated , the auxiliary circuit, and 
means operated by the winding device for re 
storing the tripping-dog, substantially as 
described. 

17. The combination with the auxiliary 
actuating mechanism of a signal-box, aux 
iliary circuit, and substations, each subster 
tion having means for operating said auxil 

circuit, a multiple-signal transnitier fog ep. 
erating said indicator-circuit, controlled by 
any one of the substations, a tripping-dog for 
releasing said transmitter, an engaging de vice for holding said tripping-dog in position 
to hold the transmitter, and a tripping-rnag 
net for operating said engaging device to re 
lease the tripping-dog, substantially as de 
scribed. 

18. The combination with the suxiliary 
actuating mechanism of a signal-box, all:- 
iliary circuit, and substations, each subst&- 
tion having means for operating said su:i- 
iary circuit, of an indicating device, indi 
cator-circuit, a nuitiple-signal transitier 
for operating Said ingigator-circuit, 99 
trolled by any one of the Sabsiations, teay - ing a tripping-arm, a tripping-dog for 82 gag 
ing said arm, a rock-shaft to which it, is 36 
cured, having a latch-engaging arm, a piv 
oted latch for engaging said arm, and 8, rip 
E. -magnet having raeans for moving Saii. 
atch to disengage the arm, substigatially as 
described. 

19. The combination with the axilia 
actuating mecharaisin of a signal-box, 833, six 
iliary circuit, and substations, each susta 
tion having means for operating said circuit, 
of an indicating device, a circuit, therefor, 
and means for operating said indication-cir 
cuit, controlled by any one of said suista 
tions, a normally closed telltale-switch in said 
auxiliary circuit at the indicator, meaias for 
opening it when the indicator is operated, 
and means for closing it, when the indicaior 
is reset; substantially as described. 

20. The combination with the 8xxiliary 
actuating mechanism of a signal-box, an aux 
iliary circuit, and substations, each Siasia 
tion having means for operating said girgii, 
of an indicating device, a circuit, therefoe, 
and means for operating said circuit, cata 
trolled by any one of Said substations, a nor 
mally closed telltale-switch in said auxiliary 
circuit at the indicator, means operated. li. 
the indicating mechanism for opening S&is. 
switch, and by the resetting device for sab 
sequently closing it, substantially as der 
scribed. 

21. The combination with the 23iliary 
actuating mechanism of a signal-box, ai. 8:3- 
iliary circuit, and Substations, eagh, suggs 
tion having means for operating said oiretaii, 
of an indicating device, a circuit thereia, i. 
multiple-signal transmitter for operating the 
indicator-circuit, the operafion of which ia 
controlled by any one of said substagions, 8. 
winding device for said transmittei, Eind 8. 
telltale-switch in the auxiliary circuit, Bt, the 
transmitter, the operation of which is corer 
trolled by the winding device of the transe 
mitter, substantially as described, 

22. The combination witi the auxiliary 
actuating mechanism of 8 signal-box, an aux 
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iliary circuit and substations, each substa 
tion having means for operating said circuit, 
of an indicating device, a circuit therefor, a 
multiple-signal transmitter for operating the 
indicator-circuit, the operation of which is 
controlled by any one of said substations, a 
winding device for said transmitter, a tell 
tale-switch in the auxiliary circuit at the 
transmitter, means for opening it when the 
transmitter operates to transmit its signal, 
and means for closing it when the transmit 
ter is wound, substantially as described. 

25 

35 

23. The combination with the auxiliary 
actuating mechanism of a signal-box, an aux 
iliary circuit, and substations therein, each 
substation having means for operating said 
circuit, of an indicating device and circuit 
therefor, and multiple-signal transmitter for 
operating the indicator-circuit, having two. 
successive periods of operation, the first con 
trolled by any one of the substations, and the 
second controlled by the winding device, a 
telltale-switch in the auxiliary circuit at the 
transmitter, means operated by the trans 
mitter, during its first period of operation, 
for opening said switch, and during its sec 
ond period of operation for closing it, sub 
stantially as described. 

24. The combination with the auxiliary 
actuating mechanism of a signal-box, an aux 
iliary circuit, and substations therein, each 
substation having means for operating said 
circuit, of an indicating device, and circuit 
theretor, a multiple-signal transmitterfor op 
erating the indicator-circuit having two suc 
cessive périods of operation, the first con 
trolled by any one of the substations, and the 
second controlled by the winding device, a 
telltale-switch in the auxiliary circuit at the 

transmitter, a segmental block on one of the 
shafts of the transmitter, which is operated 
during its first period of operation to open 
said switch and during its second period of 
operation to close it, substantially as d 
scribed. 

25. The combination with the auxiliary 
actuating mechanism of a signal-box, an aux 
iliary circuit containing a light battery, a cir 
cuit containing a heavy battery, substations 
in said auxiliary circuit, each substation hav 
ing a circuit-operating device adapted to con 

LL 

45 

so 
nect the heavy battery in series with the light 
battery, an indicator, a circuit therefor, 
which, when established, includes said bat 
teries, and means for operating said indicator 55 
circuit controlled by any of said substations, substantially as described. 

26. The combination with the auxiliary 
actuating mechanism of a signal-box, an aux 
iliary circuit containing a light battery, a cir 
cuit containing a heavy battery, substations 
in said auxiliary circuit, each substation hav 
ing a circuit-operating device adapted to con 
nect the heavy battery in series with the light 
battery, an indicator, a circuit therefor, 
which, when established, includes said bat 
teries, a multiple-signal transmitter for oper 
ating said indicator-circuit controlled by any 
one of said substations, and a tripping-mag 
net for said transmitter, included in the aux 
iliary circuit, substantially as described. 
In testimony whereof I have signed my 

name to this specification in the presence of 
two subscribing witnesses. 

GEORGE. F. MILLIKEN. 
Witnesses: a 

B. J. Noy Es, 
H. B. DAVIS. 


