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To all whom it may concern: -
Be it known that I, Gzorer F. MILLIKEN,

" of Boston, county of Suffolk, State of Massa-

10

chusetts, have invented an Improvement in
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. ) o

This invention has for its object to provide
an guxiliary 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

L5
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in the alarm will be indicated at
observed conveniently by the
sponding to the alarm. :

As the fire apparatus responding to an
alarm first goes to the fire-alarm box, or what
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
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 quickﬁ)y by the firemen, and while

a fpoint to be
iremen re-

_many forms of visual indicators are now
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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-
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-
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-
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
thereafter remain open, and thereby hold the
auxiliary circuit open until the indicating
apé)aratus 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-
1sm of any well-known or suitdble construe-
tion adapted to be operated by the auxiliary
circuit, and the auxiliary circuit, as usual,
extends to and includes several buildings or
several floors of .o large building, or both,
and has included in it several circuit-operat-
ing devices, one or more for each building or
floor of & building, as may be required.
These circuit-operating devices are, so far as
the presént invention is concerned, of-any
well-known or suitable construction and con-
stitite 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 sevéral substations,
there being one selecting device for each snb-~
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 é)ar-
b

the substation, so that the indicator will sesg
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 simultancously with the
release'of the street-box by means controlied
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by the auxiliary circuit and is provided with

a telltale-switch whichisincluded in the aux-
iliary circuit and which is closed when the
trangmitter is wound and adapted to be

opéned whenever the transmitter is operated -

and to remain open until the transmiiter has

105

been rewound, thereby indicating whether op -



not the transmitter has beér reiet.
devices are also provided for testing the sev-

~ eral cireaits.

70

* vices therefor and a tripping-magnet.
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a’,
will be displayed.

Figure 1 shows a diagram of an auxiliary
fire-alarm system having an indicating de-
viee embodyving this invention,  Fig. 2 s a
front elevafion of the means for operating
the indicator, which is controlled by any of
the substations, cowprising, essentially, a
multiple-signal transmitter and selecting de-
Fig.
3 is a side elevation of the multiple -signal
transmitter and selecting devices.  Fig. 418
a side view of the selecting devices, the parts
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. ¥ig 6
is & face view of the multiple-signal trans-
mitter, the face-plate being removed and the
transniitter at rest.  Flg. 7 is a detail of the
signal-wheel in its normal position.  Fig. 8 is
an edge view of the signal-wheel. Figs. 9 to
13, inclusive, are details of the winding de-
vice of the multiple-signal transmitter.
14 is an enlarged detail of the tripping-mag-
net. Fig. 15 is a front view of the indicator.
Tig. 18 is a front view of the indicator with
the face-plate and dial-plate removed.  Fig.

g,

17 is a plan view of the indicating mechan-
ism. TFigs. 18 to 20, inclusive, are details of

theswitches operated by the indicating mech-
anism to be referred to.

The visual indicator which I prefer to em-
ploy will first be described.  (See Figs. 15 to
20.}  arepresents the body of a shell or case
of suitable size and shape to contain the oper-
ating parts, and ¢’ the [ront plate thereof,
having « cireular or other shaped opening
back of which & numbered dial-plate 1'
b zepresents the main
shaft of the indicating apparatus, upon which
the numbered disl-plate b is rigidly mounted,
having on its face the numbers of the several
substations. The dial-plate &’ is secured to a
flange B, extended from a collar or hub #*
which is pinned or otherwise secured to the
shaft. A knob b is secured to the shaft &
which serves as s means for turning it by
hand for the purpose of windingit. A spring
b* is provided for turning the shaft, the inner
end of which is attached to the shaft and the
outer end {o a fixed point. A toothed gear
b% 1z secured to the main shaft, which engages
a pinion #7, journaled in the fraune, and to the
arbor bearing said pinion 7 a detent-carrier
is secured, which consists of a cross-bar O
secured to the arbor at a point intermediate
its length and bearing at each end a detent 97,
formed as a laterally-extended lug. A let-off
lever 0% made as a double locking-lever, s
pivoted at a point intermediate its length, as
at b, 1o the frame, said lever bearing at one
end two locking projections or let-offs o
b, Tocated a short distance apart, and one

24
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oceupying a plane above the other. These
projections or fet-ofls 0% b ure made as lugs

oxtended laterally from one side of the lever,”

and cach is formed with ene beveled face, and
they are designed to be successively engaged
by the detents 4. The armature b of an
electromagnet 6" is attached to the opposite
end of said lever 01", A retractile spring b
i attached at one end to said lever 5% and at
the other end to a fixed point, the function
of which is to move the armature into its
retracted position.
passes through the lever 01, which by striking
2 fixed part of the franie or other stop limits
{he downward movement of the Jever.  Nor-
mally the armature 0¥ occupies its re-
tracted position, and the detent b engages
the locking projection b, as shown in Fig.
18, and thereby Jocks the main shaft bearing
the dial-plate in its normal position.

When the armature is attracted, the lock-
ing projection 6" disengages the detent 07,
and the arbor bearing the detent-carrier re-
volves until the other detent 4" is brought
into engagement with the locking projection
be, (see Fig. 19,) making half a revolution.
Dwuring this half-revolution of the arbor the
main shaft & will be revolved by the spring 6°
far enough to bring the first number on the
dial into pesition back of the opening «*.
Subsequently the armature will be retracted
and the locking projection 6 will disengage
the detent b, and the latter will move into
engagement with the locking projection 6"
preparatory (o being released when the ar-
mature is again attracted. This operation
will be repeated to successively operate the
dial-plate’d’ step by step and bring the num-
bers into positton hack of the opening @
To restore the dinl-plate to,its normal posi-
tion and wind the spring #, the operator will
turn the knob 01 in the direction of the arrow,
Mg, 15, and when doing so the toothed gear
b will revolve the pinion and detent-carrier
and the detents b® will engage the bevel-faces
of and pass by the locking projections b b
until a cam-block ¢, which is secured to the
main shaft, strikes against a fixed pin §2°°
projecting from the frame.

The dial-plate 8’ is preferably made of

’

transparent material, and a mintature elee-

tric lamp ¢ is contained in the shell or case

‘hack of the dial-plate for the purpose of

illuminating itwhen the indicatorisoperated,
and said ITamp is contained in a suitable
socket, which Is cotinected in a lamp-cireuit
espeeindly provided for it, said circuit consist-
ing of the circuit-wires ¢*, ¢, ¢!, ¢, and ¢,
connected to the battery ¢, and said Tamp-
cireuit eontains o switch which normally
holds said eirenit open, but which closes it
whenever the indieating apparatus is oper-
ated.  The switehhereinshown foroperating
the lamp-cireuit consists of a pair of spring-
acting contact-pens ¢ ¢, mounted vron a
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block of insulating material ¢® and having a

normal tendency to close together, and

means for separating them consisting of a

10

cam ¢'°, composed of a block of insulating ma-
terial, which is secured to the main shaft b.
The circuit-wires ¢! ¢® are respectively con-
nected t6 the pens ¢’ ¢,

Normally the cam ¢!? engages the upper-
most contact-pen ¢ and lifts it free from the
eontact-pen ¢* so as to hold the lamp-¢ircuit

- open, but whenever the main shaft bis turned

I5

20

25

byits retraciing-spring, as it will bewhenever
& te ¥l K

“the iridicator operates, said cam will disen-

gage said contact-pen ¢, and thereby per-
mit it to close onto the contact-pen ¢*, and
thus close the lamp-circuit and cause the
lamp fo 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
isherein referred to as the “indicator-cireuit.”
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
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connected with the auxiliary ecircuit 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 1s 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 ¢*°

¢, attached to the opposite sides of the block -

¢, 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 ¢'® and are
held by said cam in engagement with each
other when said cam 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 ¢ is turned,
permitting said contact-pens ¢*° ¢ to spring
apart and open the auxiliary circuit, and at
or about the same time the contact-pens ¢’ ¢®
close together and close the lamp-circuit.

. Circuit-wires 4*° 0* lead from the electro-
magnet %, respectively, to the binding-posts
b* b®, and a eircuit-wire b* is .connected to
the binding-post 4**, 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 cireuit-wire ¢* leads from
the contact-pen ¢ to the binding-post ¢®,
and a circait-wire ¢ leads from the contact-
pen ¢* to the binding-post d*. A circuit-
wire ¢* leads from the bimding-post ¢ to the

street-box, which forms a part of the auxil-
iary circuit. As the switch ¢* ¢* is nor-
mally closed the path for the current through
the indicating apparatus is as follows: b%,
b¥, ¢, ¥, ¢, ¢®, ¢, it being understood that
the indicator-circuit containing the electro-
magnet b' is open.

When the switch ¢*° ¢ is open and the in-
dicator-cireuit closed at a distant point, the
path for the current through the indicating
apparatus will be as follows: 0%, 1%, b, b5,
b, b, b, : '

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
muitiple-signal transmitter comprising, es-
sentially, a motor mechanism, a circuit-oper-
ating device operated by it for the indicator-

eircuit, 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 hasbeen
operated. The motor mechanism is nor-
meally woundiund is released by a tripping-
magnet whi¢h is operated by the auxiliary
circuit.

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

e

&o

85

95

having attached to.it a mainspring d’ (see.

dotted lines, Fig. 6):quid bearing a ratchet-
wheel d? which emgages a spring-pressed
pawl d* pivoted to the face of a toothed gear
@*, which is mounted loosely on the shaft d
and which engages a pinion ¢°, secured to the
signal-wheel shaft d° to which is secured a
toothed gear d7, which engages a pinion d?,
secured to a shaft d°, bearing a toothed gear
d'°, which engages a pinion d" secured to a
shaft d'*, bearing an escape-wheel ', which is
engaged by a suitable pallet d%.

d* represents 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 d*,
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. The
switch d d* is 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 switeh will be
engaged by the segmental block @°°, which
serves as an actuating device therefor, and
will be opened just before the signal has been

To00
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transmitted, thereby opening the auxiliary
circuit at this point, and the auxiliary cireuit
thus opened will remain inoperative until
said switch has been manually closed.  The
switch is adapted to be closed by means op-
erated or controlled by the winding device or
means employed to wind and reset the mul-
tiple - signal ~ transmitter, and hence said
switch serves as a telltale to indicate whether
or not the multiple-signal transmitter has
been wound and reset. To accomplish this
result, the signal-wheel shaft ¢® is designed to
make one complete rotation to first transmit
the signal and then to open and subsequently
close the telltale-switeh, and the motor mech-
anism or train is arranged to turn 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-
quently when wound and reset to complete
the rotation of said signal-wheel shaft and
close said telltale-switeh. The motor mech-
anism thus has two successive periods of op-
eration or two successive operations to com-
pletely turn the signal-wheel shaft. To pro-
vide for thus successively operating the mo-
tor mechanism, a locking device is employed
consisting of a lever d7, pivoted to the frame
at d* and provided near one end with two
teeth @ ¢, 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 ¢°.  The locking-lever
d" is moved out of engagement with the de-
tent 4' by a spring d* whenever said spring
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,
mounted loosely on the projecting end of the
winding-shaft d, having a {inger-piece ¢ for
turning it and a spring ¢ encireling it, one
end of which is connected to the frame and
the other end to the sleeve, which is adapted
to turn the sleeve in a direction opposite to
that employed for winding the shaft.” The
shaft has a short arm ¢ projecting from it,
which engages the tripping-dog of a tripping
device to be described, and said arm ¢ has on
its rear side a lug ¢!, which when the sleeve is
turned by the finger-piece in a direction to
wind the shaft will engage and lift a short
arm ¢*°, which is connected to the winding-
shaft to thereby turn said winding-shaft un-
til the next tooth of the ratchet-wheel en-
gages the pawl. The lug ¢ 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

tooth d* in engagement with the detent ' ‘

the motor mechanism at such time being
wound up and at rest. Whenever the trip-

ping device disengages the arm ¢ of the

winding device, the gpring ¢* turns the wind-
ing device in the direction opposite to that

824,804

! which it was moved to wind the motor, and
| the lug ¢ is removed from engagement with
the extension d'%, and the locking-lever is

to disengage the detent ¢' 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-
| oages 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 predetermined
part of a cycle said detent will engage the
first tooth &% 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
moment the train stops the actuating device
d%° of the telltale-switch is still in engagemnt
with said switch, and the switch 1s conse-
quently still held open. This constitutes the
first period of operation of the train.  The
winding device is then operated to rewind the
motor, and.the lug ¢t 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 d*
disengages said extension the latter moves
into engagement with the lug ¢!, 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 ¢ is moved a short
distance bevond the tripping-dog before the
next tooth of the ratchet-wheel engages the
pawl, and the locking-lever moves out of en-
cagement 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 ¢ 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
movenient 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 telitale-switeh is moved out of engage-
ment therewith and the telitale-switch-there-
upon closed. 1t 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-switeh is opened by the
transmitting mechanism when operating to
{ransmit its signal and Is subsequently closed
wheneverthe motor is rewound, an not until.
L A short arm @ projects from the sleeve e
| toward the trippimg-dog, to which a flat

then free to be moved by its actuating-spring
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spring ¢° is attached, the free end of which
extendsbeyond the outerend of the arm bear-
ing it and serves as a yielding arm for engag-
ing and restoring the tripping-dog.
frepresentsthe tripping-dogof 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 ¢® of the winding
device when the latter is operated to wind the
motor machanism and the otherarm of which
is adapted to serve as a prop to hold the arm
¢8, with thelug ¢*, back of the extension of the
locking-lever to thereby hold said locking-
_ lever in engagement with the detent d'.
- 15 The tripping-dog f is secured to the rock-
shaft f’, having 1ts bearing in the frame, and
said rock-shaft has a curved arm f? extended
from it, bearing at its extremity a cross-bar
7%, which is adapted to engage the notched or
shouldered end portion of a pivoted arm f*
to thereby hold the tripping-dog in position
to hold the arm 3. A spring f* encireles the
rock-shaft 7, which is connected to it at one
end, the action of which is to turn said shaft
25 in a direction to move the tripping-dog so as
. to releass the arm ¢. The arm 7* is pivoted
at f° to the frame and has an extension f7, to
which one end of a spring /® is connected, the

w

.10

20

opposite énd of said spring being connected

to a fixed pin 72 on the frame, and said spring
acts to hold the arm 7* with its notched end
_in engagement with the cross-bar . The
arm ' is moved on its pivot to disengage the
-cross-bar 7* by an electromagnet f'°, herein
referred to us the “* tripping-inagnet,” the ar-
mature 72 of which is attached to a lever %3,
_pivoted to the frame and bearing a down-
wardly-extending lug /%, which whenever
the armature is retracted will engage the arm
42

1% to rock the shaft and move the tripping-
dog to release the arm ¢*,and thereby release
the motor mechanism.

The selecting devicesof the multiple-signal
transmitter comprise a plurality of electro-
magnets 4, located at the transmitter and
corresponding in number to the number of
substations, rooms, or buildings to be indi-
cated and respeetively included in branch
wites 7 A% 6, leading from the heavy battery-
cireuit, respectively, to the several substa-
tions, which circuits are normally open at the
last substution in a section to be indicated,

45

go

55

switches at the transmitter respectively con-
frotled by suid selecting-magnets for respec-
tively closing branch wires d*, leading from
the heavy battery-cireuit to contact-pens d*,

hich engage the conducting portion d* of

- signal-wheel @, which 1s employed 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

65

7 and depress it, and thereby cause it to dis-
engage the cross-bar and permit the spring’

as at o°, and a corresponding number of |

|

o

pivoted at 4t to the:frame; and stationary
members, (shown as contact-pens 1°,) several
of which may be attached to a'single blocki®
of insulating material, the pens +* being so-
disposed as to be movable into and out oren~
g>gement with the pens % to close-and open:
their respective branch wires. The selecting>
magnets 4 determine which switch’ shall' be
operated, and to accomplish this result said
magnets are arranged in a row, and’their ar-
mature-levers 4/ are independently’ pivoted
and are formed with hooked ends adapted
when in retracted position to engage the:
movable members 4* of the switches and hold -
them disengaged from the fixed members,
and as said magnets areincluded in normally
open branch wires their armaturés are nor-
mally retracted. Whenever one- of the
branch wires is closed st 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
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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 positively 95-
moving the plate to which all saif movable
members are attached, and when said &)late-

is moved the engaged members will yield and
will not engage their fellow members, and the-
disengaged member will engage its fellow 100
member. The plates® hasan arm 4’ attached -

to 1t, which is connected by a link i* with the
arm ¢ of the winding device of the motor
mechanism, and whenever said motor mech-
anism is released and the arin ¢* moved by its 105
actuating-spring the plate %, bearing the mov-

able members of the switches, will be moved -
and the disengaged switch will be closed, the
other switches beng held open by the en-
gagement of their movable members with the 110 -
armaturé-levers of the remaining- selecting~
magnets. If a large number of sybstations

are employed, two rows of selecting-magnets

will be provided, as herein shown, located at
opposite sides of the row ‘of selecting- 115
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- 120
nal transmitter is designed to successively
close the indicator-circuit a number of times -
corresponding to the number of or groups of-
substations, and to accomplish thistesult, as
herein shown, a single.circuit~-wheel d*° is em- 125
ployed, having a conducting portion d* for
engagement with the several contact-pens
d#*, which are connected with the selecting-
switches and having a toothed portion d* for

engsgement with a contact-pen d*. 130
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The location of the conducting portion d*' ! o

relative to the toothed pertion is important.
Normally all of the contact-pens d* bear

upon the conducting portion d*, and the con-

tact-pen d* is disengaged from the toothed
portion of the Wh(‘(’T, so that the cireuit s
open at this point.  Whenever the transmit-
ter is released, one of the selecting-switches
it 45 will he operated to close one of the
branch wires d*, and the signal-whee! will
revolve, and first the conducting portion @*

will pass out of engagement with all of the-

contact-pens d** seriatim.  Then as the wheel
continues its revolution said condueting por-
tion d* will move into engagenent with the
several contsct-pens serwaivin. until all of
them again bear upon said condueting por-
tion, and just after said conducting portion
engages the first pen of the group the fivst
tooth of the toothed portion ¢* 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 @ engages the several
ens d*.

If the switch of the eireuit containing the
first contact-pen ** of the group is elosed,
then all of the teeth of the {oothed portion
will be effective in closing the circuit and
thereby transmitting the signal; but if said
cireuit is open then the first tooth of said
toothed portion will not be effective, and su
on. Therefore no impulse will be transmit-
ted until the conducting portion hasengaged
a contasct-pen the cireuit of which is elosed,
after which tlie remaining teethiof the toothed
portion on will be effective to operate the in-
dicator-ciréuit,  Each substation contains o
circuit-operating device adapted to be oper-
ated by hand, {irst, to open the normally

-closed auxiliary circuit which contains a very
light battery g, then to connect & heavy bat-

tery A in said auxiliary circujt, preferably in
series with the light battery, and then to also
connect an answer-back-signal magnet in cir-
cuit with the heavy-baftery eircuit thus
formed. These three operations wiil take
place in rapid succession upon pulling down
the circuit-operating lever st the substation.
This answer-back signal is contained in the
substation and is adapted to operate when
the street-box has been released and opens a
pair of contacts in the auxiliary cireuit; but
as it is not introduced into cireuit when the
circuit-operating device at the substation
first conncets 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-hox
and in releasing the multiple-signal trans-

- mitter. .
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o represents the eireuit-operating lever ir
one of the substations, which is pivoted at o’
and has suspended from it a finger-piece o,
by which it may be pulled down. The lever

=y

Bears al its extremity a plurality of con-
tael pens or hrushes of, which are adapted to
engnge any one of a series of plates o' o° o°,
arranged close together in the are of a circle
about the pivot o as a center. The two aux-
ilinvy-cireuit wires 2 3, which lead to the box,
ave connected, respectively, to the binding-
posts o 0%, A wire 4 leads from the binding-
yost o to the pivot o of the eircuit-operating
Ie'vm', and w wire 5 leads from the ?)indiu;z-
host ¢ to the plate o, The cireuit-operating
10\'(—‘1‘ o normally oceupies its elevated posi-
tion, with the contaet-pens borne by it en-
gaging the plate o, zde the normal path for
the eurrent through the substation is as fol-
lows: 2,07, 4,0, 0,0% 0% 5, 0%, 3. ‘
The eireuit-wire 8, which leads from each
substalion to the transmitting-station and
which is conneeted to the heavy-battery eir-
cuit, is conneeted to the binding-post o7, and
g wire 7 leads from said post to the plate o7,
and when the circuit-operating device o is
pulled down the auxiliary circuit is hroken
as the contact-pens leave the plate of) and
while said pens engage the plate o° the path
for current througzh the substation is as fol-
lows: 2,07, 4, 07, 0, 0% 0% 7, 0% 6.
1n pulling down the cireuit-operating lever

the contact-pens of will engage the shate o

only for a very short period of time, as ba
same downward movement of said lever ther
uickly pass off of said plate and inte en-
angeniest with the plateo®. The plate o s
connecied by a wire 8 with the electremag-
net 019 of the answer-hack signal, and o wire 8§
leads from said electromagnet to the plate o%
so that when the contact-peus ¢* are in en-
gagement with the plate of the path for the
current through the substation is as {ollows:
2, ’l);/', g 00, 0, 0% 0% 8, 0 4, of, 7, 0% 6. ‘

[he operating eleetromagnet of the an-
swer-back wignal i= thus included in the ei-
cuit.  The armature o of said electromag-
net o' i connected o a plate o Lo which
the lever o is pivoled, and said wrmmture
bears a contact-point which when the arma-
ture is fully retracteil engages aspring-acting
arm o) atiached o the plate ot When the
contact-pens of engage the plate of and in-
elude the electromagnet o in eireuit, the ar-
mature o, which normally oceupies an -
termediate position between the electromag-
net and the spring-arm, witl be immediatels

- 43

e

attractied: but the eireuit thus established is

immedintely broken at the street-hox by the
operation of the nuxiliary actuating mech-
anism thereat, opening a switeh ¢ #, and said
armadure o' then immediately retracts to
extreme position and engages the spring-
arm o' elosing a cireuit the path of which
through the substation s as follows: 3, 0% &,
o, ol 0 0’ 0, o ot 8, 0, 9, 0%, T, 00, 6, and
the e¢ireuit thus established, inclading the
clectromagnet o', causes the lntter to ngain
aliractits armature o' and thereby disengage
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. :
the arm o', 'While this eireuit is maintained
the armature o' will rapidly wvibrate, and
thus indicate that the auxiliary actuating
mechanism at the street-hox has been oper-
ated to cause said box to send in the alarm.
As soon as the answer-back signal has heen
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 reéstablished; but 1t will be under-
stood that the auxiliary circuit is at such time

open at the street-box.

A branch wire 12 leads from the binding-
EOSt 0%, and a branch wire 13 Ieads from the

inding-post ¢°, ‘and said branch wires 12 13
are designed to mclude a high-resistance tele-
phone-receiver (not shown) to be used for
testing purposes. Whenever said branch
circuit is closed, a eross 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 suflicient to show the
condition of the open wire.

The electromagnet f1° of the tripping de-
vice of the multiple-signal transmitter is in-
cluded in the normally closed auxiliary cir-
Auit; 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 adjusted
to overcome the attractive force of the mag-
net.

g represents the light battery, whieh is in-
cluded inthe auxiliary eircuit, and with all the
parts of the system in their normal position
the auxiliary cireuit is represented as follows:

“light battery ¢, wire ¢, binding—ll)ost g%, wire

¢, galvanometer g, wire ¢°, binding-post ¢*,
wires g7, b*, binding-post b st the im?icator,
wire ¢, telltale-switch ¢*, wira ¢*, binding-
post ¢¥, wire ¢* to street-box, answer-back
switeh %, #, electromagnet ¢ of the auxiliary
actuating mechanism of the street-box, wire
¢*, binding-post ¢°, wire g**, tripping-magnet
f19, wire g**) binding-post ¢%*, wire 2 to sub-
station, thence through the substation by o7,
4,0',0,0% 0% 5, 0% 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 g'7, switch s, wire ¢*%, binding-post g'?,
wire ¢*° to battery g. - . :

hrepresonts the heavy battery, which isin-
cluded in & normally open branch eireuit,
consisting of the wire &', which leads from
one side of the hattery to the binding-post
g'%, where it connects with the auxiliary eir-

cuit, and a wire A%, which leads from the other v

2

side of the battery to a binding-post 4%, from
which a wire %, including a crossrelay A%,
leads to a binding-post A%, from which the
several substation-wires A7, including the se-

Clecting-magnets 4, lead to the binding-posts

%, from which wires 6 fead to the binding-
post 0® of the several substations.

When any one of the substations is oper-
ated, the normally closed nuxiliary eivenit is
broken by the pens leaving plate of, and the
heavy-battery eireult, together with one of
the substation-wires 6, is connected into the
auxiliary eircuit in such manner that the
heavy battery % is included in series with the
light battery g. The complete civeuit first
established at such time is as follows: ¢, ¢,
g‘z, g:;, .(/»1} ‘(/5! ‘(]t;} gT, bzs, (.‘34! (.‘»“, C‘eu’ c:’;’y 033’ 025’ t‘l‘, ti,
auxiliary magnet #, ¢%, ¢° ¢'*, tripping-mag-
net 10 g% g% 2 07 4, 0,0, 0%, 0%, T, 0% 6,
B3, ', including selccting-magnet 4, h®, At
including 22, 2%, 2%, h, ¥/, ¢*%, ¢® to g. The
heavy - battery circult being thus momen-
tarily established, the electromagnet ¢ .op-
erates to release the auxiliary actuating
mechanism at the strect-box, and the electro-
magnet 1 operates to disengage one of the
switches @ ¢ and the tripping-magnet ° op-
erates to relense the multiple-signal trans-
mitter and to elose the disengaged switeh 42
. The switch o at the substation when
pulled way down finclly introduces thie an-
swer-back-signal magnet into the circuit, the
connection being from switeh o, plate o® wire
8, answer-back magnet 0!°, wire 9, plate of,
and then on, as previously deseribed.  The
operator will then receive the answer-back
signal upon the opening of the switch # £ at
the strect-box, and sufliclent time is allowed
before the multiple transmitter takes posscs-
sion of the circuit for the answer-back signal
to be received at the substation, the street-
bax being released before the answer-back
signal is sent. The multiple-signal trans-
mitter is at such timncs, however, run and
after a proper length of time hes olapsed for
the answer back to be sent the pen-engaging
portion " will first pass from beneath the
pens d*, and theveaftor the insulated seg-
mental bloek &% will separate switeh-pens d™
d*, thus opening the auxilisry cir(‘uitlleadi_ng
via ¢', ¢, and ¢' to the substations, so that .
thereafter no manipulation of the switch o at
the substation can have any effect on the
auxiliary cireuit.  Tae pen-engaging povtion
d' of the signal-wheel will next arrive in en-
gagement with the first one of the series of
pens d simultancously with the arrival of
the first tooth of the signal-wheel to its con-
tact-pen ¢, and theveafter said pen d* will
be engaged by suceessive teeth of the signals,
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wheel as the conducting portion ¢4 engeges ™

with the successive pens %) and the civeuit
to these pens ¢ is controlled, os described,
by the selecting-switches controlled by the
electromagnets i, before deseribed.. When
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the engaging portion ¢* arrives ab the pen d*,
connected to a closed selecting-switeh, then
the circuit to the indicator will be closed
through the light and heavy batteries in se-

s ties and may be traced as follows: g, ¢, 7

.gﬂ’ g47 95) gﬁj g7, ‘(/25”/])237 1)217 ])16’ ?{207 1)22!’ b24) blIld"
ing-post j, wire 7, pen a4, s%gnal.—wl}eel d*?,
ens d#, wire d°, switch #°, 4%, binding-post
S Bt RS R by B, Y, g*0 to g, Upon the sue-

10 cessive closures of this circuit by the revolv-

ing signal-wheel the électromagnet h® will
operate and set up the indicator according
to the number of teeth of the signal-wheel
to come in contactwith the pen d™* after this

15 cireuit was first closed.

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-

20 ferent selecting-magnets ¢ will be included

and rendered operative, and consequently a
different number of impulses will be trans-
mitted by the multiple-signal transmitter,
aceording to the selecting-switch operated.

25 The indicator-circuit is normally open, and

the heavy-battery circuit is likewise normally
open, and to test these circuits a switch s 1s
provided in the auxiliary circuit, and the
arm of said switch, in addition to performing

30 its regular functions, is adapted to close an-

35 switch s is operated to close said

other switell composed of two members 100
and 101, included in a branch ecireuit 102,
leading from the heavy-battery-cirenit-wire
at h to the contact-pen d#, and whenever said
switeh 100
-101 the auxiliary circuit is opened by the
switch s,and said brancheircuit isclosed, and
the circuit established through the galvan-
ometer ¢* includes both batteries, as foliows:

so b, B2, BE, B, RS, 102, 7,4, b, 0, B, b, 00,

b5, 3% 0 0 95 9 90 9 B to e

At the transmitting-station a vibrating bell
105 is included in a local circuit containing a
battery106,and said circuitcontainsa cireuit-

45 operating device by which it is closed when-

ever the tripping-magnet is operated, thereby
causing the bell to respond. ~ The cireuit-op-
erating device in said local cireuit consists of
a contact-pen 107, adapted to be engaged by

0. across-bar £ on the arm f? which s connect-

ed with the tripping-dog, and whenever the
tripping-dog 1s disengaged said arna f* 1s
moved, and the cross-bar engages the pen
107 and closes the circuit. The cireuit Is

55 herein represented as follows: hattery 106,

¢

65 it is closed by the opening of the trip-re

circuit-wire 108, bell 105, circuit -wire 109,
Yinding-post 110, circuit-wire 112, contact-
pen 107, arm f*% cireuit-wire 113, binding-
post 114, cireutt, 115 to battery. This local
circuit includes a hand-switch 116, which
may be operated whenever desired to open
the circuit. Another local cireuit contains
a vibrating bell 120, which is adapted to re-
spond whenever the local eireuit containing

|

|
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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 A7, cireuit-wire 125, binding-post 126,

eircuit-wire 127, bell 120 to battery.

Having thus described my invention,
what T-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 cireuit,
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 mechanisim of a signal-box, auxil-
jary circuit, and substations, each substation
having means for operating said auxiliary
circuit, of an indicating device, indicator-
cireuit, a multiple-signal transmitter for op-
erating said indicator-circuit, controlled by
any one of the substations, and a tripping-
magnet in said auxiliary cireuit, substan-
tially as described.

4" The combination with the auxiliary
actuating mechanism of a si_nal-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-cireuit 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-magnet 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-
ouit therefor, and substations, cach substa-
tion having means for operating said circuit,
of.an indicating device, a circult therefor, a
multiple-signal transmitter for operating the
indicator-cireuit, having a plurahity of select-
ing-switches, corresponding’in number to the
nunher of substations, which determine the
signals which shall be transiitted, and a plu-
rality of electromagnets for controlling the
operation of said switches, and eircuits for
said magnets leading to the several substa-

Luy | tions, substanitially as described.
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6. The combination with the auxiliary ac-
tuating mechanism of a sienal-box, a cireuit
therefor, and substations, each substation
having means for operating said circuit, of an
indicating device, a eircuit therefor, a multi-
ple-signal transmitter for operating the indi-
cator-cireuit, having a releasing device, a
plurality of selecting-switches corresponding
in number o the number of substations, a
corresponding number of electromagnets for
controiling the operation of said switches,
cireuits for said magnets leading to the sev-
for operating
said switches connected with said releasing
device, substantially as described.

7. The combination with the auxiliary ac-

tuating mechanism of a signal-box, a cireuit
therefor, and substations, each substation
haying meansior operating said circuit, of an
indicating device, a circuit therefor, a multi-
ple-signal transmitter for opérating the indi-
cator-cirenit, 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, 2 correspond-
ing number of electromagnets for controlling
the operation of said switches, cireuits for
said magnets leading to the several substa-
tions, and means for operating said switches

‘controlled by said tripping-magnet, substan-

tially as described.

8. The combination with the auxiliary ac-
tuating roechanism of a signal-box, a ciTeuit
therefor, and substations, each substation
having means for operating said circuit, of an
indicating device, a circuit therefor, a multi-
ple-signel transmitter for operating theindi-
cator-circuit, having a reieasing device, a
plurality of selecting-switches, corresponding
in number {o the number of substations, a
pivoted plate, to which the movable mem-
};ers of said switches are attached, a corre-
sponding number of electromagiiets 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-hox, a circuit
therefor, and substations, each substation

-having means for operating said circuit, of an

indicating device, a cireuit therefor, a multi-

. ple-signal transmitter for operating the indi-
cator-circuit having a releasing deviee, a plu-,

rality of selecting-switches, corresponding in
nureber to the number of substations, a piv-
oted plate bearing the movable members of
said switches, a corresponding number of
elsctromagnets for controlling the operation
of said switches, the armature-levers of
which-engage the movable members of said
switches, and meuns for connecting said piv-

oted plate with the releasing device of the
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 cireuit,
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-circait having a winding device, a
tripping-dog 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

-actuating mechanism, of a signal-box, an’

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, substantially us 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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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-
mitting-train, a locking-lever adapted to en-
gage said detent, a winding device for the
transmitting-train having means -for con-
irolling the position of said locking-lever, and
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having a tripping-arm, & tripping-dog into
engagement with which said arm is moved
by the winding device, and & tripping-magnet
for said dog, operated by the auxiliary circuit,
substantially as deseribed.

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 multip]e—signa? 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 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 suxiliary
actuating mechanismn 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 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 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 opersting 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 tripging—magnet, for said tripping-
dog, operated f; the .auxiliary cireuit, 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 subste-
tion having means for operating said auxil-
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iary circuit, of an indicating device, indic
circuit, a multiple-signal transmitier for op-
erating said indieator-cirouit 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-mag-
net for operating said engaging device io re-
lease tne tripping-dog, substantially as de-
seribed.

18. The combination with the suxiliary
actuating mechanism of a signel-box, aux-
iliary cireunit, and substations, each suhste~
tion having means for operating said suxil-
iary circuit, of an indicating device, indi
cator-circuif, & mulfiple-signal transmitter
for operating said indigator-cizeunit, oga-
troile i
ing a tripping-arm, & tripping-dog for engag-
ing said arm, a rock-shaft to which it is. a5~

cured, having & latch-engaging srm, a piv-

oted latch for engaging said arm, and & txig-

.f)in -magnet having means Tor moving sug

atch to disengage the arm, substantially gs
described.. _ .

19. The combination with the suxilary
actuating mechanism of a signal-box, an sux-
illary circuit, and substations, esch substa-
tion having means for operating said circuis,
of an indicating device, 8 circuit therefor,
and mesans for operating said indicator-cir-
cuit, controlled by any one of said subsia-
tions, a normally closed telltale-switeh in said
auxiliary circuit at the indicator, means for
opening it when the .indicator is operaied,
and mesns for cloging it when the indicator
is reset; substantinily as described.

20. The combination with the suxiliary
actuating mechanism of a signal-bex, an aux-
iliary circuit, and substations, esch substa-
tion having means for operating said cireuit,
of an indicating device; a civcuit théereforp,
and means for operating ssid ciredit com-
trolled by any one of said substations, & nor-
mally closed telltale-switch in said suxilisry
cireuit at the indicator, means operated: by,
the indicating mechanism for opening said
switch, and by the resetting device for sal-
sequently closing it, substeptielly ag de-
scribed.

21. The combination with the auxilisry
actuating mechanism of a signal-box; an-au-
ilisry circuit, and substations, ssgh subats-

tion having meuns for operating said oirouit,

of an indicating davice, a cirouit’ therefay, »
multiple-signal transmitter for operating the
indicator-cireuit, the operafion of whiah ig

controlled by any one of said substagions, s

winding deviee for said transmitter, snd o

telltale-switeh in the auxiliary circuit ot the 12

tranamitter, the operation of which is cone
trolled by the winding devies of the. trang.
mitter, substantially as described,

22. The combination with the suxliary
actuating mechgnism of 8 signal-box, an ayx-
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by any one of the subsigiions, bav- .
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iliary circult 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.

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
therefor, a multiple-signal transmitter for op-
erating the indicator-circuit having two suc-
cessive 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, a segmental block on one of the
shafts of the transmitter, which is operated
during its first period of operation to opén
said switch and during its second period of
operation to close it, substantially as d-
seribed. :

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-

battery, an indicator, a cireuit there

1
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nect the heavy battery in series with the light .
or,

which, when established, includes said ‘bat-
teries, and meansfor operating said indicator-
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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 there or,

“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.

A GEORGE F. MILLIKEN.
Witnesses: v

B. J. Noves,"
" H. B. Davis.
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