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To all whom it may concerm: -

Be it known that I, CHARLES BURGHER of
the city of Boston, in the county of Suffolk
and State .of Massachusetts, have 1anvented
certain new and useful Improvements in Fire-
Alarm Telegraphic Repeaters, of which the

- following is'a full, clear, and exact descrip-

IO

tion, refereuce bemg had to the accompanying

drawmgs forming part of this specification,.

My invention. relates to the class of fire-

alarm-telegraphy apparatus designed to re-
peat or retransmift from the central station
over a main alarm-circulf fire-alarm number-

- signals, which are received and recorded at

I3

20

25

“sists in the certain novel combinations and

30

the central station by the signaling-box ecir-
cuit or otherwise. |

The objects of my invention are to provide
a repeater having a series of circuit-closers

and a cor reSpondmﬂ' series of  controlling
mechanisms therefor which are set and Stalted
by hand, whereby they then act in suceession
upon each other to transmit or repeat the de-

terminate set of number-signals, and whereby,

the determinate set having been onece trans-

mitted, the repeater autﬂmatlcally acts a num-

ber of tlmes over till checked or run dOWH
To the above purposes my invention con-

sub-combinations of the different featules as
hereinafter fully deseribed and claimed.

In the accompanying drawmgs ]:iw*ure 1

‘lepresents my Iinvention In a dlagrammamc

35

view illustrating the arrangements of the cir-
cuits and constmcblon of the apparatus.
2 represents an enlarged front view of the
series of four circuit-closing dials, with the

~ tripping index-hands and some of their ad-
- junets shown 1n full lines as disposed upon the

4.0

outside of frame A, and with their individual
releasing and actuatmg mechanisms shown in
broken lines as within the frame. Fig. 3 rep-

o resents the left-hand side view of Fig. z show-

45
7 tion of a circuit-closing dial, with its adjust-

able index-hand or tripper, and as keyed upon

ing the frames A and I, with their conta,med

mechamsms, mounted upon the base B. Fig.

4 represents an edge view of a diametrical sec-

a portion of a main arbor of a clock-work.

Fig.

‘Jarin construction and arrangement.

In the sald drawings like letters and num-
bers deSJgnate corleSpondlng parts thlouwh
out.

I show the use of four clreuit- closmﬂ‘ dials,

each having an adjustable radial 1ndex hand

or tripping device. Three of these dials are
similar and the fourth is analogous to the
others. The actuating devices and controlling
mechanisms and their adjuncts are quite simi-
There-
fore a description of one of these repeating
mechanismsand adjuncts will suffice forall, and
their co-operation will readily be under stood

50

55
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by those famllmr with the art to which they

relate.

Referring to the drawings, the frame A is

mounted on the base B and contains a series

65.

of four of the ordinary clock-works, C; but the

number will vary with the number of cirenit-
closing dials used, and they are each actuated
by a weight, E, the attached cable of which is

~wound upon a dr um, and thereby oper ates the

main arbor e to rotate 1t.

Each eclock-work is directly controlled in
operation by the electro-magnets M’ M? M? M*,
respectively. These magnets are each set in

a bracket, K, made fast apon a cross-bar of 75

the frame A. The magnet-armature n passes

through an opening in bracket K, is pivoted

at 7, and provided with a hooked extension,

‘which engages with the fly /, by which the

motion of the clock-work is governed., The
upper contact, ¢, 18 fixed upon an end of ar-

70

S0

mature n, and coacts with a corresponding

lower contact, o, normally in contact therewith
and located upon the lower end of bracket K

and provided with the ground O.

The gravity-detent A2 swings freely on its
pivotal bearing, and when unobstructed as-
sames an oblique dependent position, and at
the lower end, to one side, is provided with a
shoulder, which obviously has two positions
against the lug ¢ on the extension of armature
n. Normaily the shoulder on detent # rests

1n 1ts first position with its side against the
lug ¢, as shown, and the contact end of arma-
ture 7 being heawer than the extended end

| holdmg the fly /, the extended and hooked end

85
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will be elevated and will hold the fly, asshown
The limit of oscillation of detent 2 is between
lug ¢ and stop a.

The spring-acted trigger b tilfs on its pivotal
center, and its lower end is struck by a stud,

J, placed on the face of the wheel J, mounted

on and revolving with the main arbore. The
upper end of the trigger b strikes upon the
lower end of the detent 2 and drives it against
stop «, when the wheel J revolves in direction
of the arrow and causes the stud j to strike
the lower end of trigger b, and from the op-
posite side in which the drawings show it nor-
mally. When an electro-magnet attracts the
armature n,the detent /2 gravitates to its second
and oblique position, with the lower end of its
shoulder resting upon the upper face of lug
t, and serves to hold the extended end of ar-
mature away from fly /, which then releases
the clock-work, which runs till stud 5 strikes
trigger b, as described, knocks the detent from
off Iug ¢, and causes armature » to gravitate
into norial position away from its magnet and
to catch the fly and stop the clock-work mo-
tion. These parts compose the releasing de-
vices for the actuating means.

The circuit-closing dials D’ D* D® are pre-
cisely alike in construction, and each consists

of a metallic wheel, f, with a hub, d. The

disk % 18 of any suitable insulating material,
and 18 1mperforate, except at the central eye,
by means of which 1t is mounted upon hub d,
with one broad side against the outer face of
wheel /, and is provided with ten cavities, m,
disposed upon its outer face symmetrically
near its circumference. The metallic annular
plate P 18 provided with ten perforations, p,
symmetrically situated, and from between
which and nearer to one extend the peripheral
radial teeth ¢, which are L.-shaped. The plate
P is placed concentrically upon the outer face
of disk &, with its perforations p registering
with cavities m, and 1s firmly held thereon
by means of teeth ¢ hooking over the edge of
disk k.

The metallic index-hand or tripping device
X is flexible, and is fastened upon the outer
face of hub d by the screw s, about which it is
turnable, Near the free end of hand X is
fixed a knob, z, and an oppositely-projecting
stud, v, designed to extend through any per-
foration, p, into cavity m, as desired, by the
manipulator taking hold of knob x, bending
the hand out from the dial, then moving the
hand over the dial to the desired point, and
then forcing the stud v into the cavity m, in
which position the hand will remain fixed for
further manipulation.

The circuit-closing dial D*is analogous in
construction to the others, as deseribed, with
the difference of having the teeth ¢ and per-
foration p one less each,and all located within
the space of about one-third the circumfer-
ence of the plate P, and with the extra trip-
stud V extending radially from the periphery
of wheel f.

The dials are sach mounted upon the outer

368,907

end of main arbor ¢ by means of the hub d be-
ing keyed thereto, and are situated to the out-
side of frame A.

The two metallic contact-brushes », set on
the insulating-block S, mounted on frame A,

are adjusted to bear upon the outer face of

plate P, which brushes past them when the
dial is revolved. A connected pair of these
brushes are employed with each dial—one as a
guard against a defect in the other to insure
constant contact.

Theinsulating-block () is set above the dial
and carries the metallic contact-fingers « and
w, the former arranged to make contact with
teeth ¢, the latter with the tripping index-
hand X when the dial revolves. The dial Df
has an extra contact-finger, 2z, arranged upon
bloek QQ, and designed to make contact with
the trip-stud V, projecting from dial D', for
the purpose hereinafter described.

The frame I" contains the so-called ‘‘inter-
rupter,’”’ the office of which will be herein-
after explained, and consists of an ordinary
spring-actuated clock-work, U, with its frame
K. 'T'he operation of the clock-work is gov-
erned by a releasing device consisting of the
electro-magnet M, the spring-retracted arma-
turen of which holds by itsextended end the fly
[, while the other end of armature » maintains
connection with contact o, having ground O.
When armature = is attracted to its magnet
M®, the clock-work is relecased and the trig-
ger b takes under lug ¢ an armature, n, and
holds the armature away from fly 7 until stud

J on wheel J strikes upon the upper end of the

trigger, which then lets go of the lug ¢, and
the armature 1s retracted from its magnet into
normal position by means of a spring, H.

The switch 31, situated below the series of
circuit-closing dials, is pivoted at 32, and has
the spring 33 projecting from the pivoted end
and engaging with the pin 34. The swifch 31
in the main 1s metallic, with an insulated
handle, from near which extends the spring-
arm 39, which plays upon the contact-point 30
and rest-point 36. The point 38 is connected
with ground 37, The switch may be placed in
three positions—first, with its spring-arm 35
resting on rest-point 36, when the switch will be
open and out of contact; second, in the position
of the full lines shown, when arm 35 rests on
contact 30 and the switch is closed; third, in
the position of the broken lines, whentheswitch
will be on ground-contact 38 and grounded.
When the switch is moved into the third po-
sition of the broken lines, the spring 33 is
strained by bearing on pin 34 and tends to re-
sume the full-line position and break the
ground.

The relay Y hasa battery, Y', and ground Y?
for battery. The armature of relay Y has a

contact, ¥, which makes and breaks the loop
alarm-circuit b1, leading from poles of battery
53, and containing the bell-alarms 50, situated
at different local points distant from the cen-
tral station, which containg all the herein-de-
| seribed apparatus, with the exception of the

70

75

80

QcC

93

10,0

105

I1O

[15

120

[25

130




368,907 - - 3

alarms, o ;
Thecontrolling-circuit 20 leads from battery

Y*? over relay Y to contact-fingers u, from

where it passes to ground O, when the circuit-
closing dials revolve, by means of teeth g,

~plate P, brushes r over armature n, upper and

~ lower contacts, cand o, to ground O. When-

IO

Ing its accompanying actuating clock-work C.

23

" Tevolves, by stud V,wheel f, hubd, toground G.

30

ever this circuit finds ground O, relay Y closes,
thereby making alarm-circuit 51, whose bell-
alarms respond to said relay. o

- The magnets M* M* M* M® are each included
in a local circuit leading from ground R, bat-
tery 40, over sald magnets to countact-finger

w, from where it finds ground G, over the trip-

ping index-hand X, when the circuit-closing
dialsrevolve. When this circuit finds ground
G, armature n is attracted, and the upper and
lower contacts, ¢ and o, respectively, are sep-
arated, thereby breaking ground O and releas-

The initial magnet M’ is in circuit 21, lead-

ing from ground R to battery 40, over said |
point 38 to

magnet, to switch 31, thence by
ground 37, or by point 30 to the extra contact-
finger z, which coacts with the terminal con-
trolling mechanism. of the terminal circnit-
closing dial D% and from finger 2z when the dial

The terminal cireuit-closing dial D*is con-
nected with the interrupter located in frame

- ¥ by one part of controlling-circuit 20, lead-

ing from ground O to contacto, over armature
n, p1vot 4, frame ¥, to brushes r, and plate P
to teeth ¢, which close circuit over finger u,

‘when dial D* revolves and transmits a signal

over alarm-circuit, as before described. The
magnet M° is contained 1n the circuit leading

~from ground R, through battery 40, over said

40

magnet to finger w, from where it finds ground
G, by means of the tripping index-hand X of
dial D* when the dial revolves. When this

~circuit finds ground G over hand X of dial D*,

45

magnet M° attracts its armature =, thereby
starting clock-work U and breaking ground O
by contact o heing left open. | o

The circait-closing dials D', D% and D’ have
the resting-holes, formed as described, for the

 stud 2 on the tripping index-hand X to rest

5O

tion.

in, numbered,.consecutively, from 0 to 9, and
are used to designate the assigned number-sig-

nal of a certain building located in the signal-

ing-box cireuit connected with the central sta-
The dial D* has the resting-holes num-
bered similarly from 0 to 8, and is used to

- designate a certain floor located in the afore-

60

said building. - |
The tripping index-hands X are normally

fixed in the zero-holes, so that no signal can

be transmitted overthe alarm-circuit, because
one ground O is off of the controlling-circuit
20 as soon as thetripping-hand X makes con-
tact with finger w, as before explained, and
this will obviously be before the front tooth,
q, will close on finger u to send a signal.

The tripping index-hand i set back of the

‘main alarm-circuit 51 and its contained bell- | ber-Sign&l to be transmitted—that is, if the

number-signal 5 is to be sent by any dial, the

tripping 1index-hand is moved from zero and

set in resting-hole 5, located back of tooth g,
corresponding to 5, which is thus allowed to
send a signal over alarm-circuit before the
tripping-hand X takes off ground. O, as de-

scribed. The drawings show the dials set to

transmit the determinatenumber signal 121 for

the building by means of dials D', D% and D?

respectively, and the number-signal 3 for the
floor by means of dial D. The remainder of
the apparatus 1s in normal condition. Let it
be supposed that the above set of cumber-sig-
nals, 121 and 3, have been recorded at the cen-

7))

/3

30

{ral station by the signaling-box circuit con-

nected therewith, and are to be repeated upon
alarm-circuit 51. The operator moves by hand
the tripping-hand X of dial D’ from the zero-
holeto hole 1. " Likewise he sets dial D?to hole
2, and dial D’ to hole 1, and dial D* to hole 3,
as shown. He then grounds the hand-switch
3l on point 38, and thereby energizes magnet
M’, which attracts its armature and .operates
the releasing device of  the actuating clock-
work C, and so operates the first of the series

of controlling mechanisms. As the cireuit-

S5

QO

closing dial D’ revolves in direction of arrow ¢z

the first tooth ¢ thereof, on making contact
with finger u, closes the controlling-cireunit 20

by giving it ground O, as described, and re-
cords 1 on relay Y, and the responding bell-

alarms 50 in circuit 51. Then next the trip-

I1CO

ping index-hand X of dial D’ trips finger w, -

and thereby gives ground G to magnet M? as
described, and said magnet attracts its arma-
tare, thereby breaking ground O of control-

ling-circuit 20 and preventing all the rest of
teeth ¢ on dial D’ from recording on relay Y, -

as described. Dial D’ continues to revolve

for one revolution, when stud jstrikes trigger

b and resets the releasing deviee to

clock-work C. |
~When magnet M® attracts its armature, the

connected releasing device is operated and

stop the

| dial D?* acts to transmit its assigned number-

signal 2 upon the alarm-circuit, in the manner
described for dial D/, likewise with dial D®.

The dial D* operates in @ manner similar to

that deseribed for the other dials, with the
slight differencethat when its tripping-hand X
trips finger w to take ground O off of the con-
trolling-circuit the magnet M°is energized by

‘giving it ground (G, and starts the interrupter

in frame F, which makes one revolution of its
main arbor ¢, when it comes to rest before the
revolving dial D* has revolved its stud V
around to make contact with finger 2z, so the
switch having sprung back into the full-line

10§

I1O

115

120

125

position the contact of stud V and finger 2z will

bring current from ground R, battery 40, over

the initial magnet M, to switch 31, there-

‘through to finger z, to stud V, wheel f, to

ground G, and thereby start anew the series
of dials tosend over again the number-signals,

-asdescribed. Theapparatus, having been thus

tooth corresponding to the determinate num- | get by hand and then grounded, will transmit

o

I30 |
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R0
onncontrollingseirenit and transmitting the deter-
o miinate number-signal overithe alarin-ecircult,
i acseries of controiling: meehanisms and trip-:
o ping deviees therefor predeterminately set, the |

controlling mechanisms each provided with a

SERRRRRRRREY
g an electro-magnet for

40

5C

33

4 3€8,907

the:set of number-signals: onee and:then ach
~automatically to repeat them over again until :
the actuating devices run down: or the appm--
ratus is c¢hecked by opening: switch ‘31
~course any number: of alarm-circuits may be |
0 plaeced ander (the eontrol: of relay 'Y for the.
oo numberssignals to bel repeated or transmitted
o roover, or the relay Y may be arranged to op-
EEEEERREE elate npon several {}BL(}I 1@1&35 each actmcr
EERRREE TN
i Having thus desombed my nwentlon I elmm
i asnew fmd_ desive t;{}seem_e_byLettetsPaten G
o1y Imeombination, an alarme-cirenit, a relay:
11 operating npon said eirewity a:controlling-eir-
cuit including said relay, a series of eircuit-
o0 closers, substantially as deseribed, for ¢losing
i the eontrolling -eireuit: and transmitting the
1 determinate number:signal over the alarni-cir- |
toieuity and eontrolling
LT 20
i isms acting each in o turn uponithe operation: |
anism of the series included: in the local eir-:i i1
cuitof the initial mechanisnyanda hand device -
In the ']at;ter 'lt}cﬂ | éciz{mit =f01' ‘rﬁ'm*ern'in‘rr‘bhﬁ

upon an alarm:eireulf,

predeterminately sety the controlling mechan-

of the initial mechanism: to start the next sue-
~ceeding mechanism and to operate in sueces-
-sionithe said cireuit-closers, whereby said cir-
cult-closers: dctsuccesswelv upou s'ud GGBtIOl
??lmmcucmt T iiiEiiioiiiiiiiilin
EERRERREES o In combmﬁtmn, an f:.lmm mrcmt a I*G]fiy
SRRRRERRE ;opemtmg upon said cireuit, a:econtrolling-cir-

o eanitineluding S;:Ll;dl.eldygﬂfaelILS.(}f(}HBHIE clos- |
ers, substantiall y as described, for closing the .

local circuit containin
breaking the controlling-circuit, and the trip-
ping devices located one in each of the said
local circuits for making and breaking the
same, whereby said controlling mechanisms
automatically act upon each other seriatim,
and whereby said circuit-closers act succes-
sively upon said controlling-circuit.

3. In combination, an alarm-circuit, a relay
operating upon said cireuit, a controlling-cir-
cuait including said relay, a series of circuit-
closers, substantially as described, for closing
the controlling-circuit and transmitting the
number signal over the alarm-cireuit, and act-
uating and releasing and tripping devices
therefor, said tripping devices each independ-
ently and previously adjusted, whereby the
effect of an acting fellow cireuit-closer is de-
stroyed, and whereby the next following re-
leasing device 18 started, and so on succes-
sively.

4. In a signal-transmitting system, the com-
bination, as hereinbefore set forth, of an
alarm-circuit and a relay acting thereupon, a
controlling-circuit ineluding the relay, a se-
ries of circuit-closers, substantially as de-
scribed, for closing the controlling-cirenit and
transmitting thenumber-signaloverthealarm-
circuit, controlling mechanism predetermi-
nately set for the circuit-closers, each control-
ling mechanism provided with a local circuit
containing an electro-magnet, which acts to

trolling o
controlling mechanism ineluded in-the local. =

HOf SERRS
| eircuit of the initial mechanism, whereby the

mechanisms  therefor

bllmbmn

set: for said eirenit-closers,
‘mechanism provided with a loecal cireuit con-

mechanism  serdatim,  the: terminal

break the controlling-cireuit. and to: operate. -+
the  next succceding cirvcuit-closer: and .con- .

operation of the said terminal: may act tore-
start the: initial :mechanism, sub%t.:mtml]y a8

;'1.11(1 for the purpose herein: de.scrzbed_ E 75 ,

5. Inasignal-transmitting system, Lhe com-

=N sbm.«:s,tmn as Jzerembef@reset,fﬁ@rth ofanalarm-: .
eireuit mzdm clayacting thereupon acontrol: 1 1
ling- eireniti including the relay,
cireuit: closers for closing the: controlling-cir-
cult and transmitting: thie?; number-signaiover 1
the alarm-eirenit, and:a series: of controlling.: ¢
mechanisms predeterminately :set: for the.eir- 1
enit-closers, each said mechanism: provided .
with a local eirenit eontaining anelectro-mag- 85 1
net acting to break the controlling-cireuiband :
| to operate the next ;succeeding civeulb-closer i1

a series of

and: mechanism: seriatem, the: terminal mech-

......

. ;fm the pmpo::se lmmm dcscrlbed

6. Inasignal-transmitbing system th@ com:
as ‘hereinbefore: set fortly of
alarm- 011 cuit and a relay acting: iheleupon

taizing an electro-magnet acting to break the
controlling-cireuit and to operate the next
succeeding circuit-closer and mechanism in
turn,an interrupter,substantially as deseribed,
included in the controlling-circuit and pro-
vided with an electro-magnet for breaking and
making the controlling-circuit, the local cir-
cuit of the terminal controlling mechanisin in-
cluding the magnet of the interrupter, the
terminal controlling mechanism included 1n
the local circuit of the initial mechanism, sub-
stantially as and for the purpose herein de-
scribed.

7. In combnntmu an alarm-cireuit, a relay
operating upon Smd circuit, a COIltl‘Olllll‘"f-
circuit including said relay, a scries of 161(3(15-
Ing electro-nmgnets, a series of circuit-closers
and controlling mechanisms therefor prede-
terminately set, a circuit including the initial
magnet and the terminal mechanism of said
respective series, and a switch, said switch
provided with an adjacent ground and contact,
whereby said initial magnet is governed di-
rectly and the succeeding magnets indirectly,
and whereby said terminal mechanism gov-
erns directly said initial magnet.

8. In a system for fr fmsmltmw signals, the

fl]} E

controlling-circuit including Lhe relay, a S0-
| ries. of cirenit- closers: for ;cl_f:}&m?‘_ the eon- i
trolling-cireuit  and transmitbing the nam-:.0 0000
‘ber-signal over the alarm-cireuit, and a serics
of controlling: mechanisms  predeterminately .
each: controlling 1

FCO

]IC)ES

IIO

115

I20

125

I3C

combination, as hereinbefore set, for Lh, of an -
alarm-circuit and a relay acting thereupon, 3!
controlling-circuit including the relay, and a
series of rotating circuit-closing dials for clos-
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ing the cdntrolling—circuit and transmitting 9. Ina system' for transmitting signals, the 25

- the number-signal over the alarm-circuit, each

10

dial having a controlling mechanism provided

with a local circuit containing an electro-mag-

net and predeterminately set to close the said
local circuit and to open the controlling-cir-
cuit, thereby preventing the circuit - closer

from further transmitting and starting the
next succeeding circuit - closer and mechan-
1ISm, an interrupter included in the control-

ling-circuitand having a magnetlocated in the
local circuit of the terminal dial, and mech-

- anism for breaking the controlling-circuit, the

15

local circuit of the magnet of the initial
mechanism including the terminal mechan-
1sm, and the said local circuit closed thereby,

whereby upon the operation of the initial

circuit-closing dial the series of dials may act

~ suecessively upon the controlling-cirenit and

20

the controlling mechanisms may act upon each
other seriatim and the terminal mechanism

- may act upon the interrupter and the initial
- Inechanism to restart the latter, substantially

as and for the purpose herein described.

combination, as hereinbefore set forth, of an
alarm-circuit and the relay Y, acting there-
upon, the controlling:circuit 20, inclading the
said relay and a series of electro-magnets, M’

M* M3 M* M?, also included therein, aseries of 30

circuit-closing dials, D’ D* D’ D% for closing
the controlling-cireuits, and having -motors
therefor governed, respectively, by the arma-
tures n of the said magnets, and the armatures
n, preserving the continuity of the controlling-
circuit, each of the said magnets provided
with a loeal circuit having the tripping index-
hands X contained therein for making and
breaking the said circuits containing them,

35

means intermediate the controlling meehan- 4o

isms of the terminal dial D* and the magnet
M’, whereby the latter may be actuated to re-

start the series of dials and their respective
mechanisms. |
o o CHARLES BURGHER.

Witnesses:
M. F. BLIGH,
J. A. MILLER, Jr.
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