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Ta all bufzfaﬁfz, it MY CONCerTL:

‘Be it known that I, RICHARD ALEXANDER-

SWITH a citizen of Lhe United States, resid-

ing at N01 folk, in the county of Norfolk and
'State of V1rn'1ma ha,ve invented newand use-

fulImprovements in Fire-Alarm Systems and

~ Apparatus, of which the following is a speci-

......................................................................................................................................................................................................................................................

fication. -
Myinvention 1elates to fire-alarm-teleg 1ap11

| systems, and partmnlarly tothe eentral ofﬁce

In

~working out these clromts and the appa,ratus

for them a very 1mp01tant pomt which has

‘been kept constantly in view is the provision

of means for repeating signals sent in from

one loop over all the other loops without the

use of the complicated and expensive mech- |
| lowing specification and illustrated in the

- anisms usually required for the purpose.

20

break - wheel type..

- With regard to the circuits my invention

eontemplates the use of individual loops ex-

‘tending from the central office or from each

dls_tuct station into different portions of the

territory to be covered. KEach of these loops
“has connected in it in series a number of
“alarim-boxes of the well known closed:eircuit
Of course the system
- might be adapted to work with normally- -open

loops; but asthisis now.considered very poor

! 3:0

- oor desembe it.

35

 practice and as it would merely. necessitate
reversals of the connectionsof relays entirely
~ within the scope of the ordinary electrician
I have not.thought.it necessary to illustrate |
o Ea,eh loop has its relay in the
. central office, thh controla a main gongand
engine-alarm cireuit, and each loop has anor- |
o _-mal]y closed gap conbrolled by a relay which
~ in turn is controlled by the gong-circuit. T
~ - have found by actual use of 131115 drranwement'
. of eireunit that all signals may ’Lhus be re-
peated in a qystem of moderate size with- | p
out the necessity arising for non-interference
or other complicated apparatus
there have been many small towns where a
fire-alarm system would be very desirable
that have been forced to do withoutsuch pro-
tection because the necessary repeaters would

~ costfrom oneto three thousand dollars, where-

5o

o a,tu e repeating no parts are reqmt_ed_ except-

a thousand dollars. In my system the ar-
rangement is such that even with good oper-

Heretofore.

“as the entire system, without the repeater, in |
any ordinary case mlo*ht be built for less than |

4

-.w1th my 11',1vent1011
‘my switchboard.

the same.
‘showing the clrcult closer and the link-guide,
_.respectwely used in connection with the
‘gong to control the repeating relay-circuit,

[ such as may be pmehd&,ed in the Open ‘market
at low prices and aggwn‘ated by any skilled -
electrician or engineer working in accord-
ance with my plans—that is to say, that the
-main part of theinvention lies in the circuits

and in the arrangement of ordinary appara-

55

tus, so that; for mstanee, instead of having - |
1 to purohase special parts, such as relays; or-

60

dinary Western Umon rela,yb may be used‘-,

and the hke

back 01 wmnbeoat and a fmme standmﬂ*

‘short distance from it and.built up in detach-
able sections, together with suitable panels
-carried in the fmme and supporting the re-

lays, switches, galvanometels &e.

........................................................................................................................................................................................

My invention is fully deseribed in the fol—. B o

-annexed drawings, Whelem the same. refer-

ence letters a,nd ﬁﬂ'mes pomt out the Same
parts throughout.

70

Referlmtr to the (hawnws Flﬂ'me 1 isa S

_-dlagl am ShOWIHD‘ the arrange menb of circuits
and appmatus fm a fire- alarm system hav- |
“ing a single central station in accordance
Fig. 2 is a front view of |
Fig. 3 is a side view of

Fws 4. and 5 are. detail views

Refel ring to Fig. 1, C, C', and C* are loops
extendmﬂ' out from the ceutral office and each

-mcludmﬂ' in series anumber of signal-boxes,
as plamly indicated in the drawmﬂs |
and R? are individual relays eaeh included
| in one of the loops and adapted. to control
the gong-circuit.
or stor age batteries each cousisting of a du-

M’ M? M3 M*are secondary

licate set of cellb, one set being addpted to

be included in each of the loops while the =

other set, its duplicate, is being charged. G,

@, G and G2 are ﬂ'alvanometels, the fust
‘three of which, together with the first three -
-of the stomﬂ'e batteues appertain to the
three boz.—-loops shown, whlle the fourth gal-
vanometer-and the fomth battery belonﬂ' to

the gong-cirenit, which also extends out to a
nmnber Cof enmne-houses, fire-chiefs’ houses, -
&e., in series. These are shown at O, O, O2
and 05,
‘bells in the_'box-—eircuits.

RRQ'

0,0, and b are .single-stroke sigﬂal-'
- R, R’ and R® are

75
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.. 'purpose.

N '_relays mcluded in the 1cca1 clrcmt controlled 1 current ceases because cf the stcppage cf the |
' bythe gong and in turn control their respec-
~ tive: boa clrculte or loops.
- all of these pieces of apparatus will be traced -H
_:-'and their functions made clear presentl y.
- The Secondary batteries, which are now
S ‘ccmmonly used in ﬁre-teleﬂ*raph systems in
. place of the old-fashioned gravity-batteries,
- are usually charged in larﬂ'e installations by
‘local generators. especlally installed for the
B In ‘smaller installations they are.
" charged from:the city mains, as almost every
L -“ﬁ:'-town ‘that would aspire to a fire-telegraph
© . ‘system is alread y provided with an electrie-
I have therefore shown the

AT _,__{;.-,mree 1 2, which are supposed to lead-froma

The circuits of

lighting system.

'source of current, eultable for charging the

. batteries, with'open ends.. |
. installation through a fuse-block. 7.and are
L connected to the statmn bus-bars 3 4.
~ ... bus:bars are. connected, respectwely to the |
.~ twosides of a:double- pcle knife-switeh" P?, |
- 'which, together with the ammeter V-and the | of posts; p ‘and p and the lowermost pair- of
.7 relay R0 is located at any suitable point in |
25 the room. This m
" beard, if. desu'ed ‘but not: necessarlly 80, as
. the-condition of the charging-wires is shown
.- by thethree 1ncandescent lamps IT 12
AR _’_;[clrcmts of the lamps and: batteries are as fol- |
lows: from switch P?® by wire 5 to ammeter
oV, by wire 7 to one side of all the lamps
-_-'_-j_}throufrh lamp 1" by branch 11, by wire 8 to |
7 therelay R% and by wire 6 hack to-theswitch
“'This cireuit is always com--
plete when the smtch P?is closed and serves

20

;'.'L-":-i' - and the bus- bar |
35 .
- - . for two purposes—first, by means of thelamp |
- I'-at the board to show that the charging-

current is on ‘and by. the ammeter, ﬁhlch'i-_'-* charging-circuit, while by throwing the lower

--smtch dcwn 1ntc contact “with the pcsts P22

current is up to-the proper amperafre ‘and, | and p® the cther battery of-the palr is -con-

P ;.;_g_seccnd to . operate the -relay to close’ the-” ‘nected into the loop-cirenit: f01 service:.
B charwmﬂ' clrcults proper as fcllcws from-the |
rfewwch P9 by wires 5 and 7 to the lamps I and
.~ I? through these lamps in parallel (the par- |
o jallel re31stance thus - obtained being low

at thc cther end cf thc wir es. 1 2

may be. upon the’ switch-

The

~is usually located ab the switch; that the
S 40

_jj'eneugh to'insure the proper volume of charg--

S -';.._'._anél thmucrh battery M4, and by wire 47. back

. tothe point 48 and- wire 6 to the switeh P2, |
~ " “The reason for ‘having the relay R contrcl_-.- |
. 6o this cireuit is that when the current ceases
. . to flowinto the ¢harging-main for any reason
‘with-the switch P* clcsed the charging-ecir-
.~ " cuit'through wires 43 and 48 will be broken, |
ooooothus- prevcatmg the batteries from dlscharﬂ'—"* |
N -"’1ng baek through the genclatcr or freneratclsﬂ

"They enter thls-.

‘These | lar way the other one of the pair is bridged

o : --:'fﬂ'alvanclneter Gr, &e. ;
~ing-current and enabling the current-flow to |’

-~ be cut down if any batterles are cutont: b
- simply cutting off onelampat the key-socket, |’
o as shown in’ Fw 2, this of course doubling the |
~ .. resistance) by wire 9 to the front ccntact 710
.-+ of the relay R thlcuwh the armature 7% by |
.4 wire 43 to.the: poet 4 thence through the |
i “batter y M’tc post p°, by wire 44 to and. thrcuwh: |
the same connections of- battery M?, by wire

| the condition -of its. clrcmt o
Y --.‘&c reSpcnds 10. the chancres due to- swnale -

‘in-all the lccps

Where thc 1"

......

generators, this is obviously necessary, and

Where it is cut off by reason of an accidental
cross or short cireuit it is even more so.

-Thearrangement of the double-pole double- o
As

thIOW smtchee P P, &e., is as follows:
shcwn in Fig. 2, the uppermost pair of posts

p p'apper tain partlcularly to the switch Por
p® and

]5"‘r while the lowermost pair of posts
0° appcrtam partlcularly to the smtch Pe.

Now each switch has one

18 brldged between these. pcsts In a simi-

The uppermost pair

‘posts p* and p? are connected in- parallel
| through wires 20 and 21 to the wires 13, the
boxes C, the sw1tch U, wire 14, relay R, wire
| 15, armature », and the back ccntact thcrecf o
~of relay R/, by wire 16 to switch 7, wire 17 to
‘Dbell b, wire 18 to galvanometer G wire 19,
and back to the switch- post—-—-that 18, to. thc-_.
loop- cncmt 'C. . The intermediate pcsts P

and p° as shown in Fig. 1, the battery con-
| nected with said sw1tch is ccnnected into the -

- Ob-

“the batteries as 1efrards ‘charging’ and dis-
‘|'charging would be revelqed relatlvely "Each .-

mdlcates at all times
“Thebellbord’,

‘in: any partlcu]ar lccp By the methcd cf re-
-_'-peatmg, which will: be- descrlbed it will be
-seen that these bclls also respcnd to changes
“Their use in Fig. 1.in the -
‘position shown does not necessamly mean
-that they are. the cmly reepcnelve devices in 120

I the loop- circuits.
. 45 to and through batter T M3, by wire 46 to |

‘Theéyare. intended tostand

at the central etatlcn or cutmdc

cnly these fcl each lccp wculd serve. fc1 the

Th us the switch

75

‘The intermediate pair of posts p* p® are so -
| placed as to be common to both switches; but
_only one switch ¢an be thrown into contact
'with them at once.
-of the pair of secondaly batteries included
between its switch-blades.
| P? is pivoted - upon ‘the posts p° and p'°, and
‘one of the first pair of storage batteries-at P

30

~across the posts pzﬂ and %, upon which is
-pivoted the sw1tch PO,

o

95 .

‘and p° are. serlally connectéd all across the
‘board in thecharging-wires43 44 4546 47, It .

must thus be apparent that by throwing the
--“upper sw1tch down into contact with posts p*

100

105 -

viously if both switches were thrown up, as
| are P® .and P¥in Fig. 2, the connections of -
110

115

i for whatever in the way of signal- -receiving
devices may be incladed. in. the locps elther
“Thus each
Toop may have oneormore engine- hcuses con-
| nected with it, and in that case ils responsive
| devices: WOllld all be closed Cl[‘Clllt dewces |

| _ﬂuch as those shown-at b.. S L
“Thus far I have descmbed the charrrmﬂ' -eir-

“euits, the loop-circuits, and the battely con-
-nectlcn Thesystem Wculd be operative with

125

I3C |




 transmission of signals to its individual bell |
I will now describe the gong-oirouibv |
B in Fig. 1 is any suit-
able electromechanical sbroko oong, which
is arranged to work on a closed circuit and

10

b b, &c.

gization of a oontrollm-:r-mawnet

L L

648,367 - .

and the repeaters.

which is provided with a hammer H and clock-
work mechanism for operating the same, nor-
mally held up against operation by the ener-
From the
hammer H, I extend a link B” into a box, pret-
erably of cast metal, which 1 locate beside

~the gong in any suitable part of the room.

~ a small brldﬂ‘e ¢°, fastened to the back of the

20

ThIS box and its arrangement of parts are
best shown in Figs. 4 and 5. Referring to
those figures, the hnk B’ extends thIO'tlﬂ‘h an

orifice 1n the wa,ll of the box and thr ouurh the

eye of a guide gs‘] This eye is pwoted upon
box, and its function is to give lateral play to
the link B’ as the latter is swung by the ham-
mer. Within the box a pair of springs g q
are mounted upon a block of insulation ¢*

~and are connected by wires 53 54 to suitable

20

binding-posts. The spring ¢ normally rests

“under considerable tension against a stop ¢*,
and the spring ¢ lies in the p&th of the end

of the link B', so as to be pushed over and

lift the twin Sormo' from its support, thus.

making a good oontaob with 1t. |
Retm ning to Fig.1, the springs g and ¢' are

“connected in a 1ooal o1rou1t which contains‘a

battery M, which may be composed of ordi-
nary open-circuit cells, such asthe Leclanché,

|  and which also contains all of the relays R

| 35

: 40

R’R®in series as follows: from battery M by

wire 49 to relay R/, ere 50 to R?, wire 51 to R?,
wire 52 to a switch qQ?, by which the elromt
may be broken, if desn:'ed and thenoe by wire

53 to spring ¢ and from spring ¢' by wire 54
When the springs gand

baok to the battery.
q' are forced together by the dropping of the

“hammerof the gong fora stroke, all of these re-

lays attract thelr eu matures sunultanoously,
and each loop-eireuit G, ¢/,and C?, if in proper
condition, will be br oken for the moment the
bells b b’ b? and such other bells as may be in

~the loops thus responding by giving one

50

55

6o

stroke, the same as the gong B. The circuit

of the gong B, by which it is controlled, is by

way of wire 31 to and through the loops O3,
02, O', and O and wire 22 to and through
the front stop and armatures of the relays R,
R?, and R!in series, and thence by the wire
38 to the walvanometer G? and by the wire 37
to the switeh and secondary battery P? and

by wire 34 totheset of switches L3, and thence
by wire 32 back to the gong.
rangement if there is a bleak on any loop

VWith this ar-

duo to a signal the relay of that loop will re-
lease 1ts armature and break the gong-cir-
cuit, thus giving the signal not only by the
gong striking, but throuﬂ'h the repeating-cir-
ouw 53 54, &e., toall the othel loops. In Fig.
1, however I have chosen to show the gong-
011 cuit as smtohod out of the mdmary way
by the switches at 1~

nection d1reotly with the gong-circuit.
condition is shown at the thlrd setof switches
Here the loop-circuit coming from the
| boxes of the loop C?isconnected by the switch

JA

wire 33.
however, they include a test-bell 6° in the

These switches are |

part of a eomplete set extendmo- across the '
face of the switchboard, of Whmh there are

Of these I and I’ are the terminals of theloop-

‘wires 13 and 17 and normally rest npon con-

tacts which connect these loop-wires through

| the magnet of theloop-relay,as R,and throu oh

the ar mature and back-stop of the 1epoatmﬂ*
relay, as R'. This normal connection 1is
shown in loop C at the left of Fig. 1. Itwill

‘there be perceived that the smtoh I? has but
When

one contact and that it isshown open.
closed, it short-circuits the contact 7° and the
armatme » of the relay R, so that the signals
coming in from that loop will not .affect the
oong - olromt 22, &c.
SW 1toh may be used when a test of the loop

is desired or when for any reason the loop is

placed out of serwoe, as by a cross or short
circuit.
When the switches { and Z’ are thrown to

‘the right, they break their loop-wires away

from tho normal connection to the relay and
repeating magnet and throw them into con-

I' of the set L? through wire 60 to wire 38 at
the point 61, thence to and through the gal-
vanometer and the rest of the D‘onﬂ'-cwoult

by wires 31 and 22 and th1ourrh tho arma- -
ture r and 7* by wire 62 to contact of switeh [,
and thence by wire 17 to bell &% galvonometel |

G2, secondary battery at P2 and back onto

united with and forming a part of the oentral—
office gong-circuit, there is no necessity for a

This position of the

This

three for each circuit, whloh I have lettered
I, I', and {2 for each group or for each loop.

70"
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go
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100

the loop. The loop-cireuit itself being thus

a I05

repeatel nor for a loop-relay, and of course

both of these are cut off. All signals coming
in over that loop affect the gong dlreotly,

‘while any other signals coming from other
loops will affect the gong-circuit thmu gh their

relays and masmuoh as the switched loop is
a part of the gong-circuit will also affect it.

I10.

This expedlent may be resorted to when the -

relay or repeater of a loop is out of order, or

if a 1opedte1 alone does not work the sho1 t-

circuiting switeh /? would be used..
Included in the gong-circuit is a group of

these switches, (mdloated at L*in Fig. 1.) In

this group when the upper pair of swwohes
land I’ are thrown to the left, as shown, they

merely complete the circuit throuﬂ'h a short
When they are thrown to the right,

gong- gircuit. . In using this bell for testing
loops the short- oucultmrr switeh w would be

used to prevent the gong responding, which

i1g5

I20

125

would of course 1epedt the test into all the

loops. The switches 3 I*, [°, and * are also

used to short - cireuit the loops 0, O, 03
| and O3, so that the test-circuit will be pasb
those loops by the switches and the wires 24,
25, 27, and 29 mstead of by the Wues 23, 26,

130




SR ;28 snd 30 The smtch [? bemg thrown upon

a4 test loop- swnals Would come in on the bel]s_f'

eontact 40, it closes a short circuit through
wires 39 and 41 between the points 42 and 61
“of the main-gong circuit, thus: enabling tests
‘of all the inside part of the cireuit to be made

with the switches 7 I’ thrown to the right with-
- out affecting any of the loops.

‘During such

b, andbr

- 20

BT

o lays R R' R?, &e.

-,;so

- relays.

. justment or repairs.
35 low the box s*is a fiber or ebonite

ed upon a‘wall.

“and S84

Referrlnfr now to Figs. 2 and 3, S isa wains-:|
eoat of WOOd orother su1tab1e materlal mount-
Setout from this wamseoat-_
a sufficient distance to permit the passage of
-persons behind it is a frame having ver tical |
~members S’ §’ and horizontal members S2 83,
| ‘This frammg I prefembly construct;
o oof tubular brass in short lengths connected
by brass fittings. In this way a very flexible
 ‘board is obtamed for by substituting a T for
“an angle fitting at each vnpper corner I can-

- carrying the groups of sw1tches L L' 12 &e.

- This panel Isecure by means of a brass ﬂsnn'e}_
. -around it, which also serves to give it an or-
R ;namental appearance.

40

o rying the galvanometers G G/, &ec. There are

~ dealer.

o 'hlnd the board, as it would convey no mean--
- . 1ing, as it shows in rea,hty and would need-
lessly . complicate the drawing..
cient to say that the loop-wires and other
~‘circuit, cables and. all, are brought up or
“down onto the wamscoat S, where a suitable
~eross-connecting frame permlts their arrange-
‘ment, from Whleh suitable jumpers are car--

seven of these shown, six bemo" for the loops
. and one for the gOIJU‘-GII'Gl.llﬁ
- ingaswitchboard in this way I attain at onc¢e -
o _three desirable ends—first, strength and du--
~ rability; second, an ornamentsl appearance, .
- and, third, a poss1b111ty of aggregating the.
> parts or 1eplac1nn- any of them from the sup- |
- plies carried by any good eleetrleal-supply_'
Nospecial apparatus is required, the
- only extra work to be done after obta,mmcr._
- the parts and constructing the frame bemg.'
;- to put in the relays into the glazed case, dm]l'
| .and fit the panels, and wire up. :

In Fig. 81 have not shown the Wllincr be-

olazed in:

panel s

By construct-

1

- add another panel when required. The ver- |-
~ tical members are secured to the floor by suit-
“able flanges, and at their upper extremity’
-'shorlzonta,l members S° connect the board with '
the wainscoat S.- The upper. portion of the.
-~ board consists of a panel s, of wood, set into
~_ the frame and carrying a case s%, g
-+ front and on the side and centalnmﬂ' the re-
The relays shown in Fig.
2 suffice for six loops, one of each pair bemgi
-loop- relsys and the others being’ repeating-
o The lid of the oglazed case is hinged
. to permit of ready access to the relays for ad-'--
Setinto the panel s be- |

Mounted just below |

It is suffi- |

included in theloops and controlling contacts

' -3?48;3’6'? '

1 to the baek of the boasd The pllot lamps '
I, T, and I* are mounted upon bracket-arms 7,
-whlch extend over the front of the board
“As:all of the construction back of the board
is alien to my invention, I ha,ve not shown
'thls either. - |
‘What I claim, and desire: to secure by Let-

ters Patent of the United States 1S—

1. In a fire-telegraph svstem a series of

:loops extending out from a central station
‘and conta,lnlnﬂ' signal -sending and signal-
receiving dev1ces a local elreult aud Te-
-Sponsive devmes therein at the central office
‘under the control of all the loops, a second
local cireuit and a series of relays included
therein controlling contacts in the various
loops, and -means whereby the responsive
| devices in the first local circunit may control
the second local cnemt substsntlally as de-
Fscrlbed | -
- 2, In a ﬁre telefrra,ph system a’ series of
-100ps ex:tendmg out from a central station, a
-.gong-circuit at-the central station ada,pted to
‘be controlled by all of the loops, a series of
relays controlling contacts included in the |
loops, and themselves included in a local ¢ir- .

cuit, agong in the gone-cwcmt and mechan-

3. In a fire- teleo'ra,ph system a series of

'loops, with signal-sending and signal-receiv-
.Ing means in each loop, a gOIlD‘-ClI'Clllt com-
mon to all of the loops, and a series of relays

in the gong-circuit; togethér with switehing

means for each loop whereby its relay may

.| be disconnected and the loop simultaneously
The lower half of the |
board consists of a panel s, of slate, carrying
- the switches P P, &e.

L this panel, upon braekets p’, is a shelf {, car-

“brought into direct connection with the gong-

elrcmt substantially as descrlbed -
4, In a fire-telegraph system a series of

-';IOOpS, and a gong-circuit having one portion
| *p1ov1ded W1th conta,cts controlled by relays
| in the loops, a normally-open shunt for said
‘portion, and a normally-open contact with
‘switches therefor and a test-bell adapted to
be thereby brought into the gong-circuit, a

malin gong, and means for shuntmn' the same,

‘ substantmlly as described. |
5. In a fire-telegraph system a cronﬂ'-en cuit
‘with a. gong therein having a hammer actu-
‘ated for each signal, a repea,tmﬂ'-elrcmt and
-& pair of cireuit- closmﬂ' springs therein, to-
--'ﬂ'ether with a eonneetlon extending from the
| gong - hammer ‘into Juxtspomtlon with the
| cucmt closmcr sprmfrs substantm,lly as.de-

scrlbed
6. In a ﬁre alarm telegraph system sig-

| na,hno'-clrcmts, and signal sending and re-
celving devices therem in combma,tlon with

storage batteries .a,rra,nged in duplicate sets,

.sw1tches connected - to.the sw'na,hnrr-mrcmts
‘and to a eha,rn*mfr—cwemt respectwely and 80
‘arranged that one set of batteries may be
ieonnected to the swna,hnn'-cwcmts while its

| rled across by the members 85 of the frame | te in. set is bemﬂ' charﬂ'ed the ch‘trwmw cir-

75

80

9o

ism controlled by said gong in its operation
toopen and close the 1oesl relay elrcmt sub-
--stantlally as described.

25

Tos

110

I15

120

125

130




_648',36'? o

L |

“cuit extendmﬂ‘ to the eh&rmnﬂ‘ switches in my hand thls 29th day of August A D 1899
series, a Short circuil, or brldcre across said | in the presence of two witnesses.

“charging-circuit and a relay therein, the re- | = |
- lay- eontacts bemﬂ‘ included in the chm ging-| RICHARD ALEXANDER SMITH
- j:5 circult between the relayitself and the ehm - Wltnesses | | o
8 1110'-SW1tcheS substantially as described. CHAS. A. BRUCE

In testnnony whereof I lnve hel eunto set . COrA V. GRII‘FIN
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