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To all whom it may concern:

Be it known that I, JOSEPH SACI—IS a utmen
of the United States
city, in the. county and State of New York,

have invented a certain new and useful Im--

provement in Systems of Conductors for Elee-
tric Fire-Engines, &e., of which the following
18 & speuﬁcetlen |

The object of the present iny entmn isto pro-

vide an Improved systém for operating elec-

tricfire-enginesand otherelectrical apparatus
designed to be connected to supply circuits at

any one of several points, and especially to
increase the economy, safety. a,nd reliability .

of such systems.

The invention consists, mainly, in the
method of using Cl[‘CUltS hereinafter de-
seribed; in the eomblnatlon with a circuit
having connecting devices at intervals for the
1eady connection of electrical fire-engine mo-

tors or other apparatus of devices for eontm -

ously testing the line.

The mventlen consists, further, in the com-.

bination with such a cuemt of a test or signal

instrument, and a working generator nor-
mally dlsconneeted from the cireuit, or other- |

wise rendered inoperative on the e1reu1t as
by being at rest though connected to the cir-

cuit; end the mventlon consists also in sev-

eral other combinations hereinafter more
fully deseribed and set forth in the claims.
In the accompanying drawings illustrating
the invention, Figures 1 to 4, meluelve, show
several syetems embodym gmy lmprovements.

Fig. 5 shows one of the connecting boxes inter-

' posed in the line and the plug employed Fig.

0
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6 1s.a section of the plug on line x—zx of Flo'
5. Figs. 7 and 8 are side and plan views ef
a fire-engine which may be used; and Fig. 9
18 a dmﬂlem of the circuits thereof.

It has heretofore been proposed to provide

fire-engines with electrical means for throw-

ing w&ter and to extend electrical circuits
a,lmw the weter supply pipes, with means in

ech hydrant for eonnecting the fire-engine
to the circuit. Such eystems have not been

- practically successful, because of their unre-

¢

liability and because of the expense involved
in maintaining them. I provide means for
rendering my System perfectly reliable, and,
at the same time, reduce the cost of main-
taining it.

, residing at New York

In the drawings, 1 indicates a water pipe or

main extending for any desired distance and

provided at suitable intervals with hydrants

2. Along the line of the pipe, or within easy
reach thereof, 1s a circuit, preferably an un-
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derground circuit, having at intervals and

nearthe hydrantsconnecting devices 3. These
devices, when a multiple are circuit is em-
ployed, as shown in Figs. 1, 2 and 3, consist
of two normally bepamted termmels 4, con-
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nected, respectively, to the two wires of the .

cirenit. These terminals are preferably sup-
ported in a normelh closed chamber, as
shown, for example, in Fig. 5, in which the

-eprlngs 4, 4 are mounted on an insulating

base and are separated by an insulating stnp
5,the wires 6, 7 being connected, respeetwely,
to the two springs. The cover of the cham-
ber in which the springs are located is pref-
erably provided with a device 8 requiring a
key of special form to fit it in order to remove

the cover.
plug 9 can be inserted, connecting the wire 6

to the wire 10, and the wire 7 to the wire 11,

When the cover is removed, the
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wires 10, 11 leading to the two terminals of a : 

fire-engine motor or other electrical appara-

tus. The plug consists of two conduecting

blocks 12,13 of the form shown in Fig. 5001:1--

nected to the wires 10, 11, and a screw-
threaded insulating ring 14 in which said
blocks are par tlelly embedded sald ring en-
gaging the serew-threaded end of the handle,
as bhOWH The ring 14 is preferably formed

with across-bar 15 ef thesame material, which

80

serves to prevent danger of arcing. between. |

the blocks 12, 13. The wires 6, 7 above re-
ferred to a.le., in Fig. 1, conne(,ted respect-
ively,to the two wires 16 17 of a meta,lhe Clr-

cuit, which wires at one end are connected
-threugh the high resistances 18, 19. -At the
station where the system is controlled the
wires of this supply circuit are connected to

any suitable switch apparatus, for example,

to the levers 20, 21, there being four contact -
points with Wthh ‘the moveble ends of the

switch levers ean make contact. In the POSi-

tion shown in Fig.1, the switch stands on con- |
tacts connected by wire 22 through a high re-.
sistance magnet 23 and a current mdlcetmw
device 24. I‘rom one side of the magnet, a
wire extends to an adjustable resistance 25,

and from the opposwe side a similar W1re ex-
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tends to a second resistance 25/, each resist-
ance having a handle 26 or similar device,
which can be adjusted at will. The armature

27 of the magnet is, in this system, normally

not attracted, but when attracted it closes
the circuit of the alarm bell 28, or olher test
or alarm instrument. IFrom a point between
the switches 26 a wire extends to battery 29

~and thence to the point between resistances
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18, 19. From the two remaining econtacts of
the switeh 20, 21 wires extend to the dynamo
or other generator D, a current indicating de-

vice being preferably included in the circuit..

Normally the levers 20, 21 of the switch at
the station stand on the contacts as shownin
Fig. 1, thus entirely disconnecting the main

(which may therefore be called a dead cir-
cuit) and connecting said ecireuit to the wires
22 forming a part of the test orsignal circuit.
By tracing out the connections above de-

seribed, it will be found that the circuits con- |

stitute an arrangement similar to a Wheat-

stone bridge, 23 being the bridge conductor,
‘and since the system is normally balanced

there will be no current from the battey 291n
this bridge and the armature 27 will not be
attracted. If any accident oceurs whereby

wire 16 or wire-17 is interrupted or whereby

either of the resistances 18, 19 is cut out, cur-
rent will pass through the bridge magnet, at-
tracting the armature 27, closing the cireuit
of the alarm or test instrument, and the ex-
ient of the trouble in thecireuit 16, 17 will be
indicated by theammeteror other instrument
24, When an indication is thus given, suit-
able steps can be taken to locate and mend
the fault in the circuit. o

The system above deseribed will prefer-

.ab]y be used in connection with a fire tele-

oraph signal system, as indicated by the line
32, in which 33 is a fire telegraph signal

wheel and 34 is a recorder. When a signal

is received on this line, indicating that a fire
has oceurred in a certain distriet, the switeh-
arms 20, 21 will be at once moved by the at-
tendant to the dynamo contacts, thus chang-
ing the cireuit from its mormal condition,
with no current on it exeept the weak testing

thereto. It will be seen that the cireuit, be-

ing normally without a heavy current, is not

dangerous whatever position it may be In,
and is not subject to leaks which result in
waste of current, and the testing of the ecir-
cuit is positive and continuous.

The system shown in Fig. 2 utilizes the
water main 1 as one limb of the cireuit. A
single high resistance coil 35 is used instead

of two, as above described. The battery 36,

which'is normally connected to the circuit 1s
strong enough to energize the magnet 37 to
raise its armature againstitsretracting spring
to the position shown in the drawings mid-
way between the contacts 38, 39. If any-
thing happens to the line to decrease the

or working source of current from the eircnit

current, to the condition suitable to operate |
the motors or apparatus to be connected

49%,552

amount of current flowing through magnet
37, the armature at once drops against con-
tact 39, closing the loecal circuit of the bell.

If, on the other hand, anything occars to in--

7¢C

crease the current, for example, if a short-cir-

cuit of the resistance occurs, the armature 1s

drawn up against contact 38, thus also clos-
ing the loecal circuit. In this figure no cir-

although in practice one would preferably be
employed. S |

In Fig. 3 the water main 11is branched and
a circuit 40, 41 is led along each branch, be-
ing connected thereto through resistances 42,
43. The wires 40, 41 are connected, respect-
ively, to the two levers of the switch 44, and
thence, in the normal condition of the sys-
tem, through the differential coils 45, 46 to
the battery 47 and to ground. A bell or other
signal instrument 28 is connected to the
oround wire and to the open contact 45, as

shown. The differential coils normally bal-
‘ance each other and the armature 49 isin its

lower position, but when the balance is dis-
turbed by any accident or by design, the ar-
mature is raised and the alarm operated, thus

‘eunit is shown for giving fire alarm signals,

8c
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showing that the line is out of order, or that

the circuit has been closed at one of the
boxes in which contacts 4 are placed; thereby
short-cireuiting the resistance 42 or 43.  'I'his
balanced test circuit is simple and efficient.
In Fig. 4 a series circuit, instead of a multi-
ple are cireuit,is shown,the dynamo D being

95
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connected to the cireuit as it would be con-

nected when the system is in use, and the

sienal device 28 being in an open eircuit. An’

antomatic switch is shown for conneecting the
dynamo to the circuit. Theswitch levers 50,
51 in the position shown are drawn to theleft
by a spring 52. In the normal condition of

the system, the switch is moved toward the

richt and the hook 53 engaged by the hook
54 controlled by a magnet in the fire alarm

or fire telegraph circuit 55, which is supposed
As soon as

to be a normally closed cirecuit.
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the fire alarm is sent in, opening the circuit,

the armature 54 drops and the spring 52 draws

the switch to the position shown in Ifig: 4,
thus putting the circuit in operative eondi-
tion. In this system it is necessary that the
‘dynamo should be continuously running or
that it should be automatically started when

it is thrown into circuit, and in Fig. 4 means
for thus starting the dynamo are shown, and
consist of the electrie driving motor M con-
nected thereto by a belt or otherwise and a

cuit - closer being operated simultaneously
with the releasing device 54. The motor cir-

cuit may be a branch from an electrie light-
ing or distribution system, indicated by the

wires @, b. Other means for rendering the

generator normally inoperative, so far asthe
‘main eircuit is concerned, may be employed,
and it is evident that when the generator is
normally at rest it is unnecessary to diseon-
‘nect it from the circuit; and it would bewith-

115
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eirenit-closer 56 in the motor cireuit, said eir--
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in the scope of my improvement to wenerate | gine can be worked from elther side, much in-

a.current sufficient for testing purposes by the
main generator itself, butin thls case the cur-
rent would not be sufﬁcwnt to constitute the
werkmﬂ' current. -

It WIH be seen that the almnﬂ'ements de-
scribed make it possmle to prowd e a System
in which the fire-engine motors can be con-

nected at will to a supply circuit at either of

several points with perfect.reliabili tyand very

- small expense, since the circuit is continn-
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~ ter at 74, 75.
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ously under test and no current.is normally

being used or supplied to the line except the
small battery current required to Opel ate the
signal.

I do not confine my self to the use of a par-

ticular form of fire- -engine, although one hav-

ing the features shown in Figs. 7, K and 9 1s.
pleferred Upon a suitable carriage having

a spring supported body I provide a pla,tform

o8 supported on rubber or other elastic insu-

lating blocks or bushings 58’, and on this

platfm m is a Spring supported motor M’ which
1s adapted to operate one or more pumps 59,
which may be ordinary centrifugal or rotary~
pumps, and which need not be sh(mn in de-

tail. The pumps have an inlet pipe 60 fur-

nished at each end with a serew-threaded end

61, 62, with valves 63, a,nd having also a cen-
tra,l Va,lve 64. | '

65 1s the outletor delwery pipe of the pump;

or pumps.

- 6618 a box mclomnw an ad,]usta,ble resist-

a,nce, a switch, rea,ched through the plug holes
67, and supporting current mdlca,tmﬂ'deweeq -
_68 one at each end of the box.

The resistance can be varied by ha,ndles 69
extending to both endsof the box and having

a worm gearing with wheel 70, on the shaft of .

which is a sw1teh arm movable over the re-

sistance.

Each engine is prowded with two cables,
(3<:Jnntalmn~tr conductors 10,-11, one eable bemu'
coiled on each of the two reels 71,72, the wires
being connected to blocks 73, 74 75 as shown
in Fw 9, these blocks belngz; S0 placed that
plugs in the holes 67 will make contact with

them. Theotherswitch blocksare connected |

to the motor and resistance switch arm.
With the construction described, the en-
gine can be used with equal faelhty which-

ever side faces a hyvdrant, the hose-connect-

ing the pump and hydmut being connected

at 61 or 62 as most convenient, and the valve

63 at the opposite side being c,losed If it is
only desired to use one pump, the valve 64
and one of the valves in the outlet pipe will

be closed. If the connecting device 3 to be

used 1S on one side of the engine, the cable

will be unreeled from reel 71 but if on the
opposite side from reel 72. In the first case |
- which consists in norma,lly disconnecting the

translating devices therefrom, rendermﬂ' the
‘working genemtor monera.twe on. such cir-

plugs will be inserted at 73, 74, and in the lat-
Both cables may be simultane-
ously used by inserting plugs in the three
holes.

!
|

convenience and delay are avoided.

It is evident that one of the pumps ‘could -
be omitted without taking from the engine

the capacity of being used from either elde
I do not confine myqelf to the use of the

/0

test circuits and apparatus deseribed in'con- |

nection with a fire-engine system, since they
may be used in connection-with othercircuits.
So far as I am aware it is new to employ a test

_ 75
instrument normally rendered inoperative by
a resistance at the extremity of the line, and

operated in the manner indicated by any

change of the line; and it is also believed to
be new to employ a test instrument or con-
trolling device therefor normally balanced
and held from operation by the combined ef-

feet of the two limbs of the cireuit, but oper- .
ated by any accident to either llmb as set
_f01 th. KEvidently some of the dewees shown -
in any one of the ficures 1 to4 may be applied

with advantage to 1he systems of the other

figures; for exa,mple, the battery 29 and the
test device, with a third wire leading to the

extremity of the working circuit, of Fig. 1,

can be applied to the series circuit of Fig. 4,
in- which case ‘the -third wire would be con-.
nected to the center of the series circuit, and

the test instrument would be connected as in
Kig. 1.

My test differs from 81m1la,r tosts hel etofore
proposed in that it is maintained while the
translating devices or working electrical ap-

paratus (the: fire enwmeq) are entirely dis-
_IQO0

connected, while in prior test systems the

working apparatus, for example fire_alarm
boxes, h&ve normally been included in the.

circuit tested.
What I eclaim is—

1. The method of using contmuall_y closed
electrie circuits which eon51sts in disconnect-
ing the translating devices or working appa-

ratus from such mrcmt ma,mtammﬂ a test

“eurrent on such circuit Wlule the wor kmg ap-
-paratus is thus disconnected, discontinuing.
said test, and connecting workmﬂ appamtus

to the eircuit, substantially_. as described.

2. The method of using electrie circuits.
| which consists in rendering the working gen-
erator normally 1n0perat1ve——so far as its ca-
‘pacity to operate the working electrical appa-
ratus or translating devices is concerned—on
such cireutt, mamtmmnﬂ' a test current on
stuch cireuit whileitisout of use,discontinuing

the test and rendering the workmg generatm

use the tra,nsla,tmn* devices, and connecting
such devices to the elrcmt substantmlly as
deseribed.
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I20
Operatwe———as to capaclty to 0per&te the work-
ing electrical devices—when it is desired to

125

3. The method of: using eleetme circuits: -

By making the parts S0 tha,t the en- ) cult maintaining a test of the circuit whileit

I3C
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is-out of use, and the translating devices are | ing generator normally at rest, an electrically |
operated motor for driving it,and a magnet in

disconnected, and rendering the working gen-
erator operative on the circuit when it is de-
sired to use the translating devices, substan-
tially as described. ;

4, The combination with a circuit to which

“electrical apparatus may be connected, but

from which such apparatus is normally dis-

connected of safety testing or signaling de-

vices normally showing the condition of said
cireuit, and a generator for said circuit nor-

mally not furnishing a working current (that

is, a current adapted to operate said electri-

cal apparatus) to said cireuit, substantially
“as described. |

5. The combination with a circuit having
meansatintervalsfor connecting in electrical
apparatus but normally not containing such
apparatus, of safety testing or signaling de-

vices in cirenit when the electrical apparatus

is out of circuit showing the condition of said
circuit, substantially as described.

8. The combination with a circuit having |

means at intervals for connecting in electrical

“apparatus but normally not containing such

apparatus, of safety testing or signaling de-
vices normally showing the condition of said

circuit and responsive to both increaseand de-

crease of current, substantially as deseribed.

erator adapted to operate electrical motors
or other apparatus, said generator being nor-
mally inoperative on the circuit; means con-

nected to said cireuit for testing or showing

its econdition, an automatic switch for throw-

ing said testing means out of and the gener-

ator into operation, and a magnetinan alarm

or other suitable ecircuit controlling said | 19th day of May, 1892.

switch, substantially as deseribed. .
8. The combination of a cireuit to which
electrical apparatus may be connected, means

for maintaining a test of said cireuit, a work-

7. The combination with a cireuit,of a gen--

497,552

asuitablealarm orothercirenit controlling the
circuit of said motor, substantially as de-
scribed. _ -

9. The combination of a working circuit
normally not including its translating devices
or working apparatus on which is a test cur-

rent when the circuit is out of use, and' said

translating devices are disconnected a resist-

ance at the outer end of the circuit when the
circuit is out of use, that is, when the work-

ing apparatus is disconnected, and a test in-

strument connected to said cireuit and re-
‘sponsive to changes which vary the resistance
in the line, substantially as deseribed.

10. The combination of a multiple arc work-

ing circuit, aresistance attheounter end there-
fof.maintainingthecirfcuit-eontinuouslyclosed;
a testing generator, and a testinstrumentre-
sponsive to changes in either limb of thecir-
cuit, substantially as deseribed. |

11. The combination of a working circuit,

normallynotincluding its translating devices,
‘a-balanced test apparatus- connected- to the

two limbs thereof and responsive to changes
of resistance in eitherlimb, whereby achange

of resistance in  either limb gives a' signal,.

substantially as described..

" 12. The ecombination with a working circuit
having direct and return limbs, of a third .

conductor connected to said limbs at their
outer ends, a source of current for testing in
said conduector, and testing devices adapted
to be operated thereby, substantially as de-
seribed. )

This specification signed and witnessed this

JOSEPH SACHS.

~ Witnesses:

CHARLES M. CATLIN,
E. A. MACCLEAN:
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