_ 2 Sheets--Sheet 1.
J. VANSANT, '

Electrical Gas-Lighting Apparatus.
NO 139,692. . Patented June 10,1873,

| ::16 e U - \b
5 I
.
3
~ ' s b |
. Q | . :}
O = d S AL
~-/-- ‘iﬁ g
= SASEL /4 Y T
Fd A 1“‘} l;' l.r l'h
3 R U 2 g
® &)= = .{l* I if ;
s § 3t e < NS 2 &[;\
¥ |=ﬂ " \ .b-* ' " 1
~a) oG} o
o 1 @ |:11“;;.1!'
N 5 I 4

A/”
_l ‘-/?'

Vebrnesses.
Yhrdecerteo (asa,

AM PHOTO-LITHOGRAPHIC CO. N.Y.{OSBORNES PROCESS,)



"2 Sheets--Sheet 2.
J.-VANSANT. ,

Electrical Gas-Lighting App*ara‘tus.
No. 139,692. "t Patented June 10, 1873,

>
\
"i-.
O

HE

o
L |
& &
"
S A
'l"
‘.-':.."":ll: &%
t
al

[ T8
’ 3
i
"-lr
!
.
4
»
. )
! ]
T_:_-l-_

L ]
- &
' ‘! 11! L
s i:
o™

441

&b
&

o "™,
ﬂ‘ ¥
.t
w'e s
. =/

sl

#II

R IR,
i3t

- 0 . 1
. 3 M "I
' Ay L
* - | ‘ ¥ e i
£ > .i-:_ ] . 'lt
T’ i
:“.‘:IH" \ 1 = : i
:.il-"ll. : =' q ‘ "'\-. ‘.l ’T
-‘i.‘i-:. :‘h' " h 4 l‘ ll-;
5.‘-“‘ “-"‘ * -‘-ﬁ'I
l-. L . i-..*!:.::. 1:::‘ _I._-; )
i TRy AR .
. “ .t-‘ -r ‘.‘ - - 1 1
¥ ‘IT;: & Wi |
= By - - - - b
ep-{ | FEISE T SQr. Y- g el gt ot i
U, ) n-... oy 1-._.."- i [
."-..-i 1 i: :-.p ‘:.. i:‘; " “ ‘."t‘
m - 1 oy F [ .
:i-d-‘...-::- H .-. ""“"._-."::: > !Ig-.“ “ il - 1’ ::,: P
sl fliSssks] ISV Sq A W
*y

b 4
11

P
Fgt

-‘I‘:-

iy
1"5_ ‘l;:-;‘ "

u,

|
I

P l-"" H-F

& &

:i
@

; h‘u ]

ol
L |
iy
-
v
*

(
|
:

l

&
L J
&
et}

a'-.l

&
or gtubn il
1 %
[ )
o bh
)
-
i,

*
A
L
O
.--"-..,__

od
Z

e
=
r
o0
Y
o0
Veses

20000000 00000080 0800500000000
GO0 AGSEOOBOO OO BOB 00D 5000080

i |
4
.:i 000000000 00000000000 08000008
o

TR
e

1::
*

ey

P T ) '“ ::1‘ .::1
iy AT j & : A -
KR & srladan _
:, ’* '.'-'. :-:;:':." l-!"_‘- '::i'-.: -I "" I: - 3:':"".:
i ® o0 i SRR j ool SRR
3 et BTN R 4 N ‘S aUTEY

> ..... LTI LS TP 9o Lt P
L _1-: F 1 1"'1*1'!". L ‘ L .“ T -.,lll|
i““": .‘. :‘I"I“:‘.:- "_f_ .."I: l-"'. 1;:' LY B
iy { F :il L EER { e 3 ﬂ S098 | L
e -394 B R | 1\ Dot SERSE
od ATONEY, rons esoe S SR
{-4;5-;;,. i -:: "‘: i 2l S oe : ‘?: ::i- ra
) @ @9 AR K 1 - AT
E.;.‘é h il e 00 :E;:HE: BARE S T h ocesl Lt
- : -r."::.: "‘ :"I- ' .-
i :.xz i1 iniei ] oo e i bang-( AN
1‘.:‘-"_‘1 . :-l'l *1 "l‘.:"-:'! ‘“‘ I & i.:_"‘ il a_*
17 'e eow F o 09 tg}ﬂ* Naatady ¥ L \ ek 1y
b et FECHE RANIAT Pb-gdd | ::: oSl

I t'_: ) [ Lo e
""1* L]

Vb

AN PHOTO-LITHOGRAPHICCO. N.Y. ( OSBORNES PROCESS.



UNITED STATES

PATENT OFFICE.

JOHON VANSANT, OF SAN FRANCISCO, CALIFORNIA.

IMPROVEMENT IN ELECTRICAL GAS-LIGHTING APPARATUS.

Spcmﬁcﬁtmn formmg part of Letters Pa,tent No. £39.692, dated June. 10 1873; application filed
Ft:.bruary 3, 1873,

b

“To all whom 1t may concern: - ]

Be it known that 1, JORN VA“ISA‘\TT of San
Francisco, in the couuty of San Francisco and
State of California, have inveunted certain new
‘and useful Improvements in Apparatus . for
- Lighting and Extinguishing Gas by Electric--
ity; and I hereby declare that the following,
taken in connection with the drawings which
accompany and form part of this qpeuﬁbatlon, |
is a description of my invention sufficient to
enable those who are skilled to make and use
the same.

United States Lettelq Patent Nos. 113 3 0,
and 120,469, and 124,773 have been gmnted"
to me for ; improv ements in lighting and extin-
guishing street and other gas lamps by elec-.
tric agency,. and Letters Patent No. 127,000
for improved- appdratus for lighting gas by
electrical sparks. - -

- My presunt invention relates to appamtus
-embodying ‘to a certain extent the principles
aud construction shown in said patents; to |
~an improved arrangement of the circuit- lme
for street-lamps; to a novel. circuit-breaker,
and the.switch for connecting it with the I't‘bt
of the apparatus; and to new devices for con-
~ trolling the.gas at each lamp.
-+ In my present invention I employ either of .l
" the following methods. for admitting gas to a
burner. or shuttmg it off therefrom: In a
chamber centmm‘ng mercury or other suitable
liquid, the inlet-gas- tube enters from the |
main pipe,.and is curved so that its mouth
preseuts downward, and is a little above the
surface of the liquid when the latter is at its
-matural level. Surrounding the inlet-tube is a
straight tube, the lower end of whick is im-
mersed in the liquid, and from the upper end
an opening -exists directly_to the burner. The |
chamber, outside of the last-named tube and
above the liquid, contaius a movable weight,
which is or may be the lower one of two elec- |
tro-magnets, (the upper being fixed,) that may
Le simultaneously excited bv the passage of
an electric current throun*h a wire coil - sur-
rounding both. This lowaer clectro-magnet 1s
in connection, by meauns of a rod, with a catch
above the chamber, which catuh itself the

|

armutare of a third electro- magnet may sup- |

port the rod and said lower wmagnet, or let

net I1s passive or actw When the lower

magnet is released it falls into the liquid and
dlbpl&CES a quantity of it, varying with its
specific gravity, and the diapld,(,ed liquid rises -
arouud and within the mouth of the inlet-gas
tube, and stops the flow of gas to the burner.
Should the current be now sent through' the
above-mentioned wire coil the two electro-

maguets within 1t matually attract one an-

other, and the lower is suddenly elevated out

of th{, liquid, and is caught and held there by

the armature-catch be_tole mentionad, while

‘the liquid at the same time resunes its level

and opens a passage for the gas o the burner.

If a current be now passed.through the third

electro- magnet. alone the armature-catch is
withdrawun, aud the (llsplctblllﬂ‘-\\'ﬁlﬂ'hﬁ talling

into the llquld closes the mouth of the 1ulet:-' L

tube and eu,ludt,b the gas.. -
One feature of this part of my mventlon 18

the direct employment of the force of electro-. .
maguetism, without intermediate mechanism; -
to raise the dlbplauuw wutrht out of the -

liquid; and another feature 1s the instanta-— = = -

neous ddmlbbluu of the gas, by this neans,
to the burner;

by the direct action of an indepeundent elec-

tro- maguet, thus effecting, by the fall of the -

weight Sand simultaneous rise of the liquid,
the 1nstantaneous arrest of the escaping gas,
Instead of employing an electro- magnet as
the liquid-displacing weight, a piece of iron,
unmaguoetized by the direct intluence of the
wire coil, may be used; or a permanent steel
maguet may be employed as the weight, and

1its tall caused by a reversal in direction of the

current sent through the wire coil of the asso-
ciated electro-maguet, rendering, in this latter
case, the armature-catech above Spol{eu of,
or any other catch, uunecessary, and requiring,

to produce a movememt of the weight 1u either
direction, only the use of'a single Tine of wire. B
But the objection to associating perinanent
maguets with electro-magnets is, the demag-
netizing of the former by the latter. This ob-
jection can, however, be overcome in the
present case, and a catch dispensed with,
permanent maguetisim being substituted forit,
as the retaining ageut of the weight, by em-

them drop, according as the third electro-mag- | ploymg two Sepdldl}b and distinct wire cmls,

and still dUOtllP[‘ feature 1s7_-';‘.'.
withdrawing the supporting armature-catch |
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one surrounding the permanent maguet, and
the other the electro-magnet.
currents are passed through both coils simul-
taneously in the same direction, attraction
will ensue between the permanent and electro-
magnetic cores, and one or the other will be
moved, according as it may be made the fixed
core or the movable weight, and, having come
in contact with its fellow, will be retained 1n
.position by the permanent magnetism after
the electric currents have ceased to flow. If,
now, two currents be again made to traverse

the two coils simultaneously, but the current.

‘passing through the coil around the electro-
magnet have its former direction reversed,
while the direction of the other current in the
coil around the permanent magnet be the
same as the first, then repulsion will take

place without demagnetization, and the two |

magnetic cores will be separated, and to such
a distance that the permanent magnetism of
one wiil beinsutlicient todraw the two together
again (and thus readmit the gas)after the cur-
‘rents are discontinued. This combination re-
quires for its operation two line-wires con-
necting the lamps when the reversal of the
current is effected at a distant station. In
- place of using a liquid as the means of open-
ing and closing communication between a gas
pipe and burner, I also employ for that pur-
pose a slide-valve composed of two solid
 pieces of metal, glass, or other suitable ma-

terial, one, at least, of which is perforated,
and both are interposed as a diaphragm be-
tween the source of supply of the gas and the
burner. A surface of each piece is ground to
fit accurately one to the other, and they slip
or slide npon one another, and close or @pen
the aperture above referred to, by bringing a
. continuous surface or a hole to correspond

" with it, or by withdrawing the edge of the

sliding piece beyond the aperture ; and these
movements are accomplished by one electric
or magnetic impulse imparted to the valve, so
as to admit or exclude the gasinstantaneously.
As I make these ground surfaces perfectly
flat, (though curved surfaces may be used,) ot
non-corrodible substances, use no lubricating
‘material between them, aud press them to-
cether only by the weight of the slide itself,
@hough a spring may be used,) there is but
little adhesion, and no dust or deposit from
the gas can get between them, since they are
always in air-tight apposition. This slide-
valve, with its seat, is inclosed in a tight
valve-case a little larger in every way than 1t
is, and in the top of this case 1s an opening
direct to the gas-burner, while out of the
bottom passes the gas-tube to the source of
supply. On two sides of this valve-case are
situated the poles, or a pole, of two independ-
ent electro-magnets. _
pairs of poles is an extension of the electro-
magnet of the induction-coil, to be hereatter
described, and which farnishes the spark to
ignite the gas. The sliding valve 1s or may

e square or oblong, and pivoted loosely at | at every lamp,

When electric |

One of these poles or |

i

h
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one corner, to its seat, and bas on each of its
sides, oppdsite to the clectro-maguetic poles, a
piece of iron attached as an armature to the
non-magnetic material of which the valve 1s
mainly composed. Thisiron is for the purpose
of being attracted and moving the shde to ward
the active magnet, while the non-magnetic
material prevents the conduction of the
magnetism to the pair of unexcited poles on
the opposite side, and the consequent adhesion
that would then ensue. It the slide be made
entirely of irom, it must always be kept some
distance from the poles of both electro-mag-
nets by the interposition of a non-magnetic
substance; otherwise it may adhere to the
poles of the passive magunet, or actually move
away from the active onej; -but this defeats
one purpose I have in view, viz., to use the
residual magnetism to prevent slipping of
the valve by gravity if the lamp should be
much inclined from the perpendicular, and
which I acecomplish by using the compound
slide. A slide of magnetized steel may also
be employed, and, in this instance, but one
electro-magnet, with a pole on each side of the
case, and one main circuit - wire will be re-
quired, the current being reversed at the sta-
tion, and the forces of repulsion and attrac-
tion being alternately evoked on difterent sides
to move the valve in opposite directions. A
compound slide of which an electro-magnet
forms a part may also be used within the
valve-case, which then should be somewhat
more elongated. The two poles of the electro-
magnetic core of the induction-coil which is
used for lighting may be brought to act on
one end or both ends of this electro-magnetic
slide, and motion will thus be imparted to 1t
to admitorexclude the gas, accordingly as the
two independent currents are sent simultane-
ously in the same direction, or in opposite di-
rections, around the core and the slide.

The chief features of this part of my inven-
tion are, the peculiar construction of thesev-
eral slide-valves; the opening aud closing ot
the valves by the direct action thereon of
electro-magnetism, without intermediate mov-
ing mechanism, (though 1 do not limit my-
self to this particular method of applyin g
electro-magunetism to move these slide-valves -)
the instantaneous admission and exclusion of
gas to and from a burner by an electro-mag-
netical machine having but one moving part
—i. e., the valve; the use of an electric helix
around a permanent maguet to prevent 1ts
demagnetization when combined with an elec-
tro- maguoet whose poles may be reversed; the
employment of both poles of the iron core of
an induction-coil for attracting one armature.

The method I use for lighting the gas as it
escapes from the burner is by passing an elec-
tric spark across the combustible mixture of
air and gas, as it is found just at the base of
the slit in a common lava or other tip. The

| igniting sparks for each lainp of a series are

an independent induction-coil

generated by
and within or without each
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induction-coil is one of a connected series of
inducing - helices, which also serves to excite
the magnet that gives motion to the gas-ad-
mitting devices. _ ' ,
~ The manuer in which the inducing-wire, the
induction - coils, the circuit-breaker, aud con-
denser are combined to produce the igniting
sparks is or may be substantially that de-
scribed in my Patent No. 127,000, before re-
tferred to; but the arrangement of the induc-
ing and 1nduction helices, in relation to the
mechanism for admitting and shutting off the
_gas, is peculiar to this inveuntion, as is, also,
the relative position that said helices may
have to each other. The advantage of plac-
ing the inducing-helix exterior to the induc-
tion-coil arises from the greater proximity of
the induction-coil to the magnetic core, and,
also, from the diminution by this arrangement
‘of the inductive influence that would other-
- wise be expended in the inducing-helix, and
“which increases the injurious spark at the
break-piece. =~ -~ |
Another part of my invention is the insula-
tion of the electro gas-lamp (as I will, for con-
venience, style the entire machine placed in
~a street-lantern for lighting and extinguish-
ing the gas therein by electric agency) from
the gas-pipe to which it is attached, and con-
sequently from the ground. This 1mportant
feature confines almost every possibleaccident
- which may occur to one or more of a connect-
 ed series of electro gas-lamps to the particular
. lamp or lamps affected. This insulation 1s ac-
cotnplished by inserting between the base of
an electro gas-lamp and the gas-pipe a piece
of dry wood, or other suitable electrically non-
conducting substance, in such a way that no
metallic contact exists between -the pipe and
lamp, while at the same time their union is
secured, and the gas can passinto the lamp by
a perforation through the insulating material.
The insulation of the electro gas-lampsrenders
inoperative thedeviceshown in two of my afore-
said patents for using each lamp - postasa test-
ing-point in case of accidents to the main line
connecting together many street-lamps, es-
pecially if the line be subterranean; but, in my

l
l

ordinary uncovered telegraph-wire, or the wire
may be wrapped and tarred, or more or less
insulated in any other way if it be deemed
necessary to prevent metallic contact with the .
foliage of trees, &c. 1 support and secure
the wires at each lamp-post, or other support
for a street-lamp, by means of insulators of
glass, porcelain, vulcanite, or other suitable
material, attached to projecting arms extend-
ing out from the lamp-post or support; and
between the lamp-posts, if necessary, I attach
the wires to similar insulators placed on a pole
sufficiently high to keep the line from injury,
or the line between the posts may be attached
to insulators on the adjacent buildings.

The feature of this part of my invention is
attaching insulators to lamp-posts, or other
supports for street-lamps, for the purpose of
sustaining wires connécting together electrical
machinery at different lamp-posts, and also for
taking off the strain due to the weight and
tension of the wires from the said electrical
machinery. .

Astheapparatus I amdescribing is designed
mainly to light and extinguish the street-
lamps of cities, I propose to send out the
electric wires for this purpose from one or
more convenient stations, the number depend- -
ing upon the size of the city. The lampsecan .

then be joined together in sections or series

present apparatus, I attain the same end by

even simpler means, namely, joining an un-
covered piece of metal, as a ring of brass, to
" the exit-wire of each electro-magnetic coil

just below the base of the lamp. When, for
~ certain faults, the line is to be tested, it is
only necessary that the inspector should apply
- one end of a curved metaliic rod: or wire
against the aforesaid ring, and the other end
against the gas-pipe below its insulated juoe-
tion with the lamp, and a.ground connection
15 at once established.

In my Pateunt No. 124,773 is shown a method
of constructing a subterranean line for con-
necting together several series of street-lamps
with a central station; bug, in my present in-
- vention, the use of an-aerial or overhead line
of’ wire is often desirable for the purpose just

mentioned. This aerial line may be made of |

of," say, fifty, more or less, and those of each

| series or section lighted or extinguished si-

multaneously and instantaneously, while the
different series or sections are lighted and put -
out in rapid succession. - |
To effect this certain machinery is required
at the station, viz., a voltaic battery or some
other source of dynamic electricity, an elec-
trotome or current-breaker, and a switch or
circuit-changer. The battery may be made
of any convenient forn or material. 1 use
carbon and zinc plates imwersed in solution
of bichromate of potash and sulphuric acid,
without porous cells, and have the plates so
suspended and balanced above the acid solu-
tion that a large number may be quickly low-
cred at the same time into it, or raised from
it. A magneto-electric machine, or a thermo-
electric ‘battery, or an electro-magnetic ma-
chine, may be used, if desired, to produce the
current that operates the series ot electro gas-
lamps. |
The electrotome 1 have invented and used
as part of the lighting apparatus cousists of
a helix having within 1it, freely movable, &
core of iron or magnetized steel, in regard to
which the helix is adjustable longitudinally.
The core rests vertically on a metallic spring,
one end of which is or may be connected
with the helix-wire, while the other end
touches a metallic surface that may be put in
communication with one pole of a voltaic
battery. Through an opening in the spring
projects a pin, which is firmly attached to the
core, and frecly movable in the opening till
arrested by a head too large to pass through.
When an electric current is sent through the
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helix "and spring, by_ bringing the opposite

battery-pole into contact with the free end of

the helix-wire the core will be suddeunly drawn
 further into the helix, until the head of the
attached pin strikes a blow upon the spring,

- - the end of which is thereby separated from
the meful surface it touches, and the current

1s broken. The electricity ceasing to flow in
the helix, the core drops by gravity, but

the spring returns to its normal position by
elasticity, and closes the circuit for an in-

stant before the momentum of the falling
core can be overcome by the now flowing
current, and for another instant while the
core is rising again to strike the blow that
breaks the circuit. These intervals of time
suffice for the current to charge well the mag-
nets of a connected series of electro gas-lamps,
when they are included in a circuit with the
electrotome, and to produce at the lamps the
maximum secoundary effects that the primary
current can atford. The magnetic influence
of the helix on the included core can be per-
fectly graduated by elevating or depressing
the helix, so that a fewer or greater number
of the spiral turns of wire shall surround the
~core ; this adapts one electrotome to curreuts
of various powers. The hammer-like blow
which the spring receives when the core is
drawn within the helix causes a very abrupt
‘breaking of the current, and a consequent.in-
creased inteusity of the induction obtainable
therefrom. The induction effects in a con-
nected series of electro gas-lamps may be
further heightened Ly associating a condenser
~«with the electrotome counecting one of the
two series of metallic sheets in the condenser
- on either side of the rupture-point in the elec-
trotome, ‘and as near to it as convenient.
These induction effects may be still further
increased by placing the poles of a strong
magnet close.oun either side of the rupture-
point of the electrotome, so that the extra
spark shall be suddenly broken by the influ-
ence of the magnet. Other kinds of electro-
tomes moved automatically by the current
may be used in combination with the appara-
tus described in this specification; and, also,
mechanical electrotomes having wheel-work
driven by the stress of a spring, or manual
or other force, beside that of the current itself,
*-may be employed in such combination. One
of the latter kind, consisting of a metal disk,
with iusulated spaces around its periphery,
turned rapidly by any of the meaus above
meuntioned, and having a metallic spring

pressed lightly against its deutated edge, it |

introduced into a circuit of gas lamps, instead
of my automatic percussive electrotome before
described, aud connected with the switeh so
that the current passing from the disk to the
spring shall be often interrupted in every
- revolution of the disk, will bring about the
induction necessary to light the lamps. The
chief features of this part of my invention are,
the plan of moving an electro or permauent

‘rupturing the circuit of an induction appara-

tus; thesplan of breaking the circuit automat-
ically by a blow produced by the action of
the current; the particular mode of coutinu-
I0g contact between two solid metal surtaces
transmitting a current for a sufficient time to
enable any electro-magunets that may be in-
cluded in the electric circuit to be fully
charged before the circuit is suddenly broken
by the action of the electricity itself’; the plan
of regulating the quantity of electricity atfect-
ing the movable maguet of the electrotome
by changing the relative position of the helix
and magnet, the current passing through the

‘circuit being at the same time unchanged,

thus adapting one electrotoine to curreuts or:
batteries of various powers; the method of
using a mechanical electrotome with the con-
nected series of primary inducing-coils as dis-
posed in my apparatus.

The switch or mechanism for shifting the
carrents that I use in my apparatus cousists
of a non-conducting disk or table, over the

surface of which passes a rotating radial arm,

having firmly counected with its ceutral end, .
below the disk, a metal plate, on which presses
a spring, that keeps the plate in constant -
commuuication with one pole of the voltaic
battery while the arm is turning. From the:
plate, along the top of the arm for about half
1ts length, exteuds a metal spring, which
carries on its end a metallic pin, that passes
through the arm and projects a little below
its under surface, in order to make and break
contact, as required, with one or more series
of metallic pius or plates arranged around

‘the upper surface of the disk, and conuected .

by wires with one or more corresponding
series of street or-clectro gas-lamps, and with
one electrotome. The rotating arm also has
on its upper side another shorter spring,
which is insulated from all the metallic con-
nections ot the switch, except when a pin on
each end of the spring, and passing through
the arm, shall be brought into contact with
two of the pius or plates of the disk.

Kach series of the contact pius or plates of

the disk i1s arranged near together on a sec-
tion cut from the disk, but fitted in its place,

and hinged so as to be dropped, when re-
quired, out of the way of the rotating arm,

~aud thus leave out of connection with the bat .

tery the particular series of electro gas-lam
Joined to the pins or plates on that swinging
disk-section. The series of contact-pins on
every disk-section numbers five, three of these
being on the line of a circle drawn concentric
with the circumference of the disk, and the

other two placed on a radial line passing
through the last of the three pins. The first of

the three pins is connected with a wire joining
together the electro-magnets that are instru-
mental 10 extinguishing the gas at each of a
series of lamps; the second pin is conunected
with a wire jomning together the electro-mag-
nets that are ewployed to let ou the gas to

mmaguet within a fixed coil, for the purpose of | the burners of the samne series of lamps; and
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the last of the three pins 1s connected with a
wire proceeding to the electrotome. The out-
er pin of the two oun the radial line is attached
to the return-wire froin the electrotome, and
the inner pin 18 connected by a short wire te
the second pin of the three above mentioned.

When the radial arm swings around the

disk from left to right the battery-current is
conveyed thereby, successively, to each con-
tact-pin on a disk-section, and also to each
series of contact-pins, producing in every se-
ries of connected electro gas-lamps, in regular
order, the admission and lighting of the gas.
When the arm swings In the opposite direc-
tion every series of lamps, in succession, is ex-
tinguished by the valve-motion arreqtmg the

flow of gas, this result occurring upon the com- |

pletion of the circuit through the last contact-
pin (formerly the first) now reached on each
disk-section. ~
The rotary movement of the radial arm of
the switch may be produced by hand,.or by
the pressure of a spring or weight actin g there-

on through a system of cog-wheels, so com- |

bined that motion in a constant direction giv-

en to two wheels fixed on a horizontal axle |

shall impart rotation to the left or right to a
single wheel placed between them on a ver-
tical axis, accordingly as one or other of the
two wheels qepamtelv gears mto the single
oue.

- One feature of this part of my invention is
the arrangement of the contact- -pins. of the
switch wnh the electrotome and main circuit-
wire, s0 that the saine wire at one time con-
ducts a continued current that opens. the
valves, and at another time an interrupted
current to produce the induction that lights

the adwmitted gas; and a second feature is the

combination ot the short insulated spring on
the switch-arm with the disk-pins, electrotome,

and main circuit-line, in such a manuer that

one electrotome answers to interrupt the cur-
rent for successive .series of lamps; and a

third feature is placing the disk-pins in such

order, in relation to the respective line-wires
of each connected series of lamps, that the ro-
tation of the arm in one direction admits the
gas and lights it, and in the opposite diree-
tion, over the satme pins, shuts off the gas,
and thereby of course, extinguishes it.

I prefer to use the ground to complete the
cifcuit thirough my apparatus in case of light-
ing street-lamps, though a complete metallic
circuit may be employed. I also make use of
a very fteeble battery, (of insufficient power to
operate the Jamp-valves,) in combination with
a galvanometer and the connected series of
electro gas-lamps, to test the continuity and
perfection of the circuit from the station.
This is done by substituting the poles of the
small battery for those of the large one, and
interposing the galvanometer in the general
circult. The amount of the deflection of the
needle will indicate, to a considerable extent,

the condition of the line.
- The drawings represent. an apparatus and

'I

1

| tio1tl.

parts of an apparatus | embodying my inven-
tion.
of the appafratus applied to two series of street-

lamps: A 1s the battery; B 1s the electro-
tome; O 18 the switch; B2 1% a vertical section

of the coil, core, and’ spring of the electro-
tome; (2 is a view of the under side of the

switeh. Figs. 2,3, and 4 are vertical central

sectional views of three different kinds of
electro gas-lamps that may be used as part of
this apparatus: D is to exhibit the manner
that the induction-coil-of either lamp may be
piaced within theinducing-helix; E is a bori-
zoutal section of Iig. 2 at the line z, showing -
the armature-catch and third magnet; F is a

‘horizontal section of Ifig. 4 at the lmez show-

ing a plan of the slide- valve.

a a' denote the lamp-posts for any nu mber of
gas-lamps, placed, for instance, in the streets
of a city. They are joined together by the cir-
cult-wires r w, extending from a central station;
these wires also connecting into a series the
electrical machinery at each lamp-post in-
tended for lighting and extinguishing the gas.
Anotherseriesof lamps is represented ata’ a’’/,
the line or circuit wires of which are inde-
pendent of those of the first series, except
1n that they are attached to the same switch.
Any required number of such series may form
a system, connected with the same switch,
and operated throughit. b I/ are poles, bear-
ing insulators ¢ ¢ at their tops, and placed
between the lamp-posts to elevate the line.
dd d’d'" denote the insulators attached to

| ¢ach lamp-post to suapport and iunsulate the

line, and to relieve the wires inmediately be-

longing to the electro gas-lamp of all strain. -

This 1s accomplished by bending the line-wire
aronnd an nsulator and securing it by a
clamp, or in any other way, so that the weight

aud teusion of the line shall fall upon the in-
sulator. The end of the line-wire 1s then
passed up, within the lantern, to the electro
gas-lamp, and soldered to the appropriate wire
projecting therefrom, which i1s thus not liable
to be broken. A proper way to attach the in-
sulators to the lamp-posts is by means of
metallic rods, which support the insulators at
their ends, and are beut, as shown 1n the
drawing, and fixed to the posts; but I do not
confine myself to thisor any particuiar method
for their attachment. The last lamp of each
series is or may be put into direct communi-
cation with the ground Ly having its exit-

wires buried, and the electric circuit is then

completed through the earth back to the sta-
r denotes the valve-opening and light-
ing wire, and w the valve-closing wire, of the
first series of electro gas- lamps, and ! the
opening and w' the closing wires of the second
series. _

A denotes the voltaic battery, fitted Wlth
stationary cells, and the plates. attached to
2 ver tlmlly Shdmﬂ' frame, which 1s balanced
by welghts, and can be lowered or raised
as needed. Two binding-screws on top of the
cross-bar are the poles for the attachwent of

IMigure 1 shows a view in perspective
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wires, one of which is in communication with
the earth, and the other with the switch:arm.

B points out the electrotome or current-
breaker.
surrounding a brass tube, and inclosed within
another brass tube, which latter has attached
to its upper end, but insulated from it, the
two brass rods e* €3, that curve downward and |
pass through bmdmg screws, which hold the |
coll at any desired height above the wooden
frame. Anend of the coil-wire is soldered to
one of these rods, and the other end to the
opposite rod. e* 1s a core, consisting of a
tube or rod of iron or st,e{.,l a little shorter
than the interior brass tube, within which
1t easily slides, and is supported in posmon
by the curved brass spring ¢. ¢€fis a pin pro-
jecting downward from the core, and passing
very loosely through a slot in the horizontal
portion of the spring €’; but it is prevented
irom being withdrawn entlrely frou: the slot,
when the core rises by the action of an elec-
tric current, by a head or nut, €7, that, in such
case, strlkes a blow on the uuder surface of
the spring, separating the platina-pointed end
of the latter, ¢8 from the platina-capped- ad-
justable serew- post ¢’. €' isa strong magnet,
etther electro or permanent,, with its poles near
tlie rupture-points, to aid in dispelling the ex-
tra spark when the circuit is broken. The
rupture-points can also be surrounded by a
cup containing aleohol or pure water, if it be
deemed desirable to break the circuit beneath
a fluid. The other end of the spring ¢ is
firmly secured to a metal post, ell. Metallic

- wires (partly beneath the base of the instru-
- ment) extend from a binding-screw, ¢'2, to the

“upper binding-screw €'3, and from the opposite
binding-screw et to the post ¢!}, and from post
¢’ to binding - serew €', Posts ¢® and ¢ are
also connected beneath the base-board with a
- condenser, of tin-foil and varnished paper, ¢'.
The course of an electric current is or may be
from e to ¢’; thence through the platina junec-
tionand spring toe''; thence toe!4,and through
the brass rods and coil to e'3, and thence to e'.
1f 1t be wished at any tlme to Increase the
sensitiveness of the electrotome an additional
short electro-maguet may be inserted in the
_top of the coil, and held in a fixed position by
any convement means. ¢! i1s an adjustable
cbeck or stop to regulate the height to which
the spring ¢ shall ascend. C denofes the
- switch or mechanism for transferring the bat-
tery-current from one continuous line-wire to

another of the same series of lamps, and also |

for connecting the electrotome with one of

said line-wires and the battery; and, further,

for transferring the current from one series of
lamps to other series, and also for connecting
the same electrotome and battery with one of
the continuous line-wires of each successive
series of lamps. O° shows a bottom view of
the same mechanism. @ is an arm of dry
wood, that swings around just above a disk
of dry, varnished wood, of any convenient
size.  Tlis arm has on ifs upper surface the

[ flat Drass spring 2,
fastened to the metalllc ax1s of the arm, and

¢! denotes a coil of insulated wire:

whose central end is

its outer end attached to a metal pin that

pierces the arm and protrudes below it far

enough to make good connection with the
several series of contact pius or plates I IT I1I

| I/ II’ TIIL, placed around the upper surface

of the disk. ¢ 1ndicates another shorter
spring, fastened at its middle on the arm, but
insulated from the spring . Each end of ¢
has attached to it a pin, penetrating through
the arm, as described above, for making cou-
nection with the disk contact pins or plates
IV V 1V’ V/ when the arm is revolved. t* ¢
denote the segments containing the series of
contact-pins cut from the disk, and hinged
thereto, so as to be lowered out of the way of
the arm when needful. They are secured in
position, when up, by the bolts 9 %, shown
in C2
the axis of arm ¢!, and turning with it.
a brass spring, with one end screwed to the
wooden disk, and the other end pressing on
the wheel {7 to make connection between said

wheel and the battery-wire p, soldered to the

spring. The valve - closing or cateh - with-
drawing line-wire 70 is seen attached below to
contact disk - pin I; the valve-opening and
lighting line- wire # to disk-pin II. « shows

the connecting - wire from disk-pin III to

binding - screw e of electrotome, and «* the
return-wire from binding-screw e!* of elec-
trotome to disk-pin IV. A short connect-
ing-wire is also shown in C? on the under side
of the disk, between contact-pins V and IL.
The a,t]Jacent segment ?° shows  siwilar con-
nectiouns, viz., wire w' to pin I'; wire ! to pin
I ;
a,nd wire ¥¥ from binding-screw &1 to pin IV’
° ¢ 11 denote the supportmg lerrs ior the
disk.

Fig. 2 shows a , vertical se.ctlon of an electro
gas-lamp, such as may be placed in the lantern
at each lamp-post. ¢! denotes the top of a
gas-pipe proceeding from the source of gas-
supply. ¢* is a perforated plug of dry, var-
nished wood, screwed into the gas-pipe be-
low, and into the base-plate ¢ of the lamp

above, butin such a manner that the pipeand

plate cannot touch one another, and the lamp
is insulated from the ground. ¢*1s a crooked

inlet-tube or passage-way, with ifs interior

openin g looking downward, for the gas toenter
from ¢' into a small chmmbel at the lower end
of the tube ¢°, which leads to the burner. The
bottom edge of this small chamber does not
quite touch the floor of a larger circular cham-

ber, ¢°, that contains 1t, but dips into a quan-

tity of mercury on the said floor. * T'his mer-
cury, at its natural level, is a little below the
interior opening of the inlef-tube ¢¢, so that
gas can freely pass from the pipe g' to the
burner ¢; but when a hollow cylindrical
electro-magnet, ¢% that surrounds the small
chamber, 1s dropped into the mercury, the
latter is displaced and elevated, and closes the
mouth of the tube ¢4, shutting off the cas {row

t7is a solid brass wheel attached to -
1S

1
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wire ! from pin ITI' to bmdmtr-screw er;

.
b
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the burrer. When the electro-magnet ¢° is

raised the mercury resumes 1its former level,

and the passage-way Is thus again open for
the admission of gas to the burner. ¢° de-
notes an electro-magnet composed of irgn
wires, and firmly fixed to the top plate ¢'°. g 1
1s an inducing-coil of coarse wire, properly in-
sulated, that surrounds the two electro-mag-
nets ¢® ¢° and 1t may be considered as a coiled
portion of the circuit-wire of a connected
series of lamps. ¢ 1s an induction-coil of
very -fine insulated wire, surrounding the
primary coil g'' ;- or this position of the induc-
“ing and induction coils may be reversed, as
-shown at D. The two ends of the wire of the
induction-coil are strengthened and insulated

by gutta-percha when - passing toward the

burner, and are properly supported at ¢, and
tipped with platina where they approach each
other to give the ignifing spark. ¢ is a rod
of metal fastened below to the magnet-weight
g% and pasainﬂ' through a hole in the electro-
~magnet ¢° and plate ¢g" and having on its
upper end a projection that may be caught by
~ the pivoted armature ¢g'5, when ¢® is attracted
- and raised. ¢'®1s an electro-magnet withtwo

cuarved legs, only one of which is wound with
- wire. Its two poles are near the pivoted and
weighted armature ¢'°, and its function is,
when charged, to draw back the armature,
release the rod ¢'4, and drop the weight ¢° to
extinguish the gas. The function of the ar-
‘mature ¢*° is to uphold ¢° both when the main
current is entirely _broken and also when it 1s
- rapidly interrupted by the electrotome to pro-
duce the induction current and sparks. 1 do
not limit myself to the above-described shape
or position of the electro-magnet ¢'¢, or its
armature g'°, as they may have various shapes
and positions; and ¢ may be drawn back by
- a spring instead of- a weight. The insulating-
- supportg' for the radiating coils of the SPark

wires. 1s or may be like tbat described in

- Patents Nos. 120,469 and 124,773; and the |

arrangement of the points of said wires at the
burner is the same as- described in the last-
‘named patent. ¢*° g19 are the uncovered ine-
tallic rings for testing the line, and they are
soldered onto the exit-wires w? and r*, respect-
ively. g¢*1s the cover.

If1g. 3 is a vertical sectional view of an elec-
tro gas- Jlamp with two independent coarse-wire

induging-coils, A! A%, which are shown inside of

_the' he- eremductwn coil /3 ; but the relative
position of the coarse and ﬁne coils may be re-
versed, as shown at D, so as to bring the fine-
wire coil_'ne-xt to the magnetic core. htis a
bundle of soft-iron wires, fastened at the up-
per end to the plate A%, and having an open-
ing, 1% through the center up to the burner.
. k7 1s a cap of magnetized steel fitting loosely

over the straight inlet-gas tube 2%, and having

a groove, I°, across the solid metal at 1ts t0p
The lower end of the cap is immersed to a suf-
ficient depth in mercury 2!° to prevent the pas-
sage of gas {from the inlet-tube to the burner
when the cap is down in the position shown in

|

the figure. /L' is a tube of vulcanite or other

suitable material, firmly fastened to the base-
plate 1'%, and ecured with a gas-tight junction
to the plate i®, thus Serwnﬂ as the boud of .
union for the £ 0 plates, as a chamber for the
mercury, and as a conduit for the gas. The
ends /! nie of the induction-coil 22 are iusulated

and pass to the burner in the manner stated
‘when describing Fig. 2. Wlhen two carrents

pass in the same direction at the same time
through the coils &' 1? the magnetism of the
iron wires and of the steel cap combine to ele-
vate the latter out of the mercury and attacl

it to the lower end of the wires, where 1t re-

mains, when the current ceases to flow by vir-
tue of its permanent magnetism. The gas then
has a free passage from the tube 2% beneath
the lower margin of the cap A7 through the
tube A and the groove 1% the opening A% and
thence onto the burner. When the sawme two
currents are then rendered intermittent by the
use of an electrotomethe induction-coil A’ gives
a spark at the burner that-iguites the gas.
When, on the other hand, the direction of the
current through the coil A! i1s reversed Dby
means of a pole-changer, while the direction
of that through the coil A?remains unchanged,
the magnetism evoked in the iron 4! repels
that maintained in the steel 47, and the latter,
being alone movable, 1s driven down 1nto the
mercury and shuts off the gas. When the cur-
rents now cease the magnetized cap remains
down by virtue of its gmvztj

Fig. 4 1s a vertical section of another e]ec-

| tro gas-lamp lighted upon the same principles

as those above described under Ifigs. 2 and 3;
but in this the valve is quite different. ' de-
notes the valve-case, which may be made of
brass, rectangular in form, and have a perfo-
rated lid, 7%, screwed tightly upon 1t, support-
ing the burner. 4 1s or may be a fiat piece of
brass, ground perfectly smoothh on its upper
surface, plated with nickel, and perforated
near one end with a small hole {or the passage
of gas from the inlet-tube 7%, which is soldered

to its lower surface, and also to the bottom of
the case i¢'. ¢ is the slide for admitting or ex-

cluding the gas, ground to fit air- tlght, to the
surface of 4%, on which it rests. Itis preferably
made of brass plated with nickel, and has &
shape corresponding to that of the case 1!, but
a little shorter and narrower, so as to ad mit of
a small amount of sliding motion in two direc-
tions. in order to bring the aperture 7° with
which it is pierced, over or away from the hole
in 3. .%7 indicates a piece of soft iron firinly
attached to the brass slide to serve as an arma-
ture for the poles of the electro-magnet % as
shown at I, (2° ¢;) and ¢! denotes a similar
piece of iron fixed on another side of the slide
before the poles of the U-sbaped electro-
magnet ¢2, as scen in F, (i ¢%) These
poles penetrate through the sides of the
valve-case, and are soldered in place. The
slide ¢° 1s pwoted or turns loosely about a
pin passing through one of its corners at 2%.
The bundle of iron wires ¢ has its ends con-
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supply:.

part of 72
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‘tinued by iron, first, outward horizontally, and
‘then upward, to form the poles ¢° 1%,
helix of coarse wire, and 7 is an induction-

110 1S 4

coil of fine wire, ¢'® ¢! being its spark-giv-
ing ends. 74 and r— denote the entramce
and exit ends for the line-wire for admitting
and lighting the gas,-and w-- w— show similar

ends for the extinguishing wire, 1ts continua-

tion forming the coil of the electro-maguet 7'~
1**"is a nut securing and making gas-tight the
end of the tube 4 where it passes through
t** shows -the part to be
screwed on the gas-pipe from -the source of
When the poles 4° i1 are active the
slide is moved toward them, and, the holes in
3 and ¢* being continuous, t,he gfmq has free
passage to the burner; but when the poles 21®
1 are active (¢7 and 10 being now passive) the

armature ¢!! 1s attracted against them, and, the

brass slide having moved also, the gas 1s shut
off by the hole in ¢* being covered by a solid
The residual magnetism of these
poles is sufficient to hold the slide gently, and
prevent any  motion thereof from gravity
should - the lamp be onsulerdbly mchned
from a perpendicular, . . -

Having described my mventlon, L clalm--

1. An electro-magnetic- displacing-weight,

'g, combined with a Latc,h for sustaining the

raised weight, and an electro-magnet, ¢'¢, for

Teleasing it when - desxred Sllbbbdlll}ld,“y as

bpeuﬁt'd
. In combmatmn w1th the hellx surround

"~ ing an electro-magnet that opens by its imme-
~ diate attraction a mercury-valve or a slide-
- valve, substantially as shown, for adinitting
< ~gas to a buruer, a secouddrv induction-coil,
- arranged substantially as speclﬁed for llght-
1ng the escaping gas.

.5 The slide- v*mlve v°, with 1ts. armatureb,
combined with  the poles 1° 19, constructed

- and operated snbstantially as specified.
- 4. The combination of an -electric helix |

k

!

around a permaneut steel magnet to prevent

its demagnetization with an electro-magnet
‘to produce motion by repulsion. e %

5. The combination of .a gas-valve with.an :
electro-magnet and a helix surrounding a
permanent: magnet, in such a manner that an |
electric current sent in a constant direction

through the -helix around .the permanent
wmagnet, and another current sent simulta-
neously through. the coil of the electro-mag-

the latter curreut

|'uet,'$ha][ produce motion that will open or .
close-the valve, accorduw to the direction ot i

- 6. In combination with an ele(_,tru, machme -
placed near a gas-burner to admit or exclude
the gas, the use of an electrical insulator to

prevent metallic connection between said ma-

chine and the gas-supply pipe, or any other -

non-insulated support.

7. In combination with an msulated electro

gas-lamp, the use of an independent metallic = |

connector to bring the said lamp into electric

communieation with the ground when re-
quired, substantially as specified.

- 8. In combination with one or more induc-
tion-coils, an electrotome having a permanent
or electro-maguetic core, movable automat-
ically within a fixed or atljubtable ele(,trlc

coil, substantially as specified.

. The headed pin ¢°, attached to the axial

bar e* and moving in the slot ‘'of the connect-
| ing-spring ¢, for ruptmuw the ur(.,ult in the
manner hPEClﬁt‘d A

10. The combination of a ‘5011['09- of dynamie

electricity with an electrotome, an ‘electrical ;

‘switeh, C, and two or more series of connected
electric machines at street-lamps, for lurhr,mcr

-Qr exbnwulbhmg the gas.” -
- - JINO. VA\TSANT

Witnesses :
NATHL. WILSON,
LpM. ¥. BROWN.
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