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Wnited States

Patent @ffice.

EDWIN E. BEAN, OF BOSTON, MASSACHUSETTS.

Letters Patent No. 90,629, dated June 1, 1869, -

APPARATUS FOR LIGHTING AND EXTINGUISHING GAS BY ELECTRICITY.

: .

The Schedule referréd to in these Letters Patent aand making part of the same,.

To all whom it may concern o

Be it known that I, EDwiIN E. BEAN, of Boston, in
the county of Suffolk, and State of Massachusetts,
have invented certain Improvements in Hlectric Ap-
paratus for Lighting and Bxtinguishing Gas, of whicl
the following 18 a Tull, clear, and exact description,
reference being had to the :Lcemnp;m_\, ing drawings,
making part of this specification, in whmh—

Blbme 1is an elPthlL}ll of one side of my improved

apparatus,

Figure 2 is an elevation of the opposite side of the
sarne.

Figure 3 is an end elevation of the same.

Figures 4 and 5, details to be referred to.

The electric-apparatus, or mechanism heretofore
used for lighting and extinguishing gas, in which a
ratehet-wheel, connected with the gas-cock, or valve,
is rotated by a pawl operated by an electio-magnet,
is objectionable, for the following reasons:

Where a number of lamps are placed in a circuit, it
Iias been found impossible to so regulate the mecha.n—

ism conuected with each one as to cause the l:ttbl]%t—.‘
wheels to be moved the same distance at each forward

vibration of the pawls, the momentum received fromw
the rapid action of the latter causing some of the
ratchet-wheels to be carried Deyond the desired point,
in consequence of which the-gas would-in some places
be let on, and in others partially or wholly shut off.

Furthermore, where a numberof lamps are included
in the same ummt so that the several apparatus will
be operated snn_nlmneoubly, a very powerful current
of electricity is required, to convey which necessitates
the employment of a wire of large diameter, thus in-
creasing thie expense. |

The first part of my inveation has for ifs ObJEOt to
overcome thie above-mentioned difficulties, and con-
sists in operating one apparatus only at & time, two
separate wires being ewmployed, (one to let on, and the
other to shut ol the ga,s,) in connection mth an auto-
matic circuit-breaker in each appamtus thie curreit
of electricity passing through one wire to the electro-
magnet of the first zw,ppa,mbus in the cireuit, (returning
through the ground,) and as soon as the gas-valve of
this apparatus has been opened or closed, as the case
may be, the motion of the mechanism contected there-
with is instantly arrested by the breaking of the cir-
cuit, the current being, by the same movement of the
autunmtlc urcmt—-bwdku conuected with a wire lead-
ing to the next apparatus, when the operation 1s re-
pedted and so o thmughout the whole series of
latups, one apparatus ounly being ineluded in the.cir-
cuit at a time, aud the brea.huw of the circuit in eacly

- apparatus serving to connect. thu electro-magnet with

the other wire, by the current of which the mmlmnmn

1may be a,tmm set in motion, the two wires being used

alter smtely, oue to let on and the othier to shut off the
gas,

—getiRle—e

The second part of my invention relates to certain
improvements in that portion of the apparatus used
for igniting the gas by an electrie spark.

Where a number of lamps are included in a cirenit,

and lighted simultaneously, as has heretofore been
custonm y, the electric spark is forced to leap over &

corresponding nutnber of breaks, (one at each gas-

burner,) and to overcome the aggregate resistance oc-
casioned by these breaks, an exceedingly powerful cur-
rent of clectricity isrequired, necessitating an expensive
covering of great thickness around the conductin g-wire,

in order to secure the required insulation to prevent -

the escape of the electricity.
This part of my invention has for its object to pre-
vent this great expenditure of electric power, and also

enables we to employ sthinly-coated, and consequently,.

less expensive conduoting-wire, and cousists in break-

{ ing and closing the electric-lighting circuit at any de-

sired point, for the purpose of producing the sparks to
ignite the gas by mneans of\ automatic mechanism, as
will be heyeafter par tlcula.lly described.

T'o enable others skilled in the art tosunderstand
and use my invention, I will proceed to describe the
manner in whieh I have carried it out.

In the said drawings-—

A represents the frame-work of the apparatus, to

which is secured the electro-magnet B, the armature

C of which is secured to the end of a bent lever, D,
which is -attached to a horizontal rock-shafi, e, and
has, pivoted to its upper end, & pawl, b, which engages
with the. teeth of a ratchet—wheel E the shaft ¢ of

‘which revolves in bearings, d, in a blflll'b&t&d plate, Gz,

projecting down from the upper-plate of the fratne-
work.

From the hub of the mtchet—wheel E projects a
crank-pin, ¢, which is counected, by meaas of a spring,

1, to the lower end of the stem g of the valve through

which the gas is admitted to the pipe H and burner 4.

The coustruction of this valve, and the spring-con-
nection between its stem and thie crank-pin, however,
foriz no part of the present invention, being the sub-
ject of Letters Patent, granted to ank. Beau on the
28th day of January, 18b8 and will not, theretore,be
further described.

I will now proceed to deseribe the manner in which
the clectric current is caused to pass through the ap-
paratus for the purpose of rotating the ratchet-wheel
B, to open and LlUbB the ga&:—mlve at the requued
tlﬂl&‘w |

The parts betng in thb position seen in fig. 1, (the
gas-valve being Gltﬂul,) the electric current enters the
apparatus ot i, by the wire j, through which it passes
to the base of o tat spring, &, secured to an insulating-
block, 1.

The upper end of tlus, spmlu' I rests against a bent
plate, 1) secured to an insulating-block, ls. the current
pussing_ through the spring £k and bent plate { to u
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and secured to the end of the shaft c.
against a triangular projection, 8, on the spring k, and
-serves to keep its upper end in contact with the bent
plate L until its point 9, fig. 4,'is carried past the polint
‘of the -projection 8, (which occurs the instant the

2

wire, m, connected with the electro-magnet B, after

passing - through which the current is conducted by
the wire n to the ground, or the street gas-pipe, by
whiclrit passes to the negative-pole of the battery to
complete the circuit,-when the armature C may be
seb in motion, by means of a key at the central station,
in a well-known manner, and the pawl b vibrated to
produce the votation of the ratchet-wheel E, the mo-
tion of which is instantly arrested, as soon as it has
completed & halt revolution, (which opeuns the gas-valve
to its full extent,) in the following manner :

~ 01s & cam, composed ot non-conducting material,
This eam bears

ratchet B Lias completed a half revolution,) when the
spring assumes-the positionseen in fig. 4, with its np-
per end resting against a bent plate, p, secared to the
insulating-biock K, opposite to the bent plate /. Ihis
serves to break the cireuit through the electro-magnet
B, and arrest the motion: of the ratchet I3, when the
clectric current will pass through the spring k to the
bent plate p, and thence, by a wire, ¢, to the next ap-

paratus, when the same operation is repeated, and so-
op throughout the whole series of lamps, one appuratus

only being included within the circuit at a time, the
electric eurrent passing from one to another in suc-

‘cession, until. it bas passed through the entire series,

and thus, as one armature only, with the mechanisim
connected therewith, is operated at a time, an®electric
current of very moderate -power only is required, and
consequently, a wire of small diameter, and moderate
cost, may be employed, while the antomatic breaking
of the circuif, ‘which arrests the ratchet-wheel, and
causes the current to pass on to the next lamp, ren-
ders it absolutcly eertain that the gas-valve will Le
left in the exaet position required. | ‘

The gas, having been let on, is ignited by electric

sparks, in a manner to be hereafter particularly de-
seribed. - . o

It is evident that the armature C cannot be again
set in motion (when it is desired to extinguish the

“gas) by a current passing through the wire j, on ac-

count of the eircuit having been broken, as above de-
seribed. - |
- It, therefore, becomes necessary to employ another

i wire, 7, through which the electric current passes to
~the base of a flat spring, s, (on the opposite side of the
.cam: o,y the upper end of which rests against a bent

plate, t, secured to the insulating-block K, when the
parts are In the position seen in tig. 4, - |

This plate is connected with a wire, », through which
the current passes to the electro-magnet B, and, by
the wire n, to the ground, and back to the battery, s
before. | o

"The armature G may thus be again set in motion,
and the wheel E rotated, for the purpose of closing
the valve and extinguishing the gas. | |

The spring s is provided with a projection, 10, (sim-

ilar to that, 8, of the spring k,) which rests against

the cam o, the latter serving to retain the vpper end
of the spring in contact with the plate {, until the vev-

olution of the ratchet B carries the point 9, of the

cam, past the point of the projection 10, when the
spring $ will assume the position seen in fig. 1, with

~1ts upper end resting against a bent plate, w, secured

to the block K, opposite to the plate 2.
-/This movement of the spring s occurs the instant

_._th_e gas-valve is entirely elosed by the balf revolution
.of the-ratchet B, and serves to break the cireuit thro ugh

the electro-ningnet B, and thus arrest the motion of
the ‘1'11tc'liet"E, which insures the gas-valve being left
closed, as required. :

The current now passgs, by the spring s, to the plate

G £29

w, and thence, by a wire, «, to the next apparatus,
where the same operation is repeated, the current
passing sucecessively from one lamp to another, until
thie whole are extinguished. | |

Just previous to the arrival of the point 9 of the
caiy o opposife to the projection 10, the portion 11 of
the cam strikes against the projection 8 of the Spring
ky toreing its upper end away from the plate P, and
bringmg it into contact with she plate 7, as seen in fig.
1, against which it is held by the cam, when its mo-
tion is arrested by the Dreaking of the circuit, cansed
by the movement of the upper end of the spring s from
the plate ¢ to the plate w.  The parts are thus left in
such a position that the armature C may be again set,
I motion to open the valve by the current from the
wire ), as first deseribed.  Che springs k and s are thus
operated alternately by the cam o in such 2 manner
that the breaking of one circuit through the wire 7,
spring Land clectro-magnet B, will not only cause
the cirrent to pass on to the next apparatas, but will
leave the electro-magnet B connected, throngh the
spring s, with the other wire », through which a cur-
rent may be transmitted at the required time, while
tbe breaking of the cirenit throngh the wire », spring
8, and electro-magnet B, will eause the cuirent to pass
ou to the next apparatus, and, at the same time, leave
the electro-magnet connected, through the spring k.
with the wire 7, the wires j + being thus used alter-
hately, one to ciury the current for opening the Zas-
valve, and the other the ecurrent for closing it, the
electro-magnet being at all timmes connected with one
or the other of the wires j 7.

The electric current which produces the sparks for
lighting the gas, passes through the several apparatus,
the spark being produced by the electricity passing
over a break, or interruption in the eirenit, at each
burner. *

The clreuit, however, is broken at one pownt only at
a time, this break being produced at each lamp in sue-
cession, throughout the entire series, until they are
all lighted, in a manner which will now be described.

Just previous to setting in motion the mechanism
which opens the gas-valves, the electric current which
produces the sparks is cansed to pass continuously
through the several apparatus within the cireunit, en-
tering each one by the wire ¥, from the point 12 of
which it passes through a lever, ¢ (pivoted at d to
the block K) to the ‘point 13 of a wire, ¢,.as seen in
fig. 1, by which it leaves the apparatus and passes on
to the next one, and when the lever ¢’ of each appa-
ratus is in the position seen in fig. 1, the cireuit throngh
the several apparatus is unbroken, and no spark is
produced. _ |

J' 18 a wire, one end of which is connected with the
wire ¥, the other extremity, 14, being brought into
close proximity with the insulated tip of the Zas-
barner 2, to which is secured another wire, ¢, con-
nected with the wire ¢, and when it is desired to ignite
the gas, it becomes necessary to cause the electric
current to folloav the wire f7, and leap over the break
between its point 14 and the fip i, so. as to produce
the electric sparks at this point, and afterwards pass
from the burner & to the wire ¢, and thence to the
wire ¢,

This is effected in the following manner:

v 1s a cam, of non-conducting material, formed in
the same piece with the cam o, and, as the ratchet 1
IS revoived into such a position as to partially open
the gas-valve, the portion 15 of the eam ¢ is brought
1uto contuct with the lever ¢, when the latter is forced
against the vesistance of a spring, 16, away from the
pomt 13 of the wire ¢, as seen in fig. 5, thus breaking
tze connection between the two wires d” and ¢ at this
point, and, as the lever ¢ is moved, the instant the
distance between its lower end and the point 13 ex-
ceeds the space between the point 14 of the wire f7
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and the tip of the burner h, the electrie current will
pass through the wires J' ¢, producing a stream of
sparks at the point 14, which iguites the gas issuing
from the burner k, as required.

The produetion of sparks continues at this point
until the gas-cock is nearly wide open, when the por-
tion 15 of the cam is revolved past a shoulder, 17, on
the lever ¢, when the latter is instantly retracted, by
the spring 16, into the position seen In fig. 1, with its
lower extremity in contact with the points of Doth
wires b and ¢, which closés the cirenit ot this point,
when the resistance ocecasioned vy the break at the
point 14, will cause the current to resume the direct
course, first described, through the lever ¢,

- This break in the cirenit is produced iu succession
atb each of the several lamps, as soon as the lever ¢ iy
operated by the cam 4+, whiel can only take place
when the gas-valve is being opened, and as these ras-
valves are opened one at u time in sueeession, it is
evident that but one break can occur at » time in the
circuit which produces the sparks, viz, at the particu-.
lar Iamp being lighted ; and as the amount of resist-

ance to the electric current oceasioned by a single

break is very slight, a current of very moderate power

lnay be employed, thus avolding the necessity of em-

ploying a thickly-coated wire to prevent the escape of
the electricity, as has heretofore been necessary where:

a greal number of breaks oceur in the cirenit; and
even if’ a powerful current should Le employed, when

the resistance to be overcome is oceastoned by a single

break only, as above described, a conducting-wire,
having a very thin coating of iusulming—-materiul, may
be employed, without any liability of the escape of the
electricity, and consequently, a great saving may be
effected in the cost of the condueting-wire. |

The above-deseribed apparatus is of simple construe-
tian, while its action is certain and reliable, and, by
Its use, much less powerful currents of electricity, and
consequently, less expensive conducting-wires, are re-

90.629 -

quired than with any other apparatus of this descrip-
tion heretofore employed. |

Instead. of provicing each apparatus with a lever,
¢, for the purpose of automatically-breaking the cir-
cuit at each gas-burner in sticeession, the automatic
circuit-breakers may be placed at intervals, so that
the electrie sparks will be produced at more than one
burner at a time, say at two or three burners simul-
taneously, the aggregate resistance of these few breaks
thus produced, being easily overcome. I prefer, how-
ever, to produce a break at one burner only at a time,
s hrst desceribed.,

(laims.

What 1 claim as.ay invention, and desire to secure
by Letters Patent, is—— |
~ Lhe within-deseribed method of operatin g gas-valves,
by means of a carrent of electricity passing alternatel y
thirougl separate wives, in combination with the springs
ks, and cam o, or cquivalent device, for automatically-
breaking the cirenit through the electro-magnet, and
causing the current to pass to the next apparatus,
substantially as deseribed,

Also, breaking and closing the electric lighting-cir-
cuit, at any desired point, for the purpose of producing
the sparks to ignite the gas, by means of the eam T,
upou the shaft ot the gas-cock, operating the lever ¢,
or their equivalents, substantially as deseribed.

Also; in combination with the mechanism by which
the gas-valve is operated, the eam vy, and lever ¢, or
equivalent device for breaking the electric lighting-
ctreuit, so arranged that, as the gas-valve is opened,
the sparks will be produced at the required point, to
ignite the gas, substantially asset forth.

EDWIN E. BEAN.

Witnesses:
P. K. TESCHEMACHER,
W. J. CAMBRIDGE,
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