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0 all whom it may concern :

Be it known that I, BENJAMIN B. BUNNELL,
of Branford, in the county of New Haven and
State of Conneetwut have invented a new Im-
provement in Automatic Lighters and Ex-
tinguishers; and I do heleby declare the fol-
lowmb, when taken in connection with accom-
panying drawings and the letters of reference
marked thereon, to be a full, clear, and exact
description of the same, and Wthh sald draw-
1ngs constitute part of this Spemﬁmtmn and
represent 1n— . |

Figure 1, a top or plan view of the appara-
tas; Iig. 2 a side view of the same, portions

broken away for illustration; Itig. 3 an end

view looking toward the burner portions
broken away “to show the exting ulbhel, Figs.
4 and 5, top views of the autmmtlc mechan-
1Sm, 1llust1.;1t11w different positions: Fig. 6, a
side view of the same meclnmsm said h-:rures
4, 5, and 6 enlarged.

This invention relates to a device for auto-
matically lighting ,or extinguishing burners,
as for street-lights, the automfttlc devme be-
ing operated in connection with a clock-
movement,, whereby at a predetermined time
the lighting 1s produced and at a predeter-
minedtime the light is extinguished. " Insome
cases the light 1s a gas-fixture and in other
cases a lamp; bub in any case a small flame is
retained constantly burning, and from whiech,

~when the gas-cock is opened, the burner is

lighted, or in the case of a lamp a small con-
stant flame 1s maintained and the prineipal
portion of the flame extinguished. These de-
vices for lighting by small flame and extin-
guishing the main body of the flame are com-
mon and well known, and do not require par-
ticular description, further than I shall refer
to thewn in this specification.

The 1nvention consists In mechanism com-

bined with a clock-movement and a burner,

as hereinafter described, and particularly re-
cited 1n the claims, and whereby the ObJECt
of the invention is ace(}mplv&hed

A represents the base upon which the
mechanism is arranged; B C, two plates of a
clock - movement. The mechanism of the
clock-movement may be any known eclock
mechanism which produces certain revolu-
tions in certain periods of time., This mech-

—

|

anism 1s too well understood to require de-
scription or fur sher illustration. |

D is the second shaft, which, as here repre-
sented, revolves four times in twenty-four
hours, receiving its rotation from the clock-
movement

On the plate B of the clock- movemenb a
plate, I, is arranged to carry the special
mechanism for 1ighting or extinguishing; and
in describing this mechanism I shall refer,
principally, to Figs. 4, 5, and 6, which show
this plate enlarged, it being understood, how-
ever, that the plate I& 1s not a necessary part

55

60

of the mechanism, as the mechanism itself 65

may be arranged directly upon the clock-plate

and without intervention of the plate E.

- On one side of the shatt D is a fixed toothed
bar, I, and on the opposite side 1s a like
toothed bar, (x. The teeth on the bars are at

opposite ends, the teeth of ratchet shape, the

shoulder of the teeth toward the shaft D.

On-the bar I is a slide, H, arranged for
longitudinal movement, and carrying a spring-
pa,w] I, which is 111[1'36(1 to the slide H, and
80 thfw as the slide is moved away from the
teeth of the bar the pawl will escape from one
tooth to the next, and, engaging the next, will
hold the slide. A Smmble spring, L, 18 ap-
plied to the slide H, the tendency of w ‘hich is
to force the slide toward the shonlders of the
teeth, and so that when the pawl 1 is mechani-
cally raised from the bar and held the spring
will force the siide to return to its extreme po-
sition. (Indicated in broken lines, Fig. 4.)
On the bar G is a like slide, M, carrying a
like spring-pawl, N, which in like manner
engages the fecth of the bar G, and is pro-
vided with a spring,
1s to return the slide M to the position seen
in broken lines, Fig. 4, when the pawl shall
be mechamcally raised from the teeth of the
bar G.

On the shaft D is an arm, R, arranged to
rotate with the shaft and between the two
slides H M. Iiach of the slides H M is pro-

vided with teeth on the side nextthe shaft 1.

The arm R carries an anti-friction roll, S,
which, as the shaft R revolves, will strike be-
tween the teeth of either, as t.hfa case may be—
say the slide H, as seen in Fig. 4 —and as the

‘shaft D continues its revolution will impart a

70
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P, the tendency of which
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]onwltudmal movement to the slide H to the
extent of one tooth on the bar . Then as it
arrives at the opposite side it engages the
teeth on the slide M and imparts to that a
like step, but in the opposite direction, to that
which was imparted to the slide H. The pawl
of the respective slides engages the teeth of
its own bar to hold the movement thus im-
parted to it by the arm R, and under the revo-

Iution of the .shatt. As before stated, the
shaft revolves every six hours; hence at each
six hours the respective slides 'will be moved
one step, the step of one being intermediate

or three hours after the step imparted to the

other slide.

On the pawl I is a lever, T, above the shde,
and on the pawl N is a like lever, U, above
its slide; but the lever U is above the p]ane of
the lever T, as seen 1n IF1g, 2.

On the arm R is a shoulder or cam, «, which
at the predetermined time will engage ‘the le-
ver T, as seen in Fig. 5, and as the shaft con-
tinues its rotation will turn the lever T, and
with it the pawl I, to take the said pawl 1 out
of engagement with the teeth of the bar F, as
seen in broken lines, Iig. 5.

On the-shaft D, and above the arm R, is a
collar, . Upon its under side 1t carries a
downward]y-projeetiﬂg stud, d, which In 1its
path of rotation is in the plane of the lever
U, and so that at a predetermined time the
stud d will engage the lever U, as seen in Fig.
4, and so as to turn that lever, and with it the

pawl N, to take the pawl from its engagement

withthebar G. When either of the pawlshave

- been thus taken from engagement with their

4.0
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respective bars, the slides H M are free for
action of their respective springs, L. P, and
under the action of those springs the shdes
are forced to their extreme position of retreat,

as indicated in broken lines, Fig. 4. Start

1ing, then, from the extreme position of retreat,
each revolution of the shatt D, or, say, every
six hours, the slide H is moved one step, and
at an intermediate time, and at every six hours
a like step of advance is imparted to the slide
M, each slide moving its step, until, finally,
the respective levers will come under theinflu-

ence of their respective studs or shoulders on
the shaft D, when the pawls will be raised and
theslides permitted toagain return. Now,sup-

pose one slide to be set so that the lever will
be engaged to disengage the pawlat, say, eight
o’clock at night, and the other slide be ar-
ranged so that its pawl will be disengaged at
twelve o’clock. Theresult will bethatthe one
slide will return to a position of retreat at
eight o’clock and the other at twelve.  Now,

if the slidewhich is acted upon at eight o’clock

be engaged with the burner, so as to turn on
the gas or open the burner, then the lighting
will occur at that time; and if the extnwmshel
be attached to the other slide, the ]ight will
be extinguished at twelve o’clock.

In the illustration I show the light as a com-
mon kerosene-burner provided with a com-

mon extinguisher, ¢, which is attached to a
shaft which terminates in the form of a crank,

f, nearthe operating mechanism, and as shown.

From the slide M an arm, g, extends over 7o
the bar I, and upon its end a dog, /i, is hung.
The arm ¢ and the dog & therefore move lon-
ogitudinally with the slide M. As the slide M
1s moved forward step by step, as before de-
scribed, the dog 2 rides below the crank f, and 73
as 1t advances and approaches its extreme ad-
vance movement the dog rides up an incline,
¢, a8 indicated in br Oken lines, If1ig. 6. Then

'the dog, standing i1n that p{JSltlon indicated

in broken lines, Fig. 6, when the slide M is re- 8c
leased from its engagement with the bar G,
retreats with the slide to the position seen in
broken lines, IFig. 4, that retreat being so
quick that the dog has no opportunity to fall,
strikes the crank f, and causes its shaft to ro- 85
tate and turn the extinguisher to the open po-
sition, as seen 1in Ifig. 1, and bring the crank

to the position seen in I‘w* D.

On the slide H is a sbud !, which standq
upon the side of the crank j opposite to the go
position of the arm ¢ on the slide M. From
the time of the retreat of the slide M, and after
thus opening the burner, the slide M will be
again advanced step by step, the slide H con-
tinuing its like advance and until its pawl is g5
released from the bar I, Then, under the re-
action of its spring L, the slide H will be
thrown to its position of retreat, as seen in
Fig. 4. Thestud 7 on the said-slide H in such
movement strikes the crank f and throws it roo
from the position seen in Fig. 5 to that seen
in Fig. 4, returning the shaft and extinguisher
to the position indicated in broken lmes Fig.

3, and so that the extinguisher par tlally COV -
ers the npper end of the Wicl-z:, and the light is 105
practically extinguished.

As before stated, the relative positions of
the slides to the shaft being such that the ex-
tingnisher will be open at eight o’clock and

closed at twelve o’clock, 1t follows that at 110
‘those times in each twenty-four hours the ex-

tinguisher will be opened and closed.

The extinguisher, it will be observed, does
not quite cover the end of the wick, but ]ea,ves
a, portion at one edge open sufficient to main- 11 3
tain a small flame, from which, when the ex-
tinguisher is open, the whole wick will be ig-
nited—a eommon and well-known device.

Itach tooth on the slides represents three

‘hours.. A change of one tooth on one slide 120
-will therefore make a variation of six hours—

that is to say, supposing the relation to be
such that four hours elapses between the open-
ing and closing of the extinguisher. If the
opening-slide be advanced one tooth—that 18, 125
be moved upon its bar one tooth mdependent
of the rotation of the shaft—the opening of the
burner will oecur three hoursearlier; or,moved
in the direction of retreat, will occur three
hours later, and a like adjustr_nent upon the 130
slide H will make a corresponding three hours’

' variation in closing.
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In order that a variation of less than six
hours may be made, I make the collar b on the
shaft D adjustable., It will be remembered
that the eollar b carries thestud d, which actu-

5 ates the slide M to produce the opening of the
burner. Now, if the collar  be turned upon
the shaft D to change the position of the stud
d, a corresponding change in the time of action
upon the lever U will be made—that is to say,

10 if the stud d be advanced, then the action up-
on the lever U and the 1616‘186 of the slide M
will be earlier. If 1t be turned in the oppo-
site direction, then that action will be later.
(The direction of advance of the shaft D isin-

r5 dicated by the arrow in Fig. 4.) The stud d
being adjustable, the stud S which actuates
the sllde H, may remain const'mt and if a
change of time for the action of that slide be re-
quired the clock-movement may be adjusted

- 20 accordingly—that 18 to say, 1f the clock be set

on true time and the extinguishment is re-
quired an hour earlier, then the c¢lock will be
advanced an hour, or vice versa. Itisthere-
fore necessary only that one of the actuating-

25 studs shall be adjustable, and this I preferto
make for the opening or lighting slide, as in
the ordinary street-lighting the extinguish-
ment is constant, and the lighting only requires
adjnstment.

20 The collar b is made adjustable by a set-

screw, as seen in I'ig. 6. By loosening that
screw the collar may be turned to any desired
position and reset.
Tohold the pawls out of possible engagement
35 with the teeth of their respective bars when
on the retreat, I arrange a flat spring, m, for
the lever T, and a like spring, »n, for the lever
U, and arranged to bear upon the baek of
their respective levers. KEach of the leversis
g0 constructed with a shoulder, o, and whiech,
- when the lever—say 1'—is turned into the po-
sition indicated in broken lines, Tig. 5, will
engage a hole, 7, 1n its spring, and the spring
will thus prevent the lever returning under

45 the action of its spring, and will hold the pawl

out of engagement with the teeth until, as the
slide reaches its extreme position of retreat,
the free end of the spring will strike a stud, ¢,
and cause the spring to turn away from its en-

50 gagement with the lever T, and, as indicated
in broken lines, so as to release the lever and
permit the pawl to again fall into engagement
with the bar F. The spring # of the lever U
engages its shoulder in like manner, and then

55 on its retreat strikes the stud ¢, which turns
the spring out of engagement with the lever,
and so as to permit the pawl to re-engage the
bar G, and as indicated in broken lines, Fig. 4.
IFor convenience of setting the collar b, a

6o second like collar, w, 1s fixed to theshaft above
the collar b, as seen 1In Iig. 6. Theupper face

of this collar is gradunated, say, into twelve
divisions, as seen in Ifig. 1, each division in-
dicating one-half hour, and from the adjust-

65 able collar b a pointer, v, extends up over onto

the face of the collar », and by which the re-

]

I

quired movement of the adjustable collar may
be indicated, each of the divisions indicating
a half-hour earlier or later, according to the
direction in which it is turned. 7O

The illustration of the invention as applied
to turning the extinguisher on alamp-burner
will be sufficient to enable those skilled 1n the
art to understand its application to a gas-cock,

the crank being applied to the gas-cock, to 75

turn the cock in like manner as 16 turns the
extinguisher.

While I have replesented the shaft D as re-
volving four times in twenty-four hours, 1t
will be readily understood that the actuabing- 80
arm may be applied to a shaft having a dif-
ferent number of revolutions, it only being es-
sential, in order to operating once in twenty-
four hours, that the step-by-step movement of
the slides shall be completed at predetermined 85
times once in twenty -four hours. |

I claim— |

1. The comblmtlon of a elock-movement, a
pair of fixed parallel toothed bars, F (, one
arranged each side the shaft D, the slides H ale
M, arranged, respectively, on sald toothed
bars, their adjacent faces provided with teeth,
the 5p1m -pawls I N, hung, respectiveiy, to
the said slides, the smd pawls carrying, re-

spectively, levers 1T U, the shait D, the arm g5

R, arranged thereon, and so as to revolve be-
tween said slides and to engage the teeth of
the respective slides at each revolution, the
crank f, extending from the shaft of the burn-
er, one of said slides carrying a dog and the 1co
other a shoulder or stud in the path of said
crank, the shatft D, provided with studs to
engage the said levers T U at predetermined
times and release the said slides from their
pawl engagement with the respective bars,
and springs arranged to return said slides,
substantially as desceribed, and whereby under

[05

the return of the respective slides and at pre-

determined times one will produce the light-
ing and the other extinguish the light.

2. The combination ot a clock-movement,
the parallel fixed toothed bars I G, toothed
slides H M. on said bars, pawls I N, hung to
the respective slides, levers T U, attached to -
sald pawls, the shaft D of the clock-move-
ment, carrying an arm, R, between and so as
to engage with the teeth of the said slides,
the said shaitt provided with studs a d, to re-
spectively engage the said levers T U at pre-
determined times, each of said levers con-
structed with a shoulder, o, and provided
with a spring, m, to engage said shoulders,
fixed studs ¢, to trip said springs and release
said levers, a burner to which a crank, f, 1s
fixed, dog A on one of said slides, and a stud,
[, on the other, and springs to return said
Slldes substantially as and for the purpose
described. |

3. The combination of a elock-movement,
the shaft D, arranged to receive rotation from
sald movement, the parallel fixed toothed
bars F G the toothe d slides H M, respect-

110

I15

120

I25

130
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1vely on said'bars, the pawls I N, hung to | one of said Slides, and stud !/ on the other, a 10

the respective slides, the levers T' U, fixed to
the respective pawls, an arm, R, on said shaft,
and arranged to work 1n the teeth of the re-
spective slides, whereby a step-by-step move-
ment will be 1mparted to said slides, a fixed
shoulder, a, arranged to trip one of said le-
vers, and an adjustable stud, ¢, on the shaft,
arranged to trip the other lever, the dog /i on

burner having a crank, f, extending there-
from, and springs to return said slides, sub-
stantially as and for the purpose described.

BENJAMIN B. BUNNELL.

Witnesses: | | .
CHARLES A. HOADLEY,
EGBERT L. BISHOP.
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