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To all whom ¢ may concer:

Be it known that I, WiLLiaM D. LDOE a
citizen of the United States and a resident of
Haverhill, in the county of Essex and State
of Massachusetts, have invented certain new
and useful Improvements in Weight-Motors
for Gas-Machines, of which the followmﬂ 1s &
specification.

This i1nvention relates particularly to a
weight-motor for lifting the bell of a gas-ma-
ehme according to the reqmrements of the
latter, so that after the apparatus has been
wound up the machine will continue in opera-
tion without attention for any desired length
of time within reasonable limits.

T'he object of myinvention is to produce a
simple and efficient apparatus which will lib-
erate a weight at suitable intervals and there-
by cause the same to lift the bell of a gas-
machine to a predetermined height at cor-
responding intervals, the apparatus being
adapted to liberate the bell, so that it may
sink as soon as it has been lifted to the de-
sired height. laccomplishthisobject by the
apparatus illustrated in the accompanying
drawings, in which—

Figure 1isaside elevation of the entire ap-
paratus. Iig. 21s a view of the right-hand
end of the releasing mechanism. Fig. 3 1s a
front view thereof, partly in section, on line
x xof Fig. 1. Figs. 4and 5 are views of the
left-hand end thereof,showing two positions.
Kig. 61s a detail view of the upperside of one
of the pawls.

In Iig. 1 1 show in a general way a well-
known form of gas-machine, which consists
of a generating-tank 1 and a holding-tank 2,
and each tank 1s provided with a suitable
weighted bell orinverted cup 3 and 4, respec-
fively, and is partially filled -with water to
form the usual water seal. Tank 1 1s pro-
vided with an air inlet-pipe 5, having an in-
wardly-opening check-valve therein. A suit-
able pipe 6, having a check-valve 7 therein,
connects said bells, said check-valve 7 per-
mitting a free flow of gas from bell 3 to bell

4. Bell 4 18 provided with a discharge-pipe |

S, which 1s connected to the distributing sys-
tem. 'T'heoperation of this machine isas fol-
lows: Thelower end of bell 3is provided with

a basket «, containing zine, and tank 1is pro-
vided with a chamber 6, containing sulfuric |

| acid, so arranged that when bell 3 sinks to

nearly its lowest point the zinc will be sub-

‘merged in the acid,and hydrogen gas will thus
The bell 3'is then

be generated in the bell.
1mmed1atelvhfted stopping further genera-
tion of the hy drogen and drawing 1n atmos—
pheric air through pipe 5, so that the two
gases will become mixed in said bell 3. Tank
2 is provided with a chamber ¢, eontammg &
suitable hydrocarbon, so that When bell 3 is

released its weight will force the mixed air

and hydrogen through pipe 6, past check-
valve 7, into the bell or holder 4, where it is
charged with hydrocarbon vapor, which es-
capesfrom chamberc¢. 'I'he gas which isthus
manufactured is then discharged into the dis-
fributing system in the usual manner.
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In order that bell 3 may be automatically 70

lifted by a weight affer it has sunk to its
lowest point and then be released and force
the mixed air and hydrogen into tank 2, I pro-
vide the apparatus hereinatter deseubed
The drum 9 of a windlass is secured to shatt
10, whieh is journaled in bearings 11, they
being secured to suitable supports 12. A
wheel 13 is journaled on said shaft 10 and is
provided with a spring-pressed pawl1l4, which
engages a series of ratchet-teeth 15 on said
drum. A cable 16 is secured to said drum,

passes up over pulleys 17 and 18, and has a

weight 19 secured toitsend. One end of said
shaft 10 is made square, sc that a handle for
turning the drum may be applied thereto.
Said Wheel 13 is provided with a notch or sin-
gle ratchet-tooth 20, and a pawl 21 is pivoted
at one end to a ﬁxed bracket 22 in such a po-
sition thatit may engage said notch and hold
the wheel against rotating in a direction to
nunwind the cable 16 from thedrum 9. Bracket
22 is preferably made of a stiff spring, for
reasons which will hereinafter appear. A
drum 23 is journaled on shaft 10 next to
wheel 13, said drum 23 being provided with
a cable-groove 24 and a single ratchet tooth
or notech 25. An angular-shaped pawl 26,
having a lateral projection 27, is pivoted to
one side of wheel 13 in such a position that
it may engage said notch 25. Atripping-fin-
ver 28 issecured to bracket 11 1n such a posi-
tion that it may engage said projection 27 of
pawl 26 in certain positions of the latter.

A lever 29 is pivoted on a standard 30, and
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a cable 31 is secured to the top of bell 3 and
to one end of said lever 29.
cured to the opposite end of said lever and
to the drum 23 in its groove 24. A light
cable 33 is also secured to the same end of
lever 29 as that to which cable 32 is secured
and to the outer end of said pawl 21.

The operation of the parts thus far de-
scribed is as follows: The wheel 13 is fixed
so thatits notch 20 is engaged by the pawl 21,
as shown in Fig. 1. The drum 9 is then ro-
tated, winding on 'the cable 16 and lifting the
welﬂ'ht 19, the pawl 14 permitting 101331:1011 of
dram 9, 80 as to wind on the cable without
rotatmﬂ‘ wheel 13. When the weight has
been raised to the desired height, the pawl 14

will lock with its ratchet 15 and will hold

wheel 13 against rotation in the direction
which will unwind the cable 16 from drum 9.
The weight 19 will therefore be held in its
raised position by pawl 21. The lengths of
cables 32 and 33 are such that when the bell
3 has nearly reached its lowest position the
cable 33 will be drawn taut and the cable 32
will be almost completely unwound from
drum 23, rotating the latter on shaft 10, so
that its notch 25 will be slightly in front of
the end of pawl 26 and in position to be im-
mediately engaged thereby should the pawl
26 be moved forward. Upon the bell 3 being
lowered slightly farther, the pawl 21 wili be
lifted out of engagement with noteh 20, per-

- mitting the weight 19 to rotate the drum 9
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and wheel 15 in the direction of the arrows
in Kig. 4. The pawl 26 willimmediatelycome
into engagement with notch 25, (see Fig. 4,)
so that parts 9, 13, and 23 will all be locked
and will rotate forward together, winding the
cable 82 upon the drum 23, lifting the bell 3
up to the dotted position shown in Fig. 1.
The circumference of the drum
groove 24 18 such that when said drum has
made one rotation the bell 3 will have been
lifted to the desired height. Asthe wheel 13
approaches the original position (shown in
Fig. 1) the finger 28 will engage the under

side of projection 27 on pawl 26, lifting the

latter out of engagement.with noteh 25, as
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shown in Fig. 5, so that drum 23 is free to
rotate backwardly in the direction of the
inner arrow in Fig. 5, thus permitting the
bell 3 to sink. The position of finger 28 is
such that it will lift pawl 26 just before pawl
21 comesinto engagement with notch 20, (see
Fig. 5,) so that lmmedlately after drum 23 is
disconnected fr om wheel 13 said pawl 21 and
tooth 20 will engage, preventing the cable 16
fromunwindingfurther. Thespring-bracket
22 takes up the force of the blow of tooth 20
as it strikes pawl 21, avoiding the liability
of breaking the parts. The bell 3 will then
sink slowly, forcing the air and hydrogen
thereininto tank 2, and the partsfinal ly all re-
turn to the poswlon shown in Fig. 1, after
which the operation will be lepea,ted |
The speed at which bell 3 will be lifted de-

A cable 32 is se-

23 in its |
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tial vacuum being formed in the bell as soon
as it has been raised a short distance. The
bell 3 will therefore be lifted a short distance
with a jerk upon the release of wheel 13

t unless some means is provided which will

prevent the too-rapid movement of the, parts
until this partial vacuum has had opportunity
to form. I therefore provide wheel 13 with
a projection 34, which is earved on its face
to correspond with an arc drawn from the
center of shaft 10 and secure a brake-spring
35 at the end of support 12, so that its mid-
dle portion may bear against the projection
34 in certain positions of the latter. A bolt
36 is secured in support 12, and a nut 37 on
said bolt is adapted to press said spring
againstsaid projection and give it the desired
tension. These parts 34 and 35 are arranged
so that the projection will comeinto engage-
ment with the spring just before the pawl 21
locks the wheel 13. (See Fig.5.) Whenthe
pawl 21 is lifted, the spring 35 will retard the
rapid rotation of the wheel 13 until a partial
vacuum is formed in the bell 3, which will
be sufficient to prevent the too-lapld move-
ment of the bell. When the bell 3 reaches
its highest point, this partial vacuum will be
retained unless some means are taken to pre-

vent 1t, so that the atmospheric pressure on

the top of the bell, combined with the weight

' thereon, will cause the bell to drop back sud-

denly into the water seal of tank 1 when the

‘drum 23 is liberated, splashing the water out
into the room in which the tank is located.

To obviate this objection, I provide a by-pass
38 around the check-valve 7 and locate a
valve 39 in said by-pass, which is adapted to
permit a return flow abount said check-valve.
Said valve 39 is provided with an elongated
suitablyv-guided stem 40, which carries an arm
41, the latter being adjustably secured to the
upper end thereof. The position of said arm
41 is adjusted so that when the bell 3 has

been lifted nearly to its highest point its up-

per end will engage said arm and open said
valve 39, so that a free flow of gas i1s per-
mitted from tank 2 to tank 1, restoring the
pressure inside the bell 3 to such an extent
that when the bell is liberated it will simply
drop back ashortdistance withoutany splash-
ing, forcing back the gas into tank 2 and
slightly compressing the gas in bell 3.

- It is very desirable that the enlargement
34 on wheel 13 be of sufficient length to en-
oage the brake-spring 35 for a short distance
before wheel 13 is brought to rest; otherwise
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the equalization of the pressure in the bells

at the last part of the upward movement of
bell 3 will permit it to be lifted too rapidly
and cause the tooth 20 of the wheel 13 to en-
gage the pawl 21 with too much force. Such
a sudden stoppage would be liable to break
the engaging parts or prevent the pawl from
holding the wheel.

IFrom the foregoing description it will be
evident that a,lthouﬂ'h the above-described

pends on the size of the air-passage 5, a par- | controlling appamtus may be used in connec-
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tion with a gas-machine of the character re-
ferred to with particular advantage, yet 1t 1s
capable of use in many other relations, which
need not be here enumerated.

The various changes may be made without
departing from the spirit of my invention.

For example, a spring similar to an ordinary !

clock-spring may be substituted for the wind-
ing-drum 9, weight 19, and connecting-cable.
The means for supplying gas to the bell 5 at
the end of its upward movement are only
shown in a general way, and various other
means which will acecomplish the same result
may besubstituted with equaladvantage, and
the pressure in the bell 3 may be increased
by introducing outiside air instead of drawing
it from the holder, although I consider the
latter method preferable,

Having described my invention, what 1
claim as new, and desire to secure by Letters
Patent of the United States, is as follows:

1. A gas-machine having a water -sealed
bell, means for raising and lowering said bell
comprising a shaft, means which act to rotate
the same in one direction, a locking means for
sald shaft which is adapted to prevent rota-
tion thereof, means for automatically causing

- sald locking means to release sald shatft when
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the bell sinks to a predeterminedlevel so that
the shaft is permitted to rotate, means for
antomatically connecting said shaft to said
bell as it is rotated, and means for automat-
lcally disconnecting said shaft from said bell
when the latter has been lifted to a prede-
termined height, so that it is permitted to
sink, sald locking means being adapted to
agalnlocksaid shaft when the bellisliberated.

2 A gas-machine having a water - sealed
bell, means for raising and loweunﬂ sald bell
eomprlsmb a shaft, means which act to rotate
the same in one direetion, a locking means
for sald shaft which 1s adapted to prevent ro-
tation thereof, a winding -drum which is
adapted torotate freelyin both directions,con-
nections between said drum and bell whereby
the latter will be lifted when the former is
rotated in one direction, means for automat-
ically causing said locking means to release
sald shaft when said bell 1s lowered to a pre-
determined point, means for automatically
connecting said shaft to said drum so that
the drum will be rotated by the shaft and will
lift said bell, means for automatically discon-
necting said shaft and drum when the bell
has been lifted to a predetermined height, so
that the drum may rotate in the opposite di-
rection and permit said bell to sink, said lock-
ing means being adapted to relock the shaft
when the latter is disconnected from said
drum.

3. In combination with the cup or bell of 4
cas-machine which is adapted to draw in and
discharge gas as it is raised and lowered,

means forraising and lowering said cup, com-

prising a shaft, means which act to rotate the
same, & wheel whichisconnected tosaid shaft,

a single ratchet-tooth thereon, a pawl which #

(0

is pivoted to a fixed support and is adapted
to engage said tooth and hold sald shaft
against rotation, a winding-drum .which is
journaled on said shaft, a pawl which is piv-
oted on said wheel and is adapted to engage
said winding-drum so as tolock said shaft and
drum together when said shatt is rotated, a

cable connectmﬂ‘ said drum and cup, means
for lifting the pawl first named when said
cup 18 at a predetermined point, permitting
said shaft to rotate and lift said cup, and a
ixed finger which is adapted to engage said

seeond—named pawl and lift the same out of -

engagement with said drum when the latter
has nearly made one complete rotation, said
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first-named pawl being liberated so that it

may engage the tooth of said wheel and lock

sald shaft immediately after said winding-

drum is disconnected therefrom..

4, In combination with a cup or bell of a
cas-machine which is adapted to draw in and

discharge gasasitisraisedandlowered,means

for raising andlowering said cup, comprising
a shaft, means which act to rotate the same,
a locking device which is adapted to prevent
rotation of said shaft, a drum which is adapt-
ed to rotate on said shaft, means for auto-
matically connecting said shaft and drum
when the shaft is rotated, connections be-

ween said cup and drum which are adapted
to lift the cup when the drum is rotated,
means for releasing said shaft when said cup

sinks to a certain position, whereby the lat-

ter may be lifted, means for disconnecting
said shaft and drum when they have made
nearly one complete rotation, said locking
device being adapted to lock said shaft when
it has completed its rotation.

5. An apparatusof thecharacter described
comprising a shaft, means which act to rotate
the same in one direction, means for locking
sald shaft against rotation, an inverted cup,
means for causing the .same to draw in and
discharge gas when it is raised and lowered,
connections between said shaft and cup
whereby the cup will be lifted when said shaft

is permitted to rotate, and a brake which 18
adapted to retard the rotation of said shaft
during the first part of its rotation after 1t 18

unlocked.

6. An apparatus of the character described
comprising an inverted cup, means for caus-
ing the same to draw in and discharge gas

when it is raised and lowered, a shaft, means

which act to rotate the same in one direction,
means for locking said shaft against rotation
and for unlocking the same when said eup

reaches a predetermined position, a segmen-.

tal projection which is concentric with said
shaft and connected thereto, and a brake
which is in position to engage said projection
immediately upon the unlocking of said shaft
whereby the speed of rotation of said shaft
may be retarded during the initial part
thereof.

7. A gas- -machine eompusmﬂ' a tank con-
taining a liquid, an .inverted cup which is
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20 taining aliquid, an inverted cup which is'sus- ;
pended therein, lifting means for said cup,

-
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suspended therein, means for lifting said cup | means for controlling said lifting means so

SO as to draw a gas therein at a predeter-
mined rate, means for admitting an addi-
tional flow of gas into said cup as it finishes
1ts upward movement, and means for permit-
ting said cup to sink into said tank immedi-
ately thereafter.

8. A gas-machine comprising a tank con-
taining a suitable liquid, an inverted cup
which is suspended therein, lifting means for
sald cup, means for controlling said lifting
means so that the latter may act to litt said
cup and permit the same to sink into said
tank under predetermined conditions, means
for permitting said cup to draw in a gas at a
predetermined rate as it is lifted, and means
for permitting an additional flow of gas into
sald cup as it finishes its upward movement.

9. A gas-machine comprising a tank con-

that the latter may act to lift said eup and
permit the same to sink into said tank under
predetermined conditions, means for permit-
ting said cup to draw in a gas at a predeter-
mined rate as it 1s lifted, a gas-holder, a pas-
sage connecting said cup and holder having
a check-valve which is arranged to prevent a
return flow from said holder to said cup, a
by-pass about said check-valve having a nor-
mally closed valve therein, and means for
opening sald by-passvalve which are adapted
to be operated by said cup as it finishes its
upward movement.

In testimony whereof I have affixed my
signature in presence of two witnesses.

WILLIAM D. LUCE.

- Witnesses:
Lovruis H. HARRIMAN,
JOHN F. NEAL.
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