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| -To all whom it ma Y concern :

“ing gas for illuminating purposes, which com-
~ prises an air-pump, a motor-cylinder, and pis-
. IC

g

‘Be'it known that I, HERBERT OOTTREL'L
of the city of Newark, in the county of Dssex:

and State of New Jersey, haveinvented anew
and useful Improvement in Gas. Appamtus, of

which the following is a specification.
My invention relates to apparatus for mak-

ton connected with the air-pump fOr oper&b
ing it. |

In appamtus of thls Llass it is common to
-vaporize hydrocarbon liquid and to employ the

expansive force of the vapor actmg upon the

motor-piston for operating' the air-pump, and |
~ after the vapor has performed its work. it es-
capesinto the air pump orchamber with which
the pump communicates, and in which the hy-

~ drocarbon vapor mmgles Wlth the air to. formj

20

a desirableillaminating-gas.

- One feature of my prebentmventmn relates
to the construction of the air-pump; and it

~consists in the combination of an air- -pump cyl-
- inder provided with an annular extension, an

_.._25

inverted cap-shaped plunger provided w1th a
valve for the passage of air aboveit,and work-

ing in said cylinder and extenmon, a seal of |-
quicksilver or other fluid in said extension
for sealing the plunger, a pipe for admlttmn"

air to the cylinder below the plunger, an open-
ing for admitting hydrocarbon vapor above

the plunger, and a service-pipe for conduct-

35

3111*:*' the-gas from said pump.
My invention also consists in the com bina-
.'tmn with the above, of.a weight connected |
o __Wlth the pmngerfar makingthe upward stroke |

- or operating the plunger in one direction, and
- a 'motor-cylinder and piston adapted to be op-

o  40..

‘erated by hydrocarbon vapor for ﬂperatmg the
above-described pump-plungerin itsdown Ward __
- stroke or-in the other direction. |

~The inv entlon &lso COI]Slbtb in a novel means

cylinder in a more uniform ma,nner than here
tofore, so that the motor-cylinder will receive

-exactly the same quantity at each stroke of its

- piston and the alr-pump plunger, as hereln&f
. ter fully described. |

The mVentwn also consmts in detalls of con

structlon and com bmatmns of D Al t.:. herem after
described.

Inthe accompanying drawmg~ Figurel rep
resents a sectional elevatlon of an apparatus

Similar letters of reference designate corre-

:spondmg parts in both figures.

A designates the cylinder of an air-pump,
and A’ designates an annular extension at the

1 lower end thereof. The cylinder A is closed
‘at the apper end by a head, A% and the annau-

lar extension 18 formed by a second cylinder,
B, of smaller diameter than the c¢ylinder A,
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~embodying my in"vention, and Fig. 2 represents -

{ a side view of the motor-piston and its rod. g

1nscrted into the latter and counected there- -

with at its lower end.
cylinder B is closed by a head, B'.
.- designates a plunger, which is of inverted-

cup shape, and its cylindric portion extends
| into the annular extension A’ and is immersed
in quicksilver @ or other fluid, which forms a
seal and preveunts air {rom passing the plunger.
"t The plunger C is fixed to a downwardly-ex-

tending rod, ¢/, which works through a stuff-

[ing-box, b, in the head B of the inner eylin-

der, B.

D designatesan mlet orsuction pipe, throu ohy
which air enters the cylinder A below and
‘within the plunger, and in the top of the plun-

ger 1s an upwardly-opening valve, ¢, through
which air passes above the plun ger The mlve
¢ consists of a flexible disk or flap, secured in
place at the center by a nut on the rod C/, so
that it can rise from its seat at the periphery.

‘At the lower end of theinlet.or suction pipe
D is-a suction-valve, d, and as the plunger C
rises air is drawn in uuder it-through the pipe
D, while as the plunger falls or is forced down
the air escapes through the valve ¢ into the

portion of the cylinder A above the plan oer, - -
QO

E designates a motor-cylinder erected on

the ]:uaad_-A2 of the cylinder A; and F desig-
‘nates a piston fitting therein, and connected
“with the plunger C by a piston-rod, I/, com-
posed of two. bars or rods, as best shown in

At the lower end of the cylinder Eis g5 -

Fig. 2.
a stationary cross-bar or abutment, &, which

The upper end of the
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extends between the two bars or rods of the
.IﬁSfOIl-I‘od_F_’, and in the piston ¥ is an up- =
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wardly-opening valve, e, which is opened as

the piston reaches the lower end of its stroke
by strikingagainstthecross-bar orabutment G.
H designates a chamber or stove,which sur-

rounds and incloses the motor-cylinder E; and

I designates a Bunsen burner, which IS en-

ployed for heating the stove or chamber. The

stove or chamber H is provided with openings
or perforations at the bottom for the ingress
of air,which will be heated by the burner, and
the motor-cylinder will be surrounded by heat-
ed air, which will vaporize mly h.ydrocarbon

. llqmd therein.
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J desigpates a pipe, thrmwh which the hy-

“drocarbon is introduced into the motor- cylin-
der.
provides for entirely shutting off the supply

In said pipe is a stop-valve, £, which

when desired, and a check-valve, g, which pre-

~vents the expansive force of the vapor in the

motor-cylinder from forcing back the hydro-
carbon liquid in the pipe.. As here shown, the

pipe J enters the stove or chamber H, near the

bottom, and thence passes upward between
the motor-cylinder and the stove or chamber
to the top of the cylinder,whereit enters.
the passage of the hydrocarboun liguid through

-the portion of the pipe J in the stoveor cham-

ber H it is vaporized or so highly heated that

when 1t enters the cylinder it will be at once |

vaporized. The expansive force of the vapor
in the motor-cylinder E forces the piston I

. and the air-piston downward, and as the pis-

35

ton reaches the lower terminus of its move-
ment the valve estrikes the cross-bar or abut-

rent G and is opened, allowing the vapor to
escape into the cylinder A above the plunger,
where it becomes mingled: with the air. The

- open end of the cylinder I and the apertare

.40
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ger C works loosely ;

in the top of the c¢ylinder A, over which it is
placed, constitute an O[)tjllillg- through which

‘the hydrocarbon vapor may enter the cylinder

A of the air-pump. The gas passes from the
air-pump through a service-pipe, K, which is
provided with a check-valve, A, and the gas
for supplying the burner I may be taken by a

pipe from the service- mpe K.

L designates a series of lazy-tong levers,

which are mounted upon a fixed center, ¢, and

at the upper end of these lazy-tong levers is a
collar, 4, through which the rod O of the plun-
and k designates a spring

~arranged on the sald rod between the loose

~ collar jy and a collar, [, fast on the rod C.
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As
the plunger C is forced downward, more or less
motion 1s transmitted to the lazy tong levers
L through the spring k, and as the lazy-tong
levers are contracted that portion above the

fixed center ¢ is depressed, while the portion

below said center is I‘dlbﬁd The downstroke

of the air-pump 18 always made quickly, but

- 'the upstroke is slow, in proportion as gas is
. drawn from the service-pipe K, and is effected

by a lever, M, pivoted or fulcramed at m, and
having a weight, M’, secared npon it, The
action of the Wf‘lght causes a pressure of the

t

|
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be varied by shifting the weight and securing
it 1In any desired position on the lever M.

N designates the supply-pipe of the hydro-
carbon liquid, which may lead from a tank or
other source of supply; and O designates a
diaphragm-pump, wl:ich Is operated by a lever,
O/, which is fulcrumed at n and is connected
with the lower end of the lazy-tong levers
L. The pump O is provided with a suction-

valve, o, and ‘a discharge-valve, o/, and the -

liquid discharged by the pump at each down-

ward movement of the plunger O is discharged

70
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into an’ air vessel or accumulator, P, from

which the pipe J extends. -
() designates a valve- box, arranged in the

pipe J and containing a valve, p, which is

operated by a toe on the rock-shaft g, which is
oscillated by an arm, 7, which is connected

with a beam or tilting- lever, R, by a link, s, so

that as said beam or ]ever is mbmted or rocked
the valve p will be opened and closed.

taining or loaded with mercury or analogous

bubbtanw which is fuleramed at ¢, and which

forms a deumhle device for qmaklv opening

and closing the valve p at the desired times.
When the ILVEI‘ R is in the position shown in
full lines the valve p is closed ;

but as the
plunger C rises the ldzy-tmlg ](‘?E‘lb expand

RO

The
beam orlever K consists of a closed tabe, con-

29
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and a pin or stud, %, therein acts upon the le-

ver to t:1t it. Ab soon as thelever passes the
horizontal position the mercury runs to the
right-hand side of the center and completeb
the movement of the lever, bringing it into the
position shown in dotted lines and opening
the valve p. As the planger C moves down,
a pin, v, in the fixed collar [, acts upon the le-
ver R and (ll‘p[{‘%h(’,b 1ts h-'ﬂ:-hcwd end, and af-
ter the lever is moved beyond a hormoutal
position the mercury changes its position and
shifts the lever B so as to close the valve p.
The closing of the valve p during the down-
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stroke of the plunger cats off the supply of |

bydroearbon liquid to the motor-¢ylinder, and
consequently the gvneration of powerisstopped

until the plunger rises far énough, as the gas

is consumed, to trip the lever R n the reverse
direction and open the valve, |

The pump O keeps a supply of liguid in the
alr chamber or accumulator P under the press-

tIo
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ure ot air compressed therein by the entrance

of the liquid, and as soon as the valve p opens
the air turues liquid out of the air chamber or
accumulator P,
the air-pressure in the accumulator P reacts

upon the pamp O and forms a resistance to its

operation, and therefore it will be understood
that as the plunger descends the lazy-tongs
and pump O will not, be operated -until the

to the resistance offered to the pump O by the
air-pressure in theaccumulator.
be seen that the pump will make a shorter
stroke and a less quantity of liquid will be

It will also be observed that

120

125
spring k is compressed so thatits forceisequal -

Henee it will -
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dlSL].lde,‘ﬁd into the -accumulator, and at all -
gds in the cylinder A, and this pressure mdy | times the movewent of the lazy tongs dnd |



~ pump 'Wfi'lll be 'p.r"ol)tir.t'i.oh«&té tc;' the'.'a'mo'u'tit of
hqmd and the resultant tensmu of the alr in
~the ac(,umuldmr P. .

‘The spring & constlfutes 2 menns through

whlch the plangerC operates on the pump and
regulates automatically the quantity of tiquid |

- forced into the accumulator, and this in turn

o regulateqthe quantity forced through the valve
1} and pipe J 1nto the motor-eylinder E. |
To start the apparatus the welghted lever
o M is operated by hand to produce an air-press-
- “ure in the cylinder A, the stop-valve in the
- _pipe J is then opened and the burner I light- |
- . ed, the plunger C and piston F being down at.

the time and the valve e opened. . |
I am aware that it is old in a gas apparatus

D to arrange an air-pump cylinder over a motor-
- cylinder and to connect their pistoiis..

- motor being operated by hydrocarbon vapor,
and 1 donotelaim broadly such a coustruction
~ asincloded in myinvention.

- paratus there has been no direct communica-

: :'ff_: _tion for the passafre of exhaust hydrocdrbmy
-+ _vapor to the air-pump, but the exhaust-v:por,
together with air from the air-pump, has been |

~.- .. discharged into a common mmn W huuu I;Lw\ ?.-

o were mixed together.

<o . What I elaim as my 1rwent1m‘3 and desu'e.
BT ;_[to secure by Letters Patent, is— |
30
ERE .?;_blmtlon of an air-pamp cylinder provided with |
~an annular extension, an inverted- -cup-shaped
~ plunger provided wnth a valve for the passage
of air. thromrh 1ts - top and wm kmg in said
:.cylmder and extension, and a seal of quick-

~ silver or other Hlnid in qfud extension for seal-

~-ing the plunger, a pipe for admlttmg air to the

1. In ahy drocarbon-gas apparatus, the com-

- eylinder below the plunger, an opening for ad-
. mitting h5 drocarbon vapor above the plunger,

and a service-pipe for conducting gas from bﬂld

o t-pump, substautially as specified.

2, Inah _}dI’OLdlbO[l -gas apparatus, the com-

o blll.:ltl()l] of an.air-pump eylinder provided with

- an apuular extension for quicksilver or other -

:45

llqmcl an inverted-cup-shaped plunger work-

mg in said ecylinder and extension and pro- |
tded Wltha‘i alvefor the pabsmreaf air thwugh L

i

In such old ap

1ts tOp a welght and connectmns bgtween said

‘welght and plunﬂer for operating the latterin
.one direction, a motor-c¢ ylinder and. piston for
operating said. plunger in the reverse direc-
‘tion, and a valve fur dtlﬁ]ltflnﬂ" the hwlrm AT

3. 'I‘he Lornbmatlon with the alr-pump cﬂ

o .
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inder A and the motor cvlinder E, erected =

thereon and open at the lower end, of the air-

nected together, the valve e in the said piston,
and the abutment G- for openmg sald mlve,
_substantlally as specified, |

pump plunger C and the motor- plston F, con-

4. Inahydrocarbon-gas appm a,tus, the com. .

.bmatmn with an alr - pLIILIli ald a motor for ':

memn the air-pump, of an air chamber or -

‘accumulator, & pipe leading therefrom to the
motor for supplying liquid hydrocarbon tosaid -
motor, a liquid-pump for maintaining a sup--

ply of liquid in the accnmulator, and devlueb .
for operating the Ilqmd pump from the air
pump or motor, comprising a spring through
which the power is transwitted to said llquld

‘putap, subbbantlal yas and for the purpose
specified. *

-5, Ip dhydrocarbon -gas apnaratus the com-
lnnatmn with an air pump and a motor for

“operating the same, of an accumulator, a pipe
through which liquid is supplied to sald motor. .
from said accumulator, a valve gontrolling

L

motor, and- connections between said motor

| and mlve ‘throngh which said valve is opened
‘and closed positively by said motor, subbtan-' —
tially as specified, |
6. The combination of the air- pumpAD the_
: ;motor Il F, the accamulator P, the pump O,
the 011-81:1pply pipe J, the valve p, the lever R
and devices connecting it with said valve,and :
| the lazy-tong levers L, Cand wlmectmg md L

~substantially as «-peuhed

HERBERT (/0 PTRE]LL

Wltneqses .
- CHANDLER HALL
N T J KLANE

s '

~communication between said accumualator and
8o.
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