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Lo all whom it ﬁuﬁy CONnLCermn:
Be it known that we, F'RANK E. STANLEY

and FREELAN O. STANLEY, of Newton, county

of Middlesex, and State of Massachusetts,
have invented an Improvement in Gas-Ma-
chines, of which the following description, in
connection with the accompanying drawings,
is a specification, like letters aud numerals on
the drawings representing like parts.

This invention has for its object to improve
the construction of gas-machines wherein
naphtha or some other equivalent hydrocar-
bon liquidisconverted intoa gasforillaminat-
ing and other purposes, such a gas being com-
monly known as ‘‘air-gas.’

The gas-machine fOI‘IZIllIlD‘ the subject- mat-

ter of thls invention is of the type wherein

the delivery of the hydrocarbon liquid to the
carbureter is absolutely dependent upon the
operation of an air-pressure device which de-
livers the air to sald carbureter and both the

hydrocarbon liquid and air are delivered si-
- multaneously and in uniform proportions to

the carbureter.

Ourpresentinvention comprehendsthe em- '
ployment of a carbureter, a delivering device
by which the hydrocarbon liquid is delivered:

in measured quantities to the carbureter, a
hydraulic motor for operating said deliver-
ing device, an air-pressure device also con-
neeted w1th said carbureter for delivering air
thereto, having a gravitating air- receiver,

means for Stormn‘ up a bupply of water for"

operating said hydranlie motor as the air-re-

ceiver rises and for thereafter expelling it as
the air-receiver falls to deliver 1ts supply of |
air to the carbureter, and a pipe connection }

between the water-receiver and hydranlic mo-
tor, by which the wateris conducted to said mo-
tor as it is expelled by thefalling air-receiver.

Thedelivering device herein shown is of the

rotary type and i1s adapted to be rotated by:
a hydraulic motor, and the rotating member
of said delwermcr device has a number of

buckets which entel a supply of hydrocarbon

liquid, fill, and thereafter discharging their

contents into a pipe, by which 1t is conducted

motor is alsoof ar otamy tyvpe, and its rotating
member consists, essentially, of a bucketed
wheel, whichisoperated by a supply of water.

the carbureter. _
for each air-receiver, although they are con-

alr-receiver.

The hydraulie

i

The air-pressture device comprises, essen-
alr-receivers operat-
ing altemately and the water for operating
said hydraulic motor is stored up in a suit-
able receiver as the air-receivers rise to store

tially, two gravitating

up a supply of air and is thereafter expelled .
as the air-receivers fall to deliver the air to

A water-receiver is provided = .
6o =

nected to a common conducting-pipe for con- |

ducting the water to the hydraulic motor.

The water-receivers each consist, essen- =

tially, of a cylinder containing a plston which
is connected with one of the air-receivers,and 65
the water is expelled from the cylinder by the
piston, which is thus operated by the falling
‘These cylinders and pistons are
or may be also used as the means of raising =
the air-receivers, and in such case a pipe will
be connected to each cylinder, through which -
waterisforced toraise the pistons,and thereby

70 .

raise the air-receivers to store upa supplyof
| air at the same time that the supply of Water

is stored up in the eylinders.

Figure 1 shows in elevation a

75
| gas- ma,chme
embodyuwthls invention; Ifig. 2 an enlarged

detail of the hydrauhc motor Flﬂ' J, an-en- |

larged front view of the dehvelmw _devme

| the front wall of the case being_removed to

expose the parts within; Fig. 4, a vertical

'8{-::-.'

section of the delivering devwe shown in Fig.

ply of water, by means of which the parts are
operated to store up a supply of air and also
SUpply of water.

The air is supplied or dehvered by means
go . -
is herein shown; yet, so far as our invention =
isconcerned, any otherform may be employed
having substantially the same. capabilities.

of an air-pressure device, one form of which

| 3; Fig. 5, a detail showmﬂ' a portion of the_‘-. -
delwennﬂ' device; and Fw 6, an enlarged
vertical section of the valve GOHtIOHlIlﬂ'_EL sup--

The air - pressure device which is herein

shown consists of two tanks or hollow cvhn-

ders a, nearly filled with water and open at

the top, and two hollow alir-receiving cylin-
ders ¢/, open at the bottom and made smaller
in dlametex than the cylinders a and suit--
ably suspended or supported above said cyl-
inders ¢ and adapted to rise and fall within
said eylinders a, thus working, substantially,

100
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on the principle of an ordinary gasometer.

It is designed and “intended that said alr-re-

ceivers a’ shall operate alternately to deliver

the air which is stowed up by them and that

their operation shall be automatic in order

that it may be carried on without attention
or action on the part of the user, and also that
the actuating device for thus automatically

operating said air-receivers shall be con-
trolled by the air-receivers which theyoperate.
Toaccomplish this result, the following means
may be employed: Each air-receiver a’ has a:
rod a? fixed to and projecting downwardly

~ from its closed top wall, and said rod a® has

attached to it or mounted upon its lower end

~ a piston which is adapted to work up and

down within acylinder ¢®, which may be held

“in an upright or vertical position by a suit-

20

~able frame or support to which it is attached.
A compound valve is provided,whichisadapt-

~ed to supply water under pressure first to one
~and then to the other cylinder o and also to

provide an exit for the water contained in

‘said eylinders through which the water is
forced when the air-receivers o' fall by grav-
ity. The compound valve herein shown (see

Figs. 1and 6) consists,essentially,of twoeylin-

~‘ders b’ b?% located side by side and connected
 together by short connecting-bars b° 0%, formed

 '30

35

with passages through them. The cylinder 0’
may be termed the ‘‘inlet-cylinder,” and it

hasachamber b’ provided with aninlet-port0° .

for the inlet of the water, the inlet-pipe &7

~ being connected with the cylinder b’ at said
‘inlet-port.
leading from it, one, as 0% leading down

The chamber b° has two passages

and the other, as b¥, leading up, and at the
entrances of both of said passages 0° b° valve-
“seats are formed, either one or the other

40

45

- municates with a chamber 6% at the bottom

of which will always be closed by a valve b,
attached to a rod 6%, extending upward and

out through the upper end of the eylinder b'.
" As shown in Fig. 6, the valve 0! is closed on

the valve-seat at the entrance to the passage
b?, thereby closing said passage 0 and leav-
ing the passage b®open. The passage ° com-

~ of the cylinder &', which is in open commu-
~ nication at one side with a port &, to which

50

55

' and for holding said air-receiver when
~ raised in elevated position. The other cyl-

60

a pipe b is connected which leads directly.
to the lower end of one of the cylinders a°, it.
being herein represented as the lett-hand cyl-
_ In Fig. ¢ the passage 08 and chamber

- 113 are shown as open, and consequently the

inder.

water is free to flow into said eylinder a® for
the purpose of raising one of the air-receivers

inder b* has two chambers, one of which, as

b1, is located near the top of the cylinder
and the other of which, as 0%, is located near
‘the bottom of the cylinder, and said cham-

bers b b8 are separated hy a partition-wall
having a vertical passage 0" through it con-
necting said chambers, and an outlet-port 6
leads from the eylinder {°at a point substan-
tially midway the length of said partition-

|

51 HRR

| wall, which is in open cominitinication with

the vertical passage 6. Two valves b*! b*
are contained in said vertical eylinder 07 both

of which are attached to an upright rod &%,
which extends through the vertical passage
b and out through the upper end of the cyl-

inder 02, and one of said valves, as 0%, is con-
tained in the chamber b7, and the other valve

b* is contained in the chamber 6%, and the

opposite sides or faces of said partition-wall
at the opposite ends of the vertical passage
b1? are formed with valve-seats for said valves
, As shown in Fig. 6, the valve 0! is
elevated from its seat and the valve 0% is
closed upon its seat, and as a result the out-
let-port b*°is in open communication through

‘the passage b with the chamber b'%, although
‘if the position of said valves 0* b= should be

reversed said outlet-port 6*° would be In open
communication through the passage 6" with
the chamber 5. The chamber b5 is con-
nected with the chamber 6 at the bottom of
the eylinder b’ by a horizontal passage 0%,
formed through the connecting-bar 0% and the
chamber 57 is connected with the vertical
passage b®? at the top of the eylinder b’ by a
horizontal passage b¥,formed through the con-
necting-barb®. The eylinder b* has a port b*°

‘at the top which is in open communication

with the e¢hamber b, to which a pipe b is

connected, which leads to the lower end of-

the right-hand cylinder a®. Whenthe valves
are in the position shown in Fig. 6, the water
will enter the port 6% flow through the passage
b8, chamber b3, and passage b, along the pipe
b3 tothe left-hand eylinder a°, and at the same

70

75
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95
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time the water contained in the right-hand

cylinder a3 is free to escape from said eylin-
der through the port 6%, chamber Y, vertical
passage b, and outlet-port 6. Thus it will
be seen that the left-hand air-receiver a’ will
be raised and held in elevated position and
the right-hand air-receiver «' will be per-
mitted to fall by gravity. The reversing de-
vice for said cowmrpound valve consists of a
reversing-lever ¢, loosely mounted on a pivot

l.c' and attached at the opposite ends by chains

|

¢? or otherwise directly to the air-receivers o/,
and said reversing-lever is turned on its pivot
¢', by said air-receivers as they descend. A

plate ¢® is also loosely mounted on said pivot

¢’, which has loosely connected with it at one
side of its pivot ¢’ a link or stem ¢*, whieh 1s
attached toa cross-bar ¢®, to the opposite ends
of which the valve-rods 0™ and 0® are con-
nected. As the plate ¢’isrocked on its pivot
¢ in one direction the cross-bar ¢® will be
raised, and as said plate ¢® is rocked in the
opposite direction said cross-bar will be low-
ered. The weighted arm ¢° is employed to
rock said plate ¢® on its pivot in both direc-
tions, said arm being likewise loosely mount-
ed on the said pivot ¢’ and when dropped to

one side of said pivot will strike upon a stud

¢?, projecting laterally from one end of the
plate ¢®, and will consequently depress this

| end of said plate and raise the opposite end

105
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of said plate, and thereby lift the cross-bar ¢%, |.tion of the other Opelatlnﬂ-level

and when said weighted arm cfis moved and
is dropped at the 0pposite side of its pivot ¢
it will strike upon a stud c¢*, projecting later-
ally from the opposite end of said plate ¢®and
willdepress said end of the plate, and thereby
lower the cross-bar ¢®>. The weighted arm c°
is moved so as to dropatoneor the otherside
of its pivot ¢’ by means of the reversing-lever
c, and to enable such result to be accom-
plished the reversing-lever has projecting lat-
erally from it two studs ¢’ ¢1°, which are lo-
cated at the opposite sides of the pivot ¢’ on
which said lever works, and said studs are
adapted to engage one or the other side of
sald weighted arm, as the case may be, to
raise said arm into wvertical position just
enough farther to permit it to fall by gravity.
As shown in Fig. 6, as the reversing-lever ¢
is operated by the right-hand air-receiver
a' descending the stud ¢’ will engage the
weighted arm c® and will raise said arm to a
vertical position and just enough farther to
permit it to drop. In falling it will strike
upon the stud c?, and thereby change the po-
sition of the pivoted plate¢’. Whenever the
weighted arm is thus operated, the position of
the valvesinthe cylinders b’ 0°* will be changed
and the water entering the port 6° will pass
through the passages 0° b, chamber 6%, and

port 6%, and thence will flow along the pipe

leading to theright-hand eylinder ¢°, and the
water from the left-hand cylinder a® will be
allowed to escape through the port b, pas-
sages 0 b*, chamber 0, passage 0'’, and
outlet-port 0.

A simple controlling-valve is provided for
controlling the passage of water along thein-
let-pipe 07 to the compound valve, which is
herein shown as a chambered cylinder d, hav-
ing an inlet-pipe d’' and having an outlet to
which the lower end of the said inlet-pipe 07 is
connected, and a valve also contained in said

cylinderis adapted toopen and closeaport be-

tween said inlet and outlet pipes, said valve
being attached to a rod or stem d?, passing out
through the upper end of the cylinder d, and
two operating-levers d* d° are connected to
said valve rod or stem d?°, either one of which
is adapted to raise the valve and allow free
One of said operating-
levers, as d*, is pivoted at d® to a suiltable
support located a short distance from the
valve-stem ?, and the inner end of the lever
i8 connected tosaid valve-stem and the outer
end of said lever is made long enough fto
overlie the top of the left-hand air-receiver
a' to be engaged by said air-receiver as it
rises and arrives at its most elevated position.
The other operating-lever d° extends in the
opposite way and in a similar manner and
overlies and 1s adapted to be engaged by the
left-hand air-receiver a¢’. When either one
of said operating-levers is raised by one of
the air-receivers arriving at its most elevated
position, the simple VELIVG will be closed and
will remain closed, notwithstanding the posi-

As shown
in Fig. 1, the left-hand air-receiver 1s in 1ts
most elemted position and the operating-le-
ver d* is elevated and the valve closed and
the right-hand air-receiveris falling by grav-
ity. When said richt-hand air-receiver has
descended a sufﬁment distance to rock the
reversing-lever ¢ and operate the weighted
arm ¢ to in turn reverse the compound Ya,lve,
a waterway will be at once opened for the
escape of the water contained in the left-hand
cylinder a®, and the left-hand air-receiver will
at once begin to fall by gravity, and then the
operating-lever ¢* will be operated to open
the simple valve and allow the water to flow
through the inlet-pipe of the compound valve
to raise the right-hand air-receiver, and as
soon as said right-hand air-receiver has been
raised to its most elevated position the oper-
ating-lever d® will be operated toshut oif the
water-supply. Thus it will be seen that the
air-receivers o' ' operate alternately to store
up and deliver their respective supplies of
air, and the result of such alternate opera-

7G

75

30

93

tion is the delivery of a constant supply of

air, and it will be particularly observed that
one of the air-receivers always begins to fall
by gravity before the other begms to rise.
The air-is delivered from the right-hand
air-receiver through a pipe 2, T-Goupliug 3
pipe 4, T-coupling 5, and pipe 6, and the air
will be drawn into said air-receiver through
pipe 7, connected with the T-coupling 3, suit-
able check-valves § and 9 being provided,
the check-valve 8 preventing the air from
passing out of the inlet-pipe by back pres-
sure and the check-valve 9 preventing the
air-supply being taken from the other air-
receiver. The airis delivered from the left-
hand air-receiver a' in a similar manner
through a pipe 12, T-coupling 13, pipe 14, T-
coupling 5, and pipe 6, and the air 1s drawn
into said air-receiver through the pipe 19,
and suitable check-valves 16 and 17 will be
provided in said T-coupling 13 or elsewhere,
the check-valve 17 preventing the alr pass-
ing through the inlet-pipe 15 by back pres-
sure and the check-valve 16 preventing tak-

ing the air-supply from the other air-receiver.

The delivering device by means of which
the hydrocarbon liquid will be delivered to
the carbureter is shown in Figs. 1, 3, 4, and
5, and a detall description of said dellvel ing
device is herein civen for the purpose of en-
abling any person skilled in the art to fully

comprehend this invention; yet it will be un-
derstood that the specific construction of said

delivering device forms no part of the 1nven-
tion forming the subject-matter of this apph-—

cation.

The delivering device as herein shown con-
sists of a circular shell or case n, set upright
and having an inlet n' at one side a suitable

95

JOO

105

ITO

115

25

130

distance above the bottom, whereby a supply
of hydrocarbon liquid may be admitted which
will be sufficient to maintain the liquid In
| said receptacle at a predetermined elevation,
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as best shown in Fig. 3, wherein the normal | at a predetermined elevation in the circular

elevation of the hydrocarbon liquid is indi-
cated by the dotted line 50. ‘I'he normal ele-

vation of the hydrocarbon liquid is below the |

center of the circular receptacle n. Conse-
quently said liquid but partially fiils the re-
ceptacle. A number of buckets n? six being
herein shown, are contained in said recepta-

cle n, being supported at the extremities of -

hollow arms 72, which project radially from a
central drum n*, which is secured to a shaft
n', connected with a shaft v* of a motor to
be described, and as said shaft n' revolves
the buckets n® will be caused to move in the
path of a circle within the circular recepta-
cle. The central drum »n!* is divided into a
number of compartments or chambers n°, cor-
responding to the number of buckets, and
the hollow or tubular arm #° to which said
buckets are attached, opens into the several
chambers, respectively, there being one hol-
low arm n® opening into each chamber. T'he
several chambers n°are open at one end only,
and said openings are atoneend of the drum
nt, and said drum has formed on it at the
open end of the several chambers n° a flange
15, Theflanged end of thedrum projects over
the open top of a delivery-compartment #°
which is provided at one side of the circular
receptacle, being secured to the inside of the
front wall thereof, and said delivery-compart-
ment n® has an outlet-pipe n’ at or near its
lower end. As the buckets are moved in a
circular path in the receptacle n they will suc-
cessively enter the liquid contained in said
receptacle and will fill and will thereafter dis-
charge their contents through the hollow arms
bearing them into the chambers »’, which are
inopen communication with said hollow arms,
and the liguid which enters said chambers n°
will flow out at the open ends thereot over the

- flanged end of the drum and into the delivery-

45

50

6o

and delivered to the pipe n’.

compartment 7% and thence through the out-
let-pipe n’. By means of this delivering de-
vice it will be seen that small quantities ot
hydrocarbon liquid are successively taken up
The pipe n? is
connected with a pipe n*¢, which is in open

communication with the carbureter C at the

upper end thereof, so that the aforesaid small
quantities of hydrocarbon liguid will be sue-
cessively or intermittingly delivered to the
carbureter. The delivering-compartment n®
and pipe 7’ leading from it to the carbureter
C serve as and constitute a gravity delivery
pipe or passage along which the hydrocarbon
liquid flows by gravity to the carbureter. It
will be seen that the hydrocarbonliguid flow-
ing along this gravity delivery pipe or passage
is under no pressure whatever, and conse-

quently will not be forced into the carbu-

reter. Theseveral buckets n® will be closed at

their upper ends, except a small perforation
- n¥ being provided for the entrance of the
hydrocarbon liquid; yetsaid buckets may be
made with their upper ends entirely open.
The hydrocarbon liguid will be maintained |

[

receptacle 7 by means of a small supply-tank
m, which is connected by a pipe m' with the
pipe ' leading to said circular receptacle and
which is also connected by a pipe m* with any
suitable supply-tank, (not shown,) but which
may contain a large supply of hydrocarbon
liquid,and thesupply of hydrocarbonliquidis
maintained at a certain elevation in the sup-
ply-tank m by an ordinary ball-cock m?®, which
controls the passage of the hydrocarbonliquid
through the inlet-pipe m-.

The delivering device being of a rotary
character, the hydraulic motor which will be
provided for operating it may likewise be of
a rotary character—that is to say, it may be
caused to rotate by the admission of water—
and, as herein shown, said hydraulic motor
consists of a circular shell or case u, (see Figs.
1 and 2,) having an inlet at or near the top,
as at w0, and having an outlet at or near the
bottom, as atw?, and within said circular shell
or case a bucketed wheel %® is placed, which
is secured to a shaft «*, having its bearingsin
the side walls of the shell, and said wheel 2¢*
has formed or provided on its periphery a
number of receptacles or buckets w°, which
successively occupy a position beneath the
inlet w'.
1’ enters the buckets 1°, and thereby causes
the wheel to revolve. Inlieuof thisparticu-
lar form or construction of bucketed wheel
wPany othersuitable form or construction may
be provided which will be operated by the
water entering the shell or case. The water
escapes from the shell or case through the
pipe «2. The shaft «* of the bucketed wheel
will be connected with the shaft n'° of the ro-
tating delivering device, so thatsaid deliver-
ing device will be rotated in unison with the
bucketed wheel 2, although it is obvious that
gearing of any kind may be employed, if de-
sired. The waterforoperatingsaid bucketed
wheel ©3 will be taken from the eylinders ¢”
of the air-pressure device, wherein 1t 1s stored
up when the pistons in said cylinders are
moved by the water forced therein under pres-
sure, and to conduct the water from said cyl-
inders a® to the hydraulic motor the pipe u*,

leading from the compound valve, will be con-

nected to the case of said motor. As the pis-

ton of either cylinder a® descends with the

falling air-receiver a’ the water will be caused
to flow through said pipe ©* to the motor to
thereby operate said motor simultaneously
with the delivery of air to the carbureter.
The parts are relatively proportioned, so that
the quantity of water will be sufficient to op-
erate the motor and in turn operate the de-
livering device to deliver measured quanti-
ties of hydrocarbon liquid to the carbureter
proportionate to the quantity of air which 1s
delivered to said carbureter by the falling
air-receiver a'. For simplicity of construc-
tion only the cylinders «® and pistons con-

| tained thereon and connected with the air-

receivers o’ are employed both as a means of

The water flowing through the pipe.
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raising said air-receivers to store up a supply
of air and also as a supply-reservolr of the
water which i1s stored up for operating the
hydraulic motor and which is expelled ‘to the
falling air-receivers to operate said motor.

We claim—

1. In a gas-machine, the combination of a
carbureter, a delivering device for delivering
hydrocarbon liquid thereto, a hydraulic mo-
tor for operating said delivering device, an
air-pressure device also connected with said
carbureter having a gravitating air-recelver,
means for storing up a supply of water as the
air-receiver rises and for thereafter expelling
it as the air-receiver falls to deliver 1ts air to
the carbureter, and a pipe connection Dbe-
tween the water-receiver and hydraulic mo-
tor by which the water is conducted to said
motor as 1t 1s expelled by the falling air-re-
ceiver, substantially as described.

2. In a gas-machine wherein air and hydro-
carbon liquid are simultaneously delivered in
proportionate quantities to a carbureter, the
combination of a carbureter, a supply-tank
for the hydrocarbon liquid, a delivering de-
vice for delivering said liquid in small meas-
ured quantities to the carbureter, a hydraulic
motor for operating said delivering device, an
air-pressure device also connected with said
carbureter having a gravitating air-receiver,
a water-receiving cylinder containing a pis-
ton which is connected with and operated by
said air-receiver to expel the contents of said
cylinder as said air-receiverfalls and delivers
the air to the carbureter, and a pipe connec-
tion between said eylinder and hydraulic mo-
torto connect thereto the water thus expelled,
substantially as described.

3. In a gas-machine wherein air and hydro-
carbon liguid are simultaneously delivered in
proportionate quantities to a carbureter, the
combination of a carbureter, a supply-tank
for the hydrocarbon liquid, a delivering de-
vice for delivering said liquid in small meas-
ured quantities to the carbureter, a hydraulic
motor for operating said delivering device, an
air-pressure. device also connected with said
carbureter having a gravitating air-receiver,
a cylinder containing a piston which is con-
nected with said air-receiver, means for fore-
ing water into said cylinder to move the pis-
ton and raise the air-receiver, and simultane-

ously store up supplies of air and water, and |

Gt

[ a pipe connection between said cylinder and

hydraulic motor whereby the water contained
in said cylinder is delivered to said hydraulie
motor as it is expelled by the falling air-re-
ceiver and simultaneously with the delivery
of the air to the carbureter, substantially as
described. |

4. In a gas-machine wherein air and hydro-
carbon liquid are simultaneously delivered in
proportionate quantities to a carbureter, the
combination of a carbureter, a supply-tank
for the hydrocarbon liquid, a delivering de-
vice for delivering said liquid in small meas-
ured quantities to the carbureter, a hydraulic
motor having a rotating bucketed wheel for
operating saia delivering device, an alir-pres-
sure device also connected with said carbu-

‘reter having a gravitating air-receiver, a wa-

ter - receiving cylinder containing a piston
which is connected with and operated by said
air-receiver to expel the contents of said cyl-
inder as said air-receiver falls and delivers
the air to the carbureter, and a pipe connec-
tion between said cylinder and hydraulic mo-
tor to conductthereto the water thusexpelled,
substantially as described.

5. In a gas-machine wherein air and hydro-
carbon liguid are simultaneously delivered in
proportionate quantities to a carbureter, the
combination of a carbureter, a supply-tank
for the hydrocarbon liquid, a rotating deliv-
ering device for delivering said liquid in small
measured quantities to the carbureter, a hy-
draulic motor having a rotating bucketed
wheel for rotating said delivering device, an
air-pressure device also connected with said
carbureter having a gravitating air-receiver,
a water-receiving cylinder containing a pis-
ton which is connected with and operated by
sald air-receiver to expel the contents of said
cylinder as said air-receiver falls and delivers
the air to the carbureter, and a pipe connec-
tion between said cylinder and hydraulic mo-
torto conduet theretothe water thus expelled,
substantially as described. -

In testimony whereof we have signed our
names to this specification in the presence of

two subscribing witnesses.
FRANK E. STANLEY.

FREELAN O. STANLEY.
Witnesses: \
EymmA H. WALKER,
MARGARET I.. HART.
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