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No. '760 296.

Patentod May 1%, 1904

GASOLEN E-"GAS':-MAKING MACHINE.

*

SPECIFIGATIGN mrmmg part of Lettms Patent No. 760,206, dated May 1'7 1904

e—

Applm&tmu filed Pebrumry 7, 1802, Serial No. 93,060. (No model.)

To all whom it m@y CONCETT:

 Be it known that we, (/HARLL% A. ANDERSON
and Erick A. ERICI&SON citizens of the United

~States, residing at (Jhlcaﬂo, in the county of

(/001; and St‘Lte of lllmms have 1nvented cer-

leno-(ms Making M‘Lc*hmes ()f Whlch the f(}l-:

lowing is a &pemhcatwn. o -
Our invention relates.to that c]ass of ma-

chmcs for making gas by saturating air with

g asolene-mpor and one of its primary ob]ects

15

is to produce a gas of uniform density in

which the proportions of alr and vapor are.

constantly maintained.
Another important object ot the mventltm

s to utlllzze whatever expansion may be cre-

20

' duced bv the saturﬂtmn of the air. W1th the

30

35

ated in excess of that produced by the prede-
termined proportions of air and vapor to au-
tomatically admit air for mixture. with the
gas to reduce its densnv to the degree desired.
A hll ther ob]ect Is to mal{e the process en-

gasolene-vapor to provide the powerior op-
erating the machine.
The invention also has other ohjects in mew

which will appear fully in the following do-

tailed descrlptlon reference being had to the
“accompanying drawings, which 1111‘15131 ate one
form of machme In whlch the invention may
be embodled, and referring to which—
Figure 1 is a vertical sectional view of a
complete machine embodying the mventwn

“and connected with a carbureter and gas-
Fig. 2 is a side elevation, p&rtly juy

holder.
section, bhOWlIlU the arrangement of the pis-

 ton and dlsplacer and the mechamsm for oper-

:40

ating them. Fig. 31isan end elevatlon showing
the automa,tlc gear.
of the automatlc gear, ShOWlnﬂ‘ the locking

and releasing mechamsm I‘w‘ D1S a Slmllfl];"

view showmﬂ* the shlttmﬂ* spring and the
trlpplno‘wlevel
the automatic gear, pa,rtly in section. -

In the &CCO‘"II[)&I]VII]G‘ drawings similar let-
ters of reference designate correspondlnﬂ'
partsin all of the hﬂ’ures, and referring there-
to, A designates a receptacle of cylmdr]cal
for m, 1)1‘0t(~31 ably, and partly filled with liquid,

so.and B is a disk which is arranged to operate

‘tionless packing therefor
‘piston is actuated by the movement of the

Kig. 4 1s a sectional Vlewf

Fig. 6 is a top plan view of

'CHARLES A. ANDERSON AND ERICK A. ERICKSON, OF CHICAGO, ILLINOIS.

like a piston in Lhe upper part of the recep-

tacle. A flexible sleeve-shaped diaphragm B’

is fastened at one edge to the lower side of
the disk and at its other edge to the I‘&LBD-*?

tacle, being clamped between the flanges a '
The disk is of less-diameter than

the interior

55

diameter of the Iecept%cle but the diaphragm -

B’ constitutes an air-tight connection between
the disk and sides of the receptacle, so that the
disk may operate freely within the receptacle

like a piston and with very little friction.

60

A displacer- pl‘%t()l’l C, closed at the top and
open at the bottom, 1s %rmn@ed to move freely
up and down in the cvlmder A and below the

power-piston ‘B, the liquid within the cylin-
der providing an air-tight and almost fric-

power - piston and at much greater speed,
owing to mtermedmte mulmplwnu demces. It
ther eh:)m operates. to displace the air in the

the camureter with lﬂltSBlf ‘LbOV@ Lhe WELtGl‘

level,
forces:, the gas .through to the oas- holdu‘

Therefore the dlcspl.:mer piston operates to

tforce the air to the carbureter on its upward

movement and force the gas to the gas-holder
on its downward movement and is actuated
by the DOWGI -plston but at greater speed..

A rod ¢ is connected to the dlsplacer and

passes through an aperture & in the power-
piston B and a packing-gland. ) and is con-
nected at its upper end by alink ¢ to thelever
. The leyer (' is fulecrumed on the pivot-

As the

and when it descends it etp(_,lsa and

This displacer-

chamber between itself and the power-piston .
and force it through the carbureter.

ldlsljlacel'~plston rises it receives the gas from
75

_S_Q: |

pin & at one end.of a forked lever D, which
is pivoted at its other end to a qmtmnm y sup--

port ¢’ on the cylmd er A and isconnected by

rod ¢’ connects the outer end of levu' (' to a

. 9o
links E and E’ to the piston B, Fig. 1. A

radial arm G, Fig. 6, rigidly secured on uhe
shaft F, ]oum.-_Lled in br ackets F' F’, and an-

otker rod g 1s connected at one end to the

PpLVOL- pm & and at 1ts other end to the t1'1p—

lever G', which is carried by a sleeve ¢, ar- -

mnﬂed loosely on the shaftK. A spu‘*al Spring
h1s armnﬂ'ed on the sleeve ¢ and has one end

W fastened to the rigid arm & a,ﬂr] 1135 other

100
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end engaged under a lug w on the sleeve for
a purpose hereinafter described. A wheel /"
is rigidly mounted on the end of the shaft F,
and two pawls A A", Figs. 4, 5, are sup-
ported on the bracket ¥ and arranged to al-
ternately engage the inner face of the wheel

and lock the wheel and shaft, these pawls be-
ing. released from locking engagement by an
extension eon thesleeve ¢. An arm f, carry-
ing a weight 7', 1s also rlo’ldly secured on the
Shait F. |

A valve-chamber J”, Fig. 1, is-connected
with the upper part of the cylinder A, and it
contains the air-inlet valve 2 and outlet-valve

7 and the regulating-valve J. The valves ¢
and ¢ may consist of any suitable form of
check-valve; but the regulating-valve J is con-

trolled by the flexible d1eph1 agm J’, to which
it is connected by means of the stemj This
diaphragm is secured at 1ts outer edge between
the flange K and the cover I, and a com-
pression-spring 4 is interposed between the
diaphragm and the cover, the tension of which
can be regulated by means of the screw-plug
#'. The valve-chamber J” and the carbureter
O are connected by a pipe o, and the carbu-

reter is connected by a pipe O to a pipe L,

which extends up in the receptacle above
the level of the llquld therem and within the
displacer-piston. |

The carbureter may be of any Smteble form

and is shown to comprise a plate ', from
which cotton wicking or other ﬁbrous ma-
terial « is suspended in the gasolene U, the
wicking serving by capillary action to draw
the hiquid gasolene up into the carbureting-

~ space U’ through which the air admitted from

40
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the passage ¢ must pass before escaping to
the outlet-passage O'.
J 1s arranged to admit air for reduemo* ex-

cessive densﬁsy of the gas, and we have Shown_

this valve connected by a short passage o' with
the gas-passage O adjacent to the carbureter.
A pipe P is eonnected with a pipe » within

the gas-holder R, and the other end of this

pipe P connects w1th a valve-chamber L‘r to

which the pipes L and O are also connected.
Puppet-valves £ /"-are arranged in this valve-
chamber L' and provided with springs » #/

to assist in holding them against their seats

and having stems p p', carrying collars m m/'.
These valves are mechanically operated by

the shaft ¥ through the medium of the levers
H H', Fig. 6, rigid onsaid shaft, whichengage
and operate the levers I I’, loosely mounted
on the shaft I and having their outer ends

apertured to receive the valve-stems p and 2,
the lever I being arranged beneath the collar
m on stem p and the lever I‘r being arreno*ed
ebove the collar 2 on stem 7.

7' is a distributing-pipe, and P’ is a valve
in the pipe P, Whieh'is adapted to be operated
by the gas-holder, a rod s’ being connected to
the gas-holder and provided with a collar T,

operating on a rod s between the collars # and |

“machine.

The regulating-valve

‘reduce its density.
livered to the carbureter and the space for re-

760,296

¢'.  The rod s is connected to a lever S, rigid
with the valve P’, and it will be readily un-
derstood that the valve P’ will be automatic-
ally closed by the gas-holder as the latter fills

with gas and epened as the gas-holder empties.
An air- eompressmﬂ pump W of any suit-

able kind is connected by a pipe /', having a
valve », with the air-chamber X.

The operatlon of our machine is as follows:

The carbureter is first supplied with the re-
quired amount of gasolene, and the valve » is
then opened and an 1n1t1al pressure of about

two pounds per square inch, for example, is

produced in the chamber X by means of the
air-pump. The valve » is then closed, and the
pressure within the receptacle will cause the
power-piston to rise and raise the displacer-

70

75

30

piston through its connections therewith, the .

movement of the displacer-piston, however,
being about six times as great as that of the
power-piston by reason of the arrangement of

the levers.
ically at this time, and the differential move-

ment of the plstons will ereate a correspond-

ing difference of pressure in the chamber X

and in the gas-recelving space within the chs-

placer-piston which causes the check-valve 7"

to open and induces a flow of air from the
chamber X through the pipe o and carbu-

reter and the pipe 0O’ to the displacer-piston.
In its passage through the carbureter the air

absorbs the vapor of the. gasolene and In-.

creases 1n volume, which supphes the power
to operate the pumping apparatus and the
As the air increases in volume In
the carbureter by absorbing the gasolene-va-

‘por, the space for receiving the gas from the
‘carbureter must be greater than the space
containing the air which is supplied to the
In our machine the volume of
the air and gas spaces is correctly propor-
- tioned by the operation of the power and dis-

carbureter.

placer pistons. The merea,se in the volume

of gas over the volume of air supplied to the

cerbureter varies according to the quality of

dltlons and 1t has been found that when the

cerbureter contains a fresh supply of high-
orade gasolene a greater volume of vapor. is

"produced and the air will become excessively

The valve /1s held open mechan-

Q0

95
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110
‘gasolene used, its temperature and other con- -

115

saturated therewith and of greaterdensity than

desired. To avoid this result we provide for

admitting a Supply of fresh air direct from the

a1r- chamber to mix with the gas, and thus
As the Volume of air de-

celving the gas from the earbureter are in a

fixed ratio, theretore should the air absorb

more vapor than is contempleted by this ratio

| the pressure of the gas will increase and op-
erate on the dmphrafrm J’ to open the valve J.
This permits 2 supply of air to enter through

the passage ¢', and as this air does not pass

through the carbureter or absorb any vapor

it Wlll decrease the volume of gas and the

120
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‘vapor absorbed by the air is not excessive the

760,296 | 3

pressure and reduce the surcharged gas to its

proper density. Itis appar ent, th'tt when the

valve J will remain seated. In this way we
utilize the pressure of the expansion of the car-
bureting process in excess of the fixed ratio be-
tween the air delivered to and the gas received
from the carbureter to reduce the density of
the gas and maintain the ratio.
placer-—pismn moves upward the trip-lever G’
is raised and the sleeve ¢ turned on the shaft
to produce a tension in the shifting spring /4,

and when the displacer-piston has approadlul
the power-piston so close as to almost touch

it the extension ¢ on the sleeve will engage

and release the pawl A’ from engagement with

the wheel and unlock the shaft F. The pres-
sure of the gas confined by the displacer-pis-
ton will force that piston upward, compress-

ing the air in chamber X and through the

“medium thereot forcing up the power-piston,

40

55
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65

and this movement of the power-piston, aided

by the shifting spring now at tension, will

turn the shaft now unlocked thereby, closing

the 'mlve’-Z_arid__raising the weight_#, thus util-
1Z1ng

movement of the piston.

, engaging the
wheel /", with the weightin slevated position.

The wei O"ht of the pistons and thelr associated

parts causes the pistons to descend, and the

gas collected in the displacer-piston is forced

out through the passage L, the valve /', and

the passages P and » into the gas- holder.

While the displacer-piston is de&cendmg at a
rate of speed about six times as great as the

power-piston 1t will create a- p%rtml vacuum
in chamber X, causing valve 7z to open and
drawing In air trom outside the machine.
When the displacer-piston has about reached
the limit of its downward movement, the ex-
‘tension ¢ on the sleeve will engage and re-
lease the pawl 4" to unlock the shait which
is thereupon turned back by means of the
“weight and closes the valve / through the me-
At the same
time the powor-—plston is pulled down, thereby
compressing the air in chamber X ‘Lnd pro-

dlllHl of the arm H' and lever I'.

ducing an 1nitial pressure therein greater than
the pressure in the carbureter and suflicient
to open the valve 7.

bureter and the displacer and enabling the
gas to repeat the operation in the manner
herembefore described. |

If the consumption of gas is less than the

volume produced, the oas-holderR will rise

until the collar T on the md S engages with

As the dis-

the expansive force of the gas confined
by the displacer-piston to effect the reversal
During this opera-
tion the pistons will move upward at a 11111- '
form speed until the lug # on the wheel #
engages with the projection’ Y on the bracket
F’, at which time the valve /' is open and the
shaft is locked by the pawl A’

~Just before the weight,
reaches 1ts lowest position the valve /7 will be
~opened through the levers H and I, thereby
establishing communication between the car-

the collar # on the rod s and raises the lever

outlet for the gas. When the G‘LS-hOldel‘ de-
scends, the collar T will engage the collar #

‘and shift the lever S to open the valve P’ .
which again enables the gas to escape and the _
. machme to resume operation.

that the machine will always stop working dur-

fore after the valve P’ is opened and the ma-

‘chine is once started it will continue to oper-
as there 1s a suffi-
client quantity of o bflsolene in the carbureter.
KFrom the foregoing description it will be
understood that we utilize the expansion ob-
tained in the carbureting process to furnish:

ate automatically as long

the power for operating the machine and

regulate the mixing of air and vapor, the air

1t 1s apparent

ing that part of the operation in which it de-
livers the gas . to the gas-holder, and there-

S to close the valve P’, and thereby stop the -
operation of the machine by shutting off the

be.mo* delivered to the curbureter and the gas -

IGBGIVG(] therefrom in measured quantities
and 1n hixed ratio to each other.

- Hxcess ex-

pansion due to the air taking up too much va- -

por is made use of by us to automatically in-

density to the predetermined degree, so that
the machine will operate automatically to

keep the gas at a uniform density at all times.
Our invention consists, broadly, in regulat-

95"

ing the mixture in the carbureting process

and utilizing the expansion power derived

from this process to operate the machine and

supply the air and pressure required without

restriction to the particular character of the

machine for accomplishing these results, and

we reserve the right to make any and all

“changes in the construction of the machine
wh_lr::h fall within Lhe spmt and scope of le |
mvention. - | |

When the supply of gasolene is wholly or

about exhausted or when a poor quality of

gasolene is used or when it becomes cooled

100

105

down by excessive evaporation, the machine

will come to rest because of 1nsufhclent ex-

pansion, and in this way our machine i 1S per-

110 .

fectly sate and avoids the pr c:)(hwtmn oi an ex-

plosive mixture. L
Having thus fully described our 11”11.?’"61“113101]

what we cl‘um, and desire to secure by Lotter%
Patent, 1s— |

1. The cgmblmtmn Wlth a carbur eter hav-

ing an air-inlet passage and & gas-outlet pas-

sage and means for mduc,_mg a flow of air
through theinlet-passage tothe carbureter, of

a regulating - valve connected with both the -

115

120

air-inlet and the gas-outlet passages and adapt-

ed to be operated by the expansive pr essure

of the gas produced in the carbureter in ex-
cess of a fixed ratio between the air delivered
to and the gas received from the carbureter

ducmﬂ* the density of the oas.

125 |

‘to admit air to the gas-outlet pasmwo for re-

The combination with a ca,rbmeter, ofan

air 1,11(1 oas pumping {Lppm atus, an air-pas-

'-13'4:':'1 |

il 9o’ '
troduce air to mix with the gas and reduce its =




10

20

25

30

35

40

45

55

sage between said apparatus and the carbu-

reter, a gas-passage between the pumping ap-
paratus and the carbureter, a connection be-
tween said passages, and a regulating-valve
in said connection adapted to be operated by
the expansive pressure of the gas produced in
the carbureter in excess of a Tfixed ratio be-
tween the air delivered to and the gas re-
ceived from the carbureter to admit air for
reducing the density of the gas.

3. The combination with a carbureter, of an
air and gas pumping apparatus comprising a
chamber to receive the gas, an air-passage
connecting the pumping apparatus with the
carbureter, a gas-passage connected to the car-
bureter and discharging into said gas-cham-
ber, a connection between said air and gas
passages, and a valve in said connection adapt-
ed to be operated by the expansive pressure
of the gas produced in the carbureter 1n ex-

cess of a fixed ratio between the air delivered

to and the gas received from the carbureter to
admit air through sald connection to the gas-
passage for reducing the density of the gas.

4. The combination with a carbureter, of an
air and gas pumping apparatus provided with
a chamber to receive the gas, an air-passage
connecting the pumping apparatus with the
carbureter,. a valved gas-passage connected
with the carbureter and discharging into said

chamber, a cut-off passage connecting the air

and gas passages. a valve in said cut-off passage
adapted to be operated by the expansive pres-
sure of the gas produced in the carbureter 1n
excess of a fixed ratio between the air deliv-
ered to .and the gas received from the carbu-
reter to admit air for reducing the density of
the gas, a gas-holder, and a valved passage
leading from the gas-holder to the gas-passage.

5. The combination with a carbureter, of a
pumplng apparatus tor forcing alr tthUU'h
the carbureter, and means for actuating sald
pumping apparatus by expansion due to car-
buretion in the carbureter.

6. The combination with a carbureter of a
cylinder, a pumping apparatus operating 1n
said cylinder and comprising a piston pro-
vided with a chamber to receive the gas from
the carbureter, said piston operating to force
the air between itself and the top of the cyl-
inder to the carbureter and receive the gas in
said chamber from the carbureter on its up-
ward stroke, and to receive the air between
itself and the top of the cylinder and force the
oas in the chamber to a distributing-point on
1ts downward stroke. |

7. The combination with a car bureter of a

760,296

pumping apparatus for supplying air to the

carbureter and comprising a power-piston, a
displacing-piston for receiving gas from the
carbureter and forcing it to a distributing-
point, and means for moving the dlSplacmﬁ'-

piston at greater relative speed than the
power- plston

8. The combination with a ca,rbureter, of a
pumping apparatus for supplying air to the
carbureter and comprising a power-—plston and

a displacing-piston, and means for moving the
pistons in the same directions and at dlﬁerent
speed. -

9. The combination with a carbureter of a
cylinder connected therewith and partly ﬁlled
with liquid, a power-piston operating in the
cylinder, a hollow displacing-piston also op-
erating in the cylinder and connected with the
carbureter and sealed by the liquid in the cyl-
inder, and means for moving said pistons in
the same direction and at dlf.erent speed to
force air from between them into the carbu-
reter and for receiving gas from the carbureter
in the hollow displacing - piston, and means
for reversing the movement of the piston to
expel the gas in the hollow dlqphmno—plston
and take in a fresh supply of air between the

pistons.
10. The combination witha carburetel of an

~apparatus foralternately pumping air and o oas

and comprising a hollow piston adapted to dis-
place air on one side thereof and receive gas
onitsother side while moving in one dlrectlon
and expelling the gas and receiving air on the
other side while moving in the other direction,
and means for automatically reversing the
Opera,tlon of the pumping apparatus.

11. The combination with a carbureter, of a
receptacle, a piston operating therein, a ﬂe};l-
ble air-tight connection between the recepta-
cle and piston, a displacer-piston operating in
the receptacle and containing a chamber to

receive the gas from the carbureter, and con-

nectiOnS between said pistons.
The combination with a carbureter of a

r eceptaelej a piston operating therein, a dis-

placer-piston operating in the recepta,cle and
containing a chamber to receive gas from the
carbureter, a pipe connecting the carbureter
with the receptacle at a point between the pis-
tong, and connections between sald pistons.

CHARLES A. ANDERSON.
ERICK A. ERICKSON. -

Witnesses:
Wwn. O. Berr,
Herex L. Prck.
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