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ployed in connection with. gasoline-gas ma-

15

20

- degree of impregnation depending on the
- gravity of the fluid, its temperature, and the
‘temperature of the air introduced. By the ac-

25

~mospheric air is carried to the
- - the illuminating-gas generated and furnished

30
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~ lighted.

45

- the ‘highest “gravity—say 90°. . For reasons
~ Which hereinafter will beseen to be pertinent,
let the burnérs employed in this supposed ex- |

50

line, (a high grade of naphtha,which rapidly
- evaporates in the open air,) while the meter-

‘with, to force a current of air into contact with

- throughout the United States. Both the manu-

chine will be found useful in connection with
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Yo all whomy it may concern: '.
Be it known that we, OAKES TIRRILL, of
the city, county, add State of New York, and
JAMES P. WILSON, of the city of N ewark,
State of New Jersey, have Invented a new and
useful Improvementin Carburetin og-Machines,
commonly known as “‘gasoline-gasm achines,’’
of which the following is an explanation and
description. - o o
This invention relates to and is to be em-

chines, particularly with those which consist,
essentially, of two parts, a generator and a me-
ter-wheel pump. The generator of such a ma-
chine,when in operation, is charged with gaso- -

wheel pump is employed,in connection there-

the gasoline inthe generator. This airis thus
Impregnated with the vapor of gasoline, the

tion of the machine and its connecting-pipes
this mixture of the vapor of gasoline-and at-

burners, and is

by the machine. " Such machines, of various
forms and arrangements, are in general use

facturers and the users of such machines are
tully cognizant of a serious objection to their
employment, and this objection hasin a multi-
tude of instances prevented theirintrodu ction,,
especially where large institutions were to be
In order to understand- what this
objection is and how it lessens the value of
those in use, and why it often prevents their:
adoption, the following explanatory illustra-
tions of the practical working of siuch a ma-

the description of the present invention. Sup-
pose, then, a gas-machine of the character
named to be set and ready for operation, the

generator having been filled with gasoline of |

periment be twelve-feet bat-wing burners—

~once exhibit a

well as destyuetive of comfort.

show how certain would have been the failure

~of the two-foot burner to continue its ﬁr’s‘tjg-s'

that is,-*bLirilers_ that consume twelve feet of

'gas per hour. = The weight propelling the me-
ter-wheel pump being now wound up and the

burners turned on, the gas-machine is at once
In active operation. - Air is foreced through
the generator, and bécoming there charged
with vapor is forced to and through the burn-
ers. - ‘Lhe twelve-feet burners thus lighted at
lame as large as an open hand,
from which arises a cloud of dense black
smoke. _
sultably-sized flame, each burner will resem-

P. WILSON, .OF NEW-
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If the burners are turned down to.a

ble a smoky toreh, demonstrating at once that

the use of such a burner is impracticable, as
_ Why * this
burnerdelivers sucha blaze will be understeod
by considering these well-ascertained faects,

A single cubic foot of pure vapor of gaso-

water-pressure is a sufficient quantity, when
mixed with the proper amount of air, to fur-

nish a fair gas-light for one hour. It is also
a fact easily verified by experiment that when

a gas-machine generator is charged with oaso-
line of the highest grade the air which isfirst

-passedthroughitwill beas absolutely saturated
with its vapor as a sponge is with water when
immersed in it. It is further capable of dem-
onstration that two cubic feet of air thus sat-

urated will contain the one foot of pure va-
por required to support a fair light for one
ir. In the supposed experiment twelve
feet of ‘saturated air were passing throu ghthe
burner per hour, when only two were need-
ed.. It would seem, then, that if a two-foot

burnerhad been employed, instead of atwelve,
‘theresult would have been a satistactory light,
~Itremainsto .
‘prove that the use of a two-foot burnerin the

_ Y 90
impracticable (except for a very brief time)

and such is an undoubted fact.
example named would have been as utterl
as the use of the twelve-foot burner supposed.

A. consideration of the following facts will

success. (asoline is not ahomogeneous fluid.

‘The instantevaporation begins the unevapor-
-ated portion left behind becomes denser, until . -

line under an ordinary tension of one inch -

70

80_..

the last drop disappears. Every foot of air

| forced through the generator of such a machine 1oc



that this use of heat is attended with danger |

fully explain the effect of this invention. To

L | 294,327
as has been deseribed will absorh less vapor | has seriously interfered with its general in-
than the foot of air that preceded it, because | troduction. The sale, therefore, of gas-ma-
the fluid has become heavier, and therefore | chines which generate gas without the use of
~evaporates lessreadily. Inthe experimentsup- | heat has far exceeded that of the others, not- 7o
s posed two feet of air absorbed vapor enough | withstanding their. disadvantages in the re-
ab first to afford -a good light for an hour. | spect named. Plainly, then, if the gas-ma-
Shortly it would have taken three feet of ar chine which now delivers a variable gas could
to absorb an equal amount, and a three-feet | by any practicable deviee be enabled to de-
hurner would have been required to deliver | liver the same grade of gas at all times, a 75
ro it.  Very soon, as the fluid again became | glven quantity always affording the same
denser, four feet of air would only have taken light, it would have a decided advantage over
up what the two feet did at first, and a four- | others not possessing this characteristic, and
oot burner would have been needed.  TFinal- | would allow of its introduction when other-
ly, just before the generator became exhausted wise it would mnot be even considered. The 8o
15 of fluid it would have required twelve feet of | invention we are about to deseribeis intended
air to absorb the quantity of vapor originally | to produce this precise result—that 1s, to com-
taken up by two feet. As the small burner | pela machine generating a constantly-varying
conld deliver only two feet of gas per hour, | gas to reform its conduct altogether, and to
whatever might be its grade, in a few days it | deliver at all times thrvough the burner an 83
26 would have blown itself entirely out by not | exact homogencous gas, ke coal-gas. Now,
being adapted to the gas then being made. | gas suitable for a twelve-feet burner, when
"On the other hand, if the twelve-feet burner | generated by such a machine as has been de-
had been put on just before the generator seribed, is equal to and resembles fine coal-
was exhausted, when twelve feet of air ab- | gas, and 18 oenerated by it tfor only a short go.
2= sorbed precisely what two feet did at first, 1t period, and usnally just beiore the generator
wonld have been found that the twelve-feet | is exhaunsted of fluid and needs replenishing.
burner delivered o beautiful clear flame, en- | If, therefore, the over-rich gas first oenerated,
tirely free from smoke and in every way sat- | and all that sueceeded it, could be reduced to
isfactory. . | the quality of that last generated, then a g3
z30 Itisevident fromthe preceding explanation | twelve-feet bat-wing burner could be success-
that no gas-machine of the kind named can | fully used at all times.  To accomplish this 1s
deliver a homogencous gas. Its character | the purpose of our present invention.
must vary day by day and hour by hour. In the accompanying drawings our 1m-
Now, the general remedy for this constantly- provement is represented as applied to a gas- 100
35 varying gas has been 1o use burners which | machine in which a meter-wheel pump 1s
could De casily adjusted to the grade of gas | used to induct the air through it by suction.
being made by the machine, and some of these In the drawings, Figure 1 1s a sectional ele-
burners have been so successful that if dwell- | vation of the apparatns.  TFig. 2 1s an end
ing-houses alone were to be lighted the user elevation of the same. Fig. 3 is a plan of a 105
40 of such a machine would have comparatively valve-box and its appurtenances, the cover of
little cause to complain of its variable gas. | the box being removed; and Iig. 418 a ver-
The case is different when factories and large | tieal seetion of-the valve-box and appurte-
edifices are to belighted. The varying ¢uality | nances. | |
of the gas has been a source of great annoy- Similar letters of reference designate corre- 110
45 ance, and has not only seriously interfered | sponding parts in all the figures.
with their introduction in new places, but has A designates a meter-wheel pump. Its
in many cases caused them to be discarded wheel is votated in the usual manner by means
after being tried. Idven for dwelling-houses, | of a weight, W, the rope suspending which
a gas-machine generating, without the use of | is wound upon a drum, 3. The said dram B 115
zo heat, a regulargas, like coal-gas, would always is connected to the axial shait C of the meter-
havethe preference at a considerably enhanced | wheel by means of the nsual pawl and ratchet-
price, if for no other reasen than its entire wheel, d, or its equivalent, for transmitting
freedom froma liability of smoke. Itisthere- | the motion of the weight W to said shalt C,
fore evident that a gas-machine generating a | and thence to the meter-wheel inside the shell, 120
=5 homogeneous gas requiring no special burner which is fast to the shaft C. The revolving
possesses marked advantages over one deliver- of the meter-wheel, when the meter is properly
ing a variable gas and requiring adjustable weighted and charged with water, will cause
burners to be carcfully watched. | it to draw air and gas into itself through the
Several very ingenious machines have been | pipe D and discharge the same through pipe-125
6o invented and patented whieh possessed the | II under pressure proportionate to tlie weight
advantages referred to—as, for example, the [ and water-seal uced in the ordinary manner.
one kunown as “‘Maxiin’s gas-machine.””  The { Nothing whatever is licre claimed as new or
one great objection to the nse of such a ma- | novel about the meter itself, and any of its
chine has been, and is, that it requires heat at | numerous forms can be used; bub 1ts opera- 130
65 all times to generate the gas, and the suspicion tion should be referred to in order to more




- 35 gas might follow back into the holder. In
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‘begin with, the simple and primal purpose of |
this invention is to properly admit air into |
the gas made by such a machine as has heep |
“described. | S
5- . B R designate the air-holders of twdg sep-
ometers, and S S designate outside cases con-
taining fluid in which the air-holders R R can
rise and fall. - Such holders may be placed over
Or 1In convenient relation to the nieter-wheel |
1o pump, and are to be alternately filled with
~airand discharged of ai r. The air discharged
mixes with the gas delivered from the gener-
ator in order to produce the result desired.
Coming through and above the water stands
15 the pipe .  This pipe is first to admit the air
into the air-holders and then to allow of its
being discharged into the gas. Connected
with each air-holderis a chain, a, that is fast-
ened to the extremity of the oscillating beam
. 20 P, and fits in a guiding-groove thereof, as il-
Justrated. The beam P is affixed to a shaft, |
N, which is supported by standards O. Tt is
evident that as one holder R rises to be filled
| the other must have the ability to discharge |
25 1ts air; otherwise no motion could be main-
tained. It is equally evident that whatever
orifice allows the ingress of air into either of
these holders R while it is rising must be
closed the instant that that holder begins. to
30 fall; otherwise it would be discharged back
by the same orifice by which it éntered. - Viee-
versa, the outlet through which the air is djs-
charged into the gas must be closed the in-
stant the holder begins to rise; otherwise the

fine, two valves are required for each aer-

that two of the cup{valves can be raised out of

‘the fluid, and thus opened, while at the same
time the other two will be projected into the
| fluid and closed. It remains to show how 7o

these -aerometers and valves are connected
with mechanism actnated from the wheel of

-the meter-wheel pump A and caused toSo pre-
~cisely operate in connection with each other
that the desired effect can be perfectly pro- 7g

daced. To accomplish thisthe following me-
chanical appliances are ¢cmployed: To the ax-

1al shaft C of the meter-wheel A (see particu-
| larly Fig. 1) is fastened a spur-wheel, T, engag- -

ingwith'a pinion, G, rigidly affixed to a shaft, 8o

‘. This shaft His supported by abracket, M, .
| attached to the meter-wheel pump.  Beyond

the outer bearing this shaft H has fastened on
1t a disk, I, so that each revolution of the pin-

lon Grmust also revolve the disk I. Mo the. 35

face and near the circumference. of. this disk T
1s pivotally connected a rod, K, by means of-
a bolt or pin, which may be easily taken out
by the hand for the purpose of entirely discon-

necting the rod K from the disk 1. This rod QO

K extends to and is pivotally connected to an

-arm, L, which is fastened on the shaft N. Nog

further explanation is required to make it
evident (onexamining the drawings) thatasthe
disk I revolves the shaft N and the cross- gs
beam P will be oscillated, and that the ajr-

“holders RR will alternately rise and fall, one .

always aseending while the other is descend-

ing. Means are in this way provided for the
required rise and fall of the said alr-holders. 100
Thevalves-i i 1 I (see particularly Figs. 8 and

4) must now be made to work in proper con-

ometer, one allowing the entrance of air and Junection with the air-holders, or be Pplaced in

the other its exit. These valves must be pre-
cisely arranged, so that the inlet-valve of each
40 shall open and the outlet-valve close when
- the corresponding holder R turns torise; and,
on the other hand, the inlet-valve must close
and the outlet-valve open when the holder

. turns to fall. = These four valves, ¢4 h &, are
45 displayed in Figs. 3and 4. All of them work
n a tight box, #, through the center of which
rans a close partition, separating each set of

~ valves from the other set. The valves them-
" selves, ¢ ¢ and & %, in our Invention, are pref- |
50 erably inverted cups, the mouths of which are
| Iimmersed in any suitablé liquid, and when
* down are hermetically sealed, although valves
having seats can be employed.: I

- - Inside the valve-box #, and ranning across
55 the center of each division, is the valve-ghaft
. m, Fig. 3, which at one end projects through
~ a stuffing-box beyond the chamber z to the !
outside of if, in order to allow of the proper |
movement of the four valves by a connection
60 being made with this valve-shaftn. - Fastened
- to this valve-shaft # are two levers, m, one ex-
tending across each compartment of the valve.
box 2. To the extremities of these levers are |
pivotally connected the stems of the valves |
65 referred to. By rocking the valve-shaft n, by |
hand or otherwise, from the outside it is clear |

such a position that the valves can be worked
by a connection with the disk-plate I. On 105 _.

‘the projecting end of the valve shaft n 18

fastened an arm, p, which is pivotally con-

nected to a lever,.J, fulerumed to g stud, s,
-and bifurcated so as to extend -close to the

periphery. of a cam, I. Projecting through 110

the extremity of the bifureate arms of this le-

ver are bolts or pins ¢ ¢, which extend against

the edge or near the edge of the cam I. The
action of the cam I on these pins ¢ ¢ causes the
lever J to oscillate, 8o 4s t0 cause the shifting 115

of the valves ¢ %% %. The cam I has part of -

1ts circumference cut away, as represented on

Fig. 2, forming the projections e e, upon
which the pins ¢ ¢ must rise at every revolu-
tion of the cam. Through the lever J a vi- 120
brating motion is imparted o the shaft n, run-
ning through the valve-box X, and thus again

the valves ¢ i 2 I are alternately shifted at
every revolution of the cam I and at the pre-

cise time and point desired. The inlets and 125
~outlets of the box X are thus controlled. by the
valves it h h. o S

- Connecting with the outlet controlled by
each valve A is a pipe, T, which extends into

the aerometers to any desired height. Asthe 130
motion of the air-holders R Randof the valves
described is all derived through mechanical




- Jeverages from the revolving cam I,ib 18 al
matter of mere adjustinents of the means used

~ tohave the valves openand close at any point

~of the movement of the qeronieters, and they
can therefore be adjusted and regulated to
‘the precise point required for successful oper-
The rod K was supposed to be fast- |

ation. .
‘tions of which they are sifted into the cham-

ened to the cam I near the outer edge.
~ connected, it has the longest possible throw, |
raising each air-holder Rtoits full height, and

10

- Thus

‘hence discharging the entire capacity of each |
‘Tholder into the gas at each revolution of the |

cam. If this were a permanent connection, it

~ would seriously interfere with the suceess of

15 the entire device, for, as has been explained,

the quality of the gas will so vary in the ma-

~ chines to which it 1s to be applied that differ-

“ent volumes of air will require to be admitted

. into the gas at different times.
50 an indispensable feature that the throw of the
" air-holders, and hence their capacity and the
amount of air admitted into the gas, shonld be
at pleasure susceptible of change to any de-
sired degree. This is ecasily done. A series
of holes, b b, Fig. 2, or their equivalents, are
made throughthedisk I,1n a straight line tfrom
" the cireumference to the center of the disk I, _
| its practical operation 1Is

Tt is therefore

~ and at_right angles to the projections ¢ ¢,

30

40

50

39
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These holes may be so made as 1o represent
percentages of air which will be mixed with
the gas. Thus, for example, 1f ten per cent. |
less air were required than was given by the |
‘extreme throw of the air-hol ders, the pin con-
necting the end of the rod K to the cam could
‘be moved to the next hole, nearer the center | 1S 1
thin.-too much air is -being introduced, which

can be lessenced by moving the rod K to the

of the cam I, and thus the rise of each air-
holder would be ten per cent. less than be-
fore. 1In this way, even while the apparatus
was in operation, any desired change in the
relative proportion of air and gas could at
once be effected, and if no air were needed

the rod K could Dbe fastened to the center of

the cam I, when all motion of the air-holders
R R would cease. Thus by means of the de-
vices deseribed the filling and discharging ot
the air-holders R R are controlled bythe revo-
lution of the wheel of the meter-wheel pump
A, and.the amount of each discharge is capa-
ble of being easily varied. |

The foregoing explanations, in connection
with the drawings, should give a clear idea of
the relation of the means employed to the end
effected, which is to enable the user of a gas-
machine of the kind deseribed to regulate any
quality of gas being made by his machine to
a standard gradeof gas which can at all fimes
be used in a burner of fixed capacity.
'V is a mixing-chamber of any desired «il-
mensions. By means of a conuecting-pipe, d,
in the present case it 18 attached to the gas-
service pipe Y of the generator ov carburetor,
and to the pipe U. Any other way of estab-

#*

lishing communication between the mixing-
chamber and the acrometers and generator
may, - however, be employed.
pipe Y the gas enters the mixer.

Through the

the current of air from the aerometers.

“enter the mixing-chamber together.
Jow the tight top of the chamber Visaper-
forated diaphragm, 7, OVer which the mixed

the Iower ent
the mixing-ehamber narrow slots v v or holes

capacity of this pipe. _
and gas to lie in strata, or to be imperfectly
mixed in the chamber V. € |
was made upon it the mixture would be drawn
through the entire length of the slotsvvin.
the outlet-pipe D, as represented by the point-
TOW Fig. 1. By this device the .
air and gas would become thorou ohly com-
‘mingled and the mixture made homogeneous. |
| We do not lay any claim to these means for -
‘mixing the gas and air.
~ The invention having been thus described,
easily understood.

_ing—_M"I‘OWS 11 T,

the opposite

ing at the mouth of the piped, the gas and air
5 JUSt.bE'

direction through the pipe U is
Meet-

70 .

air and gas spread, and through the perfora- |

ber below. The pipe D rises into the center

air and gas must pass out. - The top of this

of this ehamber V, and through it the mixed

pipe D is entirely closed, but from the top to. .

end of that portion which is within

| 80:

are made cqualing in the agoregate about the

Suppose, now, the air

i The machine to which it 1s to be applied 18
‘made active by turning on a single light, or

The moment a draft

902;.:

more. When started, if the gas is found to be o

too rich, then it follows that more air is re-

| quired. = By moving the end of the rod K one
“or more holes toward the periphery of the cam

T this is at once supplied. If the gas 18 oo

conter of the cam I. A single minnte suffices
to change the position of the rod K on the
cam IL. ’

This invention,which gan be properly calied
a ¢ oas-equalizer,’” having beenonce set, neith-
or the number of lights used nor the turning
on or off of any number of them will cause

any change in the quality of the gas. The

proportions of the air and gas remain the
same. The namber of the revolutions of the
pump increases or diminishes as the lights are
turned off or on, and this Increases or dimin-
ishes the volume of gus and air introduced

into the mixing-chaber in precisely the same

ratio. Hence a single light will be burning
the same quality of gas that one hundred or
more would. The leverage on the canr 1 1s to
be changed only when a different qualtity of
oas is desired, or, in other words, when 1t be-
comes necessary to change the proportions of
oas and air, and for no other purpose.

For convenience, the movements of both the
air-holders R and their valves are imparted
from a single plate deseribed; but such move-
ments can be separately obtained—as, 101 eX-
ample, by having a separate cam .or disk for
each,and in other ways—bhutwhatever devices
are employed, they must take their motion

Coming in | from and be definitely related to the speed of

ICO

105

110

115

I20

[25
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the wheel of the meter-wheel pump, which is |

. the governing element in four Invention, in
~whichever of the fofms mentioned it may be

- . applied. . - |
5 In our invention we have described the air-
holders R R as first taking in air and then
admitting the air into the gas; but this rela-
- tion can easily be reversed and the holders
made to first receive the gas and mix it with
ife

ratus would be the same, the connections of
the valves with the air and gas pipes only be-
ing made to suit the desired application—as,
for example, if it were desirable to first meas-
ure the gasinto the holders R R,instead of the
alr, (in the machine delineated,) the valves i
would open into a gas-pipe connecting. the
holders and the generator, and the discharge-

20

pump. |

- proportion of air to gas, the throw of the hold-

- ers 18 decreased in the manner shown, and

thus more air is allowed to enter the meter-
wheel pump from its source of supply.

The aerometers employed form a regulator.

They do not pump in air, but merely control

25

the quantity which is passed through under !

the influence of the meter-wheel pump. A
single aerometer may be employed in lieu of
the two aerometers, or a double aerometer,
such as we have shown, -~ -
We do not wish to be confined to- the par-
ticular style of regulator or the particular
type of pump shown, nor to the particular con-
nections which are made between the pump
and regulator, as many equivalents thereof
may be used with good results. -
What we claim as our invention, and de-
sire to secure by Letters Patent, is—
1. In a gas-machine, the combination of a
generator, -a pump for inducing a eurrent
‘through the generator, and a regulator having

.30
35
40

stantially as specified.
2. In a gas-machine, the combination of a
generator, a pump connected with the genera-
tor, so as to draw gastherefrom, a pipe or con-
duit, through which the pump draws air from
the ‘atmosphere, and a regulatoi having a
‘movement controlled by the pump and serv-

45

20

ing to govern the quantity of air which passes
through the air pipe or condulit, substantially_-

as specified.

- 55 3. In a gas-machine, the combination of a

- generator, & pump connected with the gen-
erator, so that it will ‘draw gas from the gen-
erator, a pipe or conduit, through which the

pump will draw air from the atmosphere, a
60 regulator serving to govern the quantity of

alr, accomplishing the same final results. The-
general movements of all parts of the appa-

disk to the

valves & h would open into the meter-wheel
In this arrangement, to increase the’

“a movement under control of the punip, sub- 1€ C
| generaftor, a meter-wheel pump, A, connected

air passing through the air pipe or conduit,
and means connecting the pump and regulator,
and made capable of adjustment, so that the
operation of the regulator may be varied rela-
tively to that of the pump, substantially as 65

specified. | |
- 4. In a gas-machine, the combination of a
- generator, a pump connected with the gen-
erator, so that it will draw gas from the

gen-
erator, a pipe or conduit, through which the .70

pump will draw air from the atmosphere, a

regulator serving to govern the quantity of

| alr passing through the air pipe or conduit, a
rotary disk deriving motion from the pump,

and means for transmitting motion from the 75
regulator, substantially as speci-
fied. N -
5. In a gas-machine, the combination of a
generator, a pump connected with the gen-

erator, so that it will draw gas from the gen- 8o

erator, a pipe or conduit, through which the
pump will draw air from the atmosphere, a
regulator serving to govern the quantity of
alr passing through the air pipe or conduit, -
and having areciprocating part or parts, and 85
also having valves, devices connecting the
pump with the valves of the regulator, and
means whereby the stroke of the reciprocating
part or parts of the regulator will be controlled,
sSubstantially as ‘specified. - ol
6. In a gas-machine, the combination of a
generator, a pump connected with the gen-
erator, so that it will draw gas from the gen-
erator, a pipe or conduit, through which the
pump will draw- air from the atmosphere, a 95
regulator serving.to govern the quantity of
air passing through the air pipe or conduit, and
having a reciprocating part or parts, and also
having valves, devices connecting the pump
with the valves of the regulator, and means
whereby the stroke of the reciprocating part

or parts of the regulator will be varied in

length, substantially as specified. L
7. In a gas-machine, the combination of a

with the generator, so that it will draw gas

{rom the generator, a pipeor conduit, through

which the pump will draw air from the atmos-

‘phere, a regulator, R S N P, provided with

valves and serving to govern the quantity of 110 .
alr passing through the air pipe or conduit,
the cam-disk I, the arm I, therod K, the rock-
shaft n, for operating the valves of the regula-

tor, the arm p on the rock-shaft n, and the lever

J, substantially as specified. o
-' OAKES TIRRILL.
| - JAMES P. WILSON.
- Witnesses: | | S
F. G. FAULKNER,
- CHARLES FINCH.
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