3 Sheets—Sheet 1,
T. VAN KANNEL

Gas Generator.

No. 233,956. , Patented Nov. 2, 1880.

{l

]! N 11 .I.II i 1l

RHTUINA]

—

=
LR TR T T

\\

o

A%

|
a1 'T,
iﬂ
oy
<

LT

LTHOHU I

X
|

;-r.l‘*
s
|

L
)
X
]

T T TR T
HNNAN

LRI

-
il

11 ¢

)
Il'l !'II

I

KU I‘"‘*
HIHH

0y
_z.l.Ul’ L- Ll

N. PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D o




o D ? Phects—shest 2
g I. VAN KANNEIL.

Gas Generator.
No. 233,956. - Patented Nov. 2, 1880.

LI

Hukg

UL

_|IJ 11 ,“ I
U TR NN Pl s Bl

W LT AU N an fn s

R R T TN T T TR

MUV UBTITEARTITIA N

F
/
#
/
4
)
/
f

o e T B B B B 'Y . T o, W, L N, b e UL W — '\-..- - o

:
/
:
f
F
; _
4
/
/
¢
/
F
/
/

B

IIIII

|

T Gy T T O R e D L T TEh Tl

’

B

el R B T AR T R TR TR L T T e e — e T e T T T W W
F = -

/

f

f

f

/

/
W i . /
T . . /
Ll R . . :
Go N —e 1l
gL A_ /
:_ ' .: _ . \ \ ’

\ /

5 ; l Hxxxxmtu{
W F B TS J’J"J"')

m\ T -: . - 1 I _ ‘ :
| N AR AN | jmven‘éar

Lhowt
’){@Lw 2 Qe ALY

N.PETERS, PHOTO-LITHOGRAFHER, WASHINGTON, D. C.

gl B T e : :
|'“‘HI!I"-ii:f!"':.:!"|i-'"fI e e s T T
|||||||.||:: N e TR R i Y L e T LIS I PR




- 3 Sheets—Sheet 3.
T. VAN KANNEL.

- Gas Generator.
No. 233,956. _ Patented Nov. 2, 1880.

N N

\I."'l.

;J'
Ty
-3

e s dhles  dew s kil S -

%
N

I .
N
@

rmnverite or

I S

N.PETERS. PHOTO-LITHOGRAPHER, WASHINGTON, D. C.




" e .

It

IO

20

- UNITED STATES

PATENT OFFICE.

THEOPHILUS VAN KANNEL, OF CINCINNATI, OHIO.

GAS-GENERATOR.

EEEET— e —— — — — — —mm—

SPECIFICATION forming part of Letters Patent No. 233,956, dated November 2, 1880,
| o Apvplication filed December 31, 1879.

To all whom it may concern :

*

Be it known that I, T. VAN KANNEL, of Cin-

cinnati, county of Hamilton and State of Onio,
have invented a new and Improved Gas-Gen-
erator; and I do hereby declare that the follow-
ing isa full, clear, and exact description thereot,
reference being had tothe accompanying draw-
ings, making a part of this specification.

This invention relates to that class of appa-

ratus for making illuminating - gas in which
the vaporof gasoline, oritsequivalent, obtained
by the action of heat, is united with atmos-
pheric air; and it consists mainly, first, in the
employment, in connection with a vapor-col-
amn extending above the gasoline-tank and
discharging into an inhaling-chamber, of a hy-
drostatic gasoline-column,the pressureof which
injects the vapor into the inhaling-chamber

with sufficient force to obtain the inhalation
of the required amount of atmospheric air;
second, in the employment of a steam-generat-
ing apparatus and water-circulating system of
peculiar construction, by means of which hot
water is forced in a downward direction from
the heating-point to any desired extent against
the action of the natural laws governing the

- circulation of liquids exposed to the action of
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heat; third,in the employment, broadly, of the
tension of the vapor-column for regulating the
supply of gas to the heating-burner; fourth,
in the combination, with & single vapor-valve
and intermediate connections, of actuating
mechanism adapted to control the movements
of the valve with respect to the amountof gas
being consumed, the construction being such
that when less than a predetermined number
of burners are lighted the valve is alternately
opened and closed, and that when a greater
number are lighted the valve is opened 1n ex-
act proportion to the amount of gas exhaust-
ing; fifth, in the special construction of the
oaoline-tank and its connections; and, sixth,
in the special construction of the gas-tank and
its connections. -

This invention consists, further, in certain
details of construction relating to the features
before named and to other features, all of
whieh will be fully described hereinafter.

In the drawings, Figure 1 is a vertical sec-
tion taken in line z 2z of Fig. 4, representing
the gasoline-tank and connections, the gas-

tank and gasometer, the heating-burner regu-
lator, the inhaling-chamber, the vapor-valve,
the air-valve, and the actuating mechanism
for controlling the movements of the vapor-
valve.
tical section of the heating apparatus, the wa-
ter-circulating system, the heating-burner, and
the vapor and gasoline pipe.
zontal section taken on the line y y of Fig. 1.
Fig. 5 is a vertical section of the actuating

Figs. 2 and 3 together represent a ver-
Ifig. 4 1s a hori-

mechanism for controlling the vapor - valve,
taken on the line x z, Figs. 1 and 4. Fig. 615
an enlarged side elevation of the actuating
mechanism for controlling the vapor - valve,
and Fig. 7is an enlarged side elevation of the
cam E3of actuating mechanism and the parts
in immediate connection therewith.

The direction of the flow of the various fnid-
currents in the apparatus is indicated by ar-
rows, the different fluids being distinguished
from each other by the number of barbs, as

follows: air-currents by one barbj; gas-cur-

rents by two barbs; vapor-currents by three
barbs; water - currents by four barbs; gaso-

line-currents by five barbs.

To enable others skilled in the art to make
and use my improved apparatus, I will now
proceed to describe fully the gonstruction and
operation of the same. S v

For convenience and clearness the subject-
matter of the specification will be described
under the following heads: first, the steam-
generating apparatus and water-circulating
system; second, the gasoline-tank, its filling
and measuring appliances and connections;
third, the means for and method of obtaining
the vapor-column opposed by a gasoline-col-
unwn, and giving the former the requisite press-
ure to produce the proper vacuum in the in-
haling-chamber by ipjection; fourth, the va-
por-valve and inhaling-chamber; fifth, the act-
nating mechanism for controlling the move-
ments of the vapor-valve; sixth, the air-valve
and its relation to the vapor-valve; seventh,
the gas-tank, gasometer, and counnections;
and, eighth, the means for and method of em-
ploying the tension of the vapor-column for
regulating the supply of gas to the heating-
burner.

I. The steam-generating apparatus and water-
circulating system.—In order that this con-
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struction may be more readily inderstood, the |
purpose sought to be accomplished by it will

first be briefly referred to.

1t is essential in this apparatus, for pur-
poses hereinafter explained, that hot water
shall be forced downward below the source of -

1nitial heat the distance of about twenty feet,

-~ more or less. This result, however, cannot be
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~accomplished without the employment of spe-

cial means, because, while the laws of nature
permit readily the circulation of hot water in
an upward direction and on a hotizontal plane,
they will not permit the flow of the same in a
downward direction to anv considerable dis-
tance below the source of the heat.

A, Fig. 2, represents a base-picce of any
suitable construction,and A’ a housing or case
resting thereon, consisting of the two concen-
tric walls a a, having an intermediate filling
of any suitable non-conducting material, as
shown. . |

A?represents a suitable lid or cover, having

small openings a’ a’ for the escape of the car- |

bonic-acid gas thrown off by the cas-flame of
the heating-burner. | o
- AP represents a coil of pipe, the upper end

~of which opens into the steam-chamber A B
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which the steam-chamber and the lower end
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and the lower end of which is connected, by a

horizontal pipe, to the vertical pipe B oot the
circulating-system, as shown. o
A* represents a branch-pipe, by means of

of the coil A* are connected.

- The forzgoing description relates specially
to the steam-generating apparatus. The fol-
lowing relates specially to the water-cireulat-
ing system.

B represents a descending water-pipe, ex-
tending in a downward direction some twenty
feet, more or less, and opening into a cham-
ber, B/, which latter is in effeet o return-elbow,
by means of which connection is made with
the pipe B%  The pipe B also extends some
distance in an upward direction, terminating
above in the extenston-armn B¢, as shown.

V C represent an extension ot the gasoline-
pipe C?, which 1s inclosed by the pipes B and
BS, the latter forming a hot-water jacket for
the same, for the purpose hereinafter deseribed.

B? represents a water-pipe extending from
the chamber B’ below to the store-chamber B3
above, the discharge-mouth of the same being
located some distance above the lower wall,
as shown.

B¢ represents a vent-pipe, the lower end of
which opens into the steam-chamber A B near
the bottom of the same, and the upper end of
which extends upward some distance above
the discharge-mouth of pipe B and, bentu pon
itself,opens within store-chamber B3, as shown.

B® represents a check-pipe, which, begin-
ning at the bottom of the store-chamber BY, ex-
tends some distance below the steam-cham-
ber, and, being Lent on itself, opens into the
latter just above its upper wall, as shown.

The extension of pipe B* above the dis-

umn having

charge-mouth of B? and the extension of pipe

B® below the steam-chamber for a consider-

able distance are made necessary, because the
water in these pipes being a part of the water-

column in pipe B, and the water of this col-
a higher temperature than that

70

of pipe B? to which it is opposed, it follows -

that the forier column is specifically less
and must be extended to compensate for this

variation. In addition to this, the vent-pipe

and check-pipe musc be still further extended

to give a resisting pressure sufficient to with-

stand the friction presented by the pipes to the
water 1n its circuit from A B to B3 These
parts form a system, in connection with the
steam-generating apparatus before described,
for circulating the heated water to any re-
quired distance below the source of heat.
b represents a faucet Iocated in pipe B2,
preferably below the coil, the purpose of which
will be hereinafter deseribed. | -
The general operation of the water-circulat-
ing system is as follows: Water having been
poured 1nto the store-chamber B® until the
water-level in all the pipes and ehambers has
been raised to abont the line B=, and the heat-
Ing-burner having been lighted, the action,
when steam is generating, will be substan-

‘tially as follows: The pressure of steamn in

chamber A B is exerted eqnally in all direc-
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ttons and on all the pipes entering A B, but

the flow will move necessarily in the direc-

tion of least resistance—that is, out of the

pipe A4, down the pipe B, ap the pipe B? into

the store-chamber B3, which, it will be ob-
served, is placed a considerable distance above
the steam-chamber A B. As the generation
of the steam continues the surface of the wa-
terin A B falls to about the dotted line AxX
while 1t rises in B? to about the line B*. The
steam also fills the check-pipe B to about the
line B=, but does not ascend in the longer leg,
for the reason that the weight of the column
of water being displaced by the steain exceeds
the weight of the column from B* to A,
The water-column in B* also rises until it
reaches a point whi¢h will enable it, with B,
to balance the column in B2 the point being
near the line B, The vent-pipe and check-
pipe are thus each given a column of water
conjointly with BB higher than B2.

Whenever, in the operation of the appa-
ratus, water in the steam-chamber is caused
to fall below the lower mouth of the pipe B4,
the entrance of steam into the same is permit-
ted, in consequence of which the pressure on
the steam-chamber is relieved. Some of the
water contained in the pipe B* falls into the
chamber A B, while the remainder is forced by
thesteamintochamber B3, the steam itself which
follows being finally condensed in the water in
B’ The pressure being now removed from the
steatn-chawmber, the tendeney of the water con-
tained in the store-chamber is to flow down and
fill the steam-spacein A B, Itis evident, how-

| ever, that the water cannotreturn through pipe
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B2, although the water contained therein will | remaining parts of the eirculating system may

| come to an equilibrium with thatin A B, and

will fall approximately to a level with it.
It 1s evident, also, that the water cannot de-
scend by the vent-pipe_B*_, as the long leg of
this siphon-shaped pipe is filled with steam,
and cannot, therefore, act as a siphon. The

water, however, meeting no resistance in pipe

Bs, ﬂOWb freelv through 1t, 1ts movemeut in
this direction being assisted also by the par-

tial vacuum resulting from the condensation

of steam 1n chamber A B.

The water now has made one com plete revo-
lution, and as long as steam is generated the
desombed operation wili continue to be per-
formed.

It will be observed that this heatmg and
circulating system 1s entirely without valves
or other mechanical moving parts.

The purpose of pipe B*is simply to give veut
when the water in chamber A B arrives at the
line A¥, and the purpose of check-pipe B° is
to convey water from B3 to A B whenever no
steam-pressure 18 present in the latter. The
term ¢ check?” 1s applied to this pipe because
1t acts 1n the capacity of a check-valve—that
is, it opens downward and permits flow in that;
direction, but closes against an upward flow.

The store-chamber B® may extend upward
some distance above the broken line and be

closed at the top, for the purpose of prevent-

Ing evaporation, in which case the same must
be suftficiently large to furnish the proper air-
space to accommodate the variation of the
water-level.

An important feature in the operation of
this apparatus is that under no circumstances
will cold water be foreced downward through

the circulating system, becaunse, first, no c¢ir-

culation at all can take place until steam 1is
generated in chamber A B, and, second, that
when steam has been generated sufficiently to
cause circulation the water necessarily is in a
highly-heated condition.

If desired, the apparatus may be quickly put
into operation by the use of water previously
heated in the following manner: Open the
draw-off fancet b and pour hot water into the
store-chamber B° {rom which the same will
flow through check-pipe B°into chamber A B,
coil A% and down pipe B, the heavier cold
water being forced before it in a connected
stream through the draw-off’ faucet 5. The
heating-pipe being thus filled with hot water,
the operation of the apparatus may begin, and
a sufficient amount of' gas being thereby gen-
erated, the heating-burner may be lighted to
continue the supply of heat. Where steam is
to be obtained this agent may be employed to
great advantage, instead of water heated by
gas, by introducing the steam into the pipe B
with sufficient pressure to force the condensa-
tion resulting from the steam out through

‘the discharge-pipe B% and leading it off as

waste water, retainin g a steam-column 1n pipe

be dispensed with, retaining only the pipes B
and B?%

It desired, also, hot air may be used, or heat
may be directly applied to the pipe by any
sultable means.

1I. T'he gasoline-tank,its filling and measuring
appliances and connections.—C, Fig. 1, repre-
sents the gasoline-tank, which, in practice, is
placed below the level of the lower part of the
gas-tank. 1t may, it desired, be placed in the
ground tor the purpose of obtaining greater
safety, in which position it is unaffected by
the variation of the natural temperature.

C’ represents a filling and measuring pipe,
secured to the top wall and extending down-
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ward 1n a vertical direction to near the bottom

of the tank, where 1t opens.
this pipe extends above the surface of the
ground, and is provided with a screw-cap or
other proper means for closing the same.

¢ represents a float provided with the stem
¢’, which 1s loosely held 1n the filling-pipe, as
shown. Thisisproperly egraduated toindicate
known quantities, as gallons, thus giving the
aggregate quantity of gasoline in the tank.

C? represents the ﬂ&bOllﬂe -pipe, extending
from the gasoline-ta-nk from a point near the
bottom of the same to the trap-chamber C°
near the top of the same, as shown, and then
from the trap-chamber upon the opposite side
a farther distance, beginning upon the same
level.

The trap-chamber consists of a small vessel
of any suitable shape, which is provided with
a cock, ¢, for drawing off any heavy or objec-
tionable deposits.

The gasoline-pipe, at any proper pointin the
portion which extends from the trap-chamber,
15 depressed a proper distance—say twenty
feet—and then, being bent on itself, rises again

within the hot- water pipe B to a point above.

the gasoline-tanik, and is connected by means
of aunion with the inhaling-chamber, as shown.

C* represents a vent and condensation pipe,
which enters the tank C horizontally near its
upper wall and extends to the lower part of
the gas-tank.

¢’ represents a stop-cock located in the pipe
at any convenient point between the two tanks.

It 15 essential that the pipe C* should be so
arranged that no trap whatever will be found
therein to preveut the ready circulation of the
gas between the gasoline and gas tank.

The operation of these parts is substantially
as follows: The filling-pipe C’, having been
opened above, the gasoline may be led into the
same from the barrel by a hose or other conu-
venient means. The air contained in C then
finds 1ts way through vent-pipe C* to the gas-
tank, where 1t elevates the gasomneter. After
the first filling the air will be highly carburet-
ed, and consequently when the same 1s deliv-
ered from tne gasometer to the burners it
will be consumed like other gas. This highly-

~B. In this case the heating apparatus and | carbureted air cannot of course, escape into

The upper end of
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RS .S
SRS -may: be I‘(:‘ddlh determined, when desired, by
- permitting the float ¢ to nzw to the top of tthfe d
The top of the pipe C! then being
| of vapor in: the pipe 'V. .€ necessarily forces
back any surplus gasoline into the tank; but = '
~{ino pressure is formed therein; because an equp SR
Jibriam 18 maintained: by meana of lts dlre(,b
connecting-pipe Ct with the gas-tank. ' |
The vapor-column having no &ppl‘&bldblﬁ
:évs elﬂ*ilt and: the: tmmlme wlumn having ‘the = 1
é:mudﬁ lndrt)atdnu pressure, it follows: when
the (lt’[ll ession of the pipe is twenty feet that = -
| a pressure will be exerted on the entire vapor-
column of-about seven: pounds to the square ¢

a2
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the open air, becanse the s
by the exteusion of the: mpe U helow tlw sm
dee of the gasoline. ;oo RN
- The gasoline “?lt;h“;l; pl;pt;'
g adevel with the body of the fluid contained in
oo thestank, withe the exception of the slight dif-
-+ ference which results from thie pressure.of the |
oo gasometer, which difference may be provided
- for nir the graduation of the se e on stem oy
1t follows thdt the guantity of ‘gasoline on lldndié

gasoline.
‘taken as the tixed poitit, the: pebatmn of ‘the
-scale: reidtn e];}, themt() willindicate the quan--
E.tItS S ST R S I A
The gawluw mpe (ﬁ serves: to convey the
ga,bulme from the tank disconnectedly through
the trap-chamber
1 20 pipe B, forming a hydrostatic column, and by
CororIneans Of the heat:in B surroanding pipe V ¢
csooresonooaevapor-column is formed i the latterthrough-
oo outb ltblength endimgin theinhaling. dmmbe y
~ which will be more fully deseribed lwrt-umflm f

. In the trap chamber C*are caught the liquids
o and substances which are heavier tlmn TARO-!
- line, such as water, oil, sediment, &e.
e may be dmmn oﬁ at hl’:itetl pmmds tin‘mwh%
The Opeldutm ot tiw v enl: mnl wmlensdtlmaz-
TERRERTINY 15&1;116=L.4. 15 substantially as follows: As o con-
oo densation:pipe 1t serves to conduet:
oo densation: accamnlating inor lowing into the
e gas-tank from the s gas:pipes to- the: gasoline-
Inconsequenceof this permanent capa- |

tank. _
city for complete draimmage it follows that no
liquid can remain 1 the gas-tank, and that

 ence the gas passing through cannot be over-

chriched by its presence. As a vent-pipe it
conducts the carbureted air from the gasoline-
tank to the gas-tank when the former is being
filled, and 1t also supplies the gasoline- tdll!{
with gas for the purpose ot filling the space
which would otherwise be left vacant by the
withdrawal of the gasoline. .\ pertect equi-
librinm is thus insured at all times between
the gasoline-tank and the gas-tank.

L1Y. The means for and method of obtaining the
mpor -column opposed by a gasoline-column, ( ) gLL-
ing the former the requisite pressure to produ(e
the proper racuum in the inhaling-chamber by
injection.—The means employed for obtaining
the vapor-column and giving it the requisite
pressure have already been referred to. The
gasoline pipe (3, after leaving the tap-cham-
ber (4, descends at some proper point in its
extent about the distance of twenty feet,
more or less, and then ascends to a polnl:
above the gasoline-tank, and finally discharges
into the inhaling—chamher. The descending
leg of the pipe, being surrounded by natural
temperature, conveys the gasoline throughout
1ts entire extent without change. The ascend-
ing leg, however, being enveloped by the hot-
water pipe B, conveys the vapor which is

5“’ l}ung alﬁ a} son

- ‘These

any con-:

same 15 trapped off | the mhahnmchamberﬁ_

to the foot of the hot: watmé:é

Laneh.:

By thismeansa gaso-: @
I Jine- column Isopposed to a vapor-columnyand -
| consequently a hydrostatic effect is obtained =~
‘which gives sufficient pressure forinhaling the i
‘necessary mnmmt ﬂf azr tc) carry the vapar ta it
;=tlw burners. .. - SRR S
The vapor-pipe: V (J lb Wlll bﬁ ﬂbserved s
extended above the gasulme tank before it = =
rteaches  the inhaling-chamber, and conse-
quently the untents of the tank can:neverbe 1
trcaused to flood: the inhaling-chamberor gas-:
tank i casethe heating. dppamtus should be-: . o
come Mmlenm]ly cooled off.  The formation . -
8o i

pds uare go
CAslong gs nooutlet isgiven to the va- -~ 10

por and therapplication of heat is continued ™
“the pressure remains the same, further va- -
“porization: being suspended.
| -given the vaporitis injected into the mlmlmg
-a(*lmmbm* with- the amount of pressure
stated.

‘When outlet is '+

95
~As fast as the vapor is dehteretl m
the inhaling-chamber above gasoline from the: -+

tank enters the vapor- plpe helﬂw and lb ‘\'a- errrEb

%pmlzml to:-takets place. -0 B
AV The vapor-valve and m}mlm J clmmber.-—m SR

l) Fig. 1, represents the inhaling-chamber
which receiws vapor from pipe V C, united
thereto by means of a anion, ¢.

d represents an air-pipe having an air-valve
above,.

d’ represents a sleeve fitting snugly within
the interior of the neck d?, which is attached,
by means of a union, 1), to the bulb G* lead-
ing into the gas-tank. The sleeve d’ is con-
tracted at 1its upper end and provided with a
bell or trumnpet shaped mouth, d’, as shown.
This sleeve 1s adjustable vertically for the pur-
pose ot obtatning the most complete vacuum
to a given size of opening and a given amount
of pressure.

d? represents a permanent stud cast in the
stde of the inhaling-chamber, the outer por-
tion of whiceh forins a part "of union ¢, as
shom:, and the inner portion of which forms

a seat tor the vapor-valve. The cavity for the
valve 1s bored from the top, the same being
closed by means of a tight-fitting Hanged
screw-plug, d’, as shown.

d*repr esents the vapor-valve, of conical form,
which fits a ground seat of the same size and
shape, the lower portion of the valve coming
nearly flush with the opening in the valve-
seat, as snown.

ds represents a valve-stem permanently at-
tached to the valve, which is adapted to move

formed therein by the application of heat to | in a vertical direction, the construction being
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such that when the valve is free to act the | the vapor. Forthisreason, where few burners

combined efiect of gravitation and vapor-press-
ure tends to close the same. The movement
being in a direct vertical plane, it follows that
there 1s no tendency whatevel to wear the
sides unequally.

The operation is substautlally as follows:
When the vapor-valve d*is elevated by mech-
anism hereinatter described the vapor above
1t escapes through the valve-opening in a
stream converging in the direction of the walls
of the valve. The area of the opening at the
point where the vapor leaves the same is less

- than at any point above it, no matter whether
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just at the point of eseape.

the valve is opened to a greater or less extent,
and hence the vapor-stream is eonfined most
By this means an
Injecting force of great power is obtained un-
der all degrees of opening of the valve. The
walls of the valve-seat also being parallel with
the adjacent wall of the valve, it follows that
the vapor-stream 1s not obstructed at any point
in 1its low. This special construction, in con-
nection with the sleeve @, is adapted to draw
in the maximum amount Ot alr with a mini-
mum opening and pressure.

The inhaling-chamber acts in connection
with the vapor-valve,its operation being easily
understood from the foregoing description.

The sleeve d may be adjusted for the pur-
pose of locating the same in the best position
relatively to the vapor-valve.

The 1inhaling-chamber and vapor-valve may
be readily removed, if desired, by means of

“the unions ¢ and D'.

Y. The actuating mechanism for controlling
themovements of the vapor-valve—Two methods
of operating apparatus of this class have been
before employed. First, where the gasometer
has a continuous reciprocating movementin a
vertical direction when the machine is in op-
eration, the vapor-valve being fully opened
when the gasometer has reached the proper
point in its descent and fully closed when it
has reached the proper point in its . asecent.
In consequence of this action the speed of the
movement of the gasometer is caused to de-
pend upon the amount of gas consumed, and
hence when many burners are lighted themove-
ment is rapid, and the parts consequently are
exposed to undue wear and strain. Alarge and
correspondingly expensive gasometer also is
required, and the action of the apparatus is
necessarily irregular. In the second method
the gasometer moves up and down only as the
amount of consamption 1s varied, the valve
never being enfirely closed while the appara-
tus 1s in operation, but being adjusted by the
direct action of the gasometer according to the
amount consumed. This construetion is also
(defective becaunse the amount of vapor re-
quired to supply a single burner is so minute
thatno valve-opening sufficiently small can be
made to give the proper proportion of vapor,
or have so small a vapor-stream to draw in the

necessary amount of air by injection to carry | also at its lowest point, while the short arm of

are used the gas becomes overcharged with
vapor, producing a smoky light and deposit-
ing large quantities of condensatmn in the ap-
paratus.

In my improved gas-generator I.retain the
advantages of a comparatively small and cheap
gas-tank and gasometer, and at the same time
avolutl the objections of the second method
above set forth.

IFrom theleast consnmption of gas—say one
burner or less to ten—the gasometer has a
vertical reciprocating motion, descending and
opening the valve fully, then a,sc,endmn* and
closing 1t fully; bat if more than the ten  burn-
ers are open, then the gasometer stands still,
varying only as the outlet of the gasis varied,
the vapor-valve injecting a constant stream,
taking 1n a regular proportion of air at all
times.

B, Figs. 1 and 6, is a sleeve held in the bulb-
elbow ° by a set-screw, e. This sleeve has
cast or otherwise attached on its lower wall a
triangular plate, ¢/, to hold in place and act
as a bearing for the various working parts of
the actuating mechanism.

E/, Figs. 1 and 4, 1s an oscillating lever piv-
oted 1n a sleeve, E, at €%, which 1is its fulerum.

¢’ represents an adjustable serew-table upon
the short arm of the lever, extending i1nto the
bulb-elbow G°, as shown.

d° represents the stem of the vapor-valve d*,
the lower end of which rests near to the screw-
table ¢’, as shown.

The long arm of lever K/ extends into the
gas-tank, and is weighted sufficiently toraise
the valve against the vapor-pressure when free
to act.

¢! represents aroller pivoted in the long arm
of lever E/ in the proper position torest upon
the cams E? I3, from which the lever LB/ re-
ceives its motion. The cam E?, which is nearly
circular in form, is adapted to receive an oscil-
lating movement of about ninety degrees.

¢ represents an arm, which at one end is
permanently attached to cam E? and at the
other is joined to pitman €°, which 1s 1tself piv-
oted to the gniderod ¢!, attached rigidly to
the gasometer % Fig. 1.

The special construction of the bearing por-
tion of cam E? gives three elements of motion
to lever I/, Ifrom w to x is a gradual incline,
with the lowest point at w; from xz toy1s a
short concentric segment; from y to 218 an-
other concentri¢c segment, lower and longer
than 2 4. The concentrie distance of the hnex
y from the point 2 1s indicated by the dotted
line z y. The concentric distanceof the hine y 2
from the point w and line x y is shown by the
dotted line y 2. These three elements of mo-
tion merge by easy gradations into each other.

The dotted line w x' represents the position
of the arm ¢° when at the lowest point. When
the arm is 1n this position the roller ¢* 1s at w,
and consequently the long arm of lever B 1s
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the lever thus Leing raised to its highest point,
the valve necessarily is opened thereby to its
fullest extent.

The dotted line r y shows the arm ¢ at what
may be called the ¢ lower tripping-point,” 1n
which position the roller rests upon the cam
E3, as shown in the drawings. The dropping
of the roller by the further movement ot the
arm opens the valve sufficiently to supply the
vapor for ten burners.

The dotted lines y 2’ represent arm ¢ at 1its
highest point, which may be termed the * up-
per tripping-point.” When the arm is in this
position the vapor-valve is entirely closed.

A recess is cut out of the periphery of E? to
receive the bow LE° touching only the two
stops €* and ¢ of the recess.

The cam E?is seen more distinetly i IFig. 7.
It osci'iates on shaft E! concentric with cam
E2, It gives buta single element of motion to
the lever E’, this element being represented by
an incline from u to r. The relative position
and point of intersection of incline » ¢ with
segment « y of cam E? is shown by the dotted
line z ¥ in Fig. 7. Cam E? has also a recess
cut out of the lower portion of its periphery.
Its stops ¢’ and ¢! also come 1 contact with
the bow E°. This bow can be seen more clearly
in its front view, Fig. b, swinging alsoon shaft
E*4, so that the two cams E? and E° and bow
E5 all oscillate concentric with each other.

The bow E°, as stated, swings freely in the
two recesses cut out of the two cams, t()m,hmg
only the stops or end walls of the recesses.
A friction-roller, ', is journaled into the lower
part of bow E”, on which rests the cam-weight
E®, This piece is pivoted into plate ¢ at e'*,
having its free end ¢ weighted and itslower
side, formed into a V-shaped cam, ¢, resting
on roller &!! of bow L>°.

The operation of the valve-actuating mech-
anism is as follows: When the gasometer 8
is in the position seen in Fig. I, and vet de-
scending, the arm ¢ has moved the cam E*to
the position seen n Fig. 6, and stop ¢ has
moved the bow ES so that its roller ¢ rests just
under the point of V-shaped cam ¢!, having
brought bow LE° 1n contact with stop ¢? of cam
E3, Fig. 7. Suppose there are to be nine burn-
ers taking their gas from the apparatus, the
gasometer G, when it deseends a small degree
farther, moves, as shown above, the roller ¢
still more to the lett, and as soon as 1t passes
the V-point of ¢ the latter moves the bow
with some force to the left, and as the bow
was then in contact with stop ¢’ it 15 evident
that it will move the camn E? with 1t. This
has the effect of moving the incline u r to the
right, dropping roller ¢, and consequently le-
ver I/, into which it 18 journaled, on the seg-
ment xr ¥y of cam 1% Thisopens valve d* sutfi-
ciently (having been adjusted to tins point by
screw-table ¢') to admit vapor to support ten
burners, and as but nine are now open, as
above stated, there will be a greater volume

and hence the gasometer will rise., This it
begins to do slowly. The segment z y, known
as the *ten-burner point,” is gradua]ly drawn
to the left by the direct action of arm ¢ until
the point ¢ is under the roller, which lowers

 the same slightly and elevates valve d* corre.

spondingly. The gasometerrises with increased
speed, as the vapor coming in when the roller
is between y and 2 1s sufficient to support
about one-half of the full capacity of the appa-
ratus. When arm ¢ arrives at the dotted line
y 2’ the stop e* has brought the roller of bow
155 back under the V- point of cam-weight E°,

while stop ¢ is now in contaet with bow K°

and roller ¢! has just come in contact with in-
cline v r, as seen at e, It is now ready to
malke the nupper trip,and therollere!! is moved
past the V -point of cam - weight ES The
weight thereof presses on roller ¢!, forces the
bow to the right, taking cam E3 with it, so
that incline » v elevates roller ¢ and lever
E’ to the position seen in Fig. 7, which en-
tirely removes screw - table ¢’ from the stem
of valve d*, 5o that the valve closes entirely
from the force of gravity and the pressure
of the vapor acting In conjunction. If the
nine burners, or any less namber, are kept
in operation, the gasometer will now de-
scend, again open the valve, dropping roller ¢
on segment x y, as above deseribed, again rise
and close the valve entirely,and soon. [If we
now open one more burner, making ten io all,
the gasometer, atter descending, will not rise,
but will keep roller ¢! resting on segment x v,
at which point, as stated, the incoming vapor
and air united being just equal to the outgoing
volume of ten burners, the gasometer will nei-
ther rise nor fall, but will remain stationary,
the vapor-valve admitting a constant stream
of vapor, drawing in a constant and propor-
tionate quantity of air through the air-valve.
Should we now light more burners, then the
volume of outgoing gas will be greater than
that coming 1, and the gasometer will for this
reason descend. This will lower the roller ¢
ob the incline ¢ &, and so on, the more burn-
ers that are opened the lower will the gasome-
ter descend, lowering roller e ou w x propor-
tionately until the valve is full open, which
will constitute the tull capacity of the appara-
tus. It will then be observed that roller ¢ will
be on incline o xr or segment £ ¥y when the gas-

ometer stands still, and a constant stream of

vapor enters the same; but when fewer than
the ten burners are used, then the gasometer
has a vertical reciproe: mng motion,alternately
opening and closing the vapor-va]ve fully.

To recapitulate hriuﬂy, the oscillating cam
E? receives its motion, through arm €, pitman
¢’, and guide-rod ¢'!, from the gasometer G,
It transmitsits motiontovalve d*intwoways—
first, directly to lever E/, through its roller ¢,
by means of cam-shaped periphery w, x,y,and z;
second, through bow I£°, assisted by cam-weight
K¢, to cam E3, and thence to lever E'. Cam

of vapor and air admitted than is going out, | E3simply elevates and holds up lever E/ while
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the gasometer 1s descending to make the lower | movement.

trip, and is pushed aside to drop lever K/ in
making the same. Cam-weight IE8 is lifted
by bow E?, operating on one side of V-shaped
cam B, and returns the force to the bow, and
thence to cam E? by the weight acting on the
other side of the same. Bow E’ receives mo-
tion from cam E2, of any speed, and transmits
it, by the assistance of weight Ef, instantane-
ously and uniformly to cam E°.

VI Theair-valve and its relation to the vapor-
flow—T represents a body of suitable shape,
screwed upon the air-pipe d, which latter coun-
nects the same directly to the inhaling-chaw-
ber. The seat f is tightly fitted into body I,
the ground surface being below, and closed by
means of the valve /. This valve is ground
air-tight with seat f, and opens inwardly. It
is held in position by the arm f2, pivoted on
brackets projecting from the body I.

3 represents an adjustable counter-welght,
which balancesthe valveinany position. f*rep-
resents another weight, the center of gravity of
which is directly below the point of snspension.
These two weights are a part of arm f*, an d are
attached rigidly to the same.

f® represents any suitable cap, the same be-
ing placed over the valve to protect it from any
falling obstruction, a space being left between
it and F to admit air freely.

The operation of the air-valve is substan-
tially as follows: When the vapor-valve D* is

open and a stream of vapor 1s passing out a-.

partial vacuum is formed in the inhaling-cham-
ber and the space beyoud. As stated, the air-
valve opens inwardly, and as soon as a vacuuam
is established the pressure of air withoutopens

the air-valve, supplying the demands made by

the vacuum below. As soon as-the vapor-

If a higher candle-power ot gas
is required—say sixteen—we lower weight 14,
which presents an increased resistance to the
ingoing air, enriching the gas proportionately.
If it is desired to resist the valve nniformly
throughout its stroke, the weight f° may be
moved from the fulerum, thus resisting the
valve also in the first part of its opening. By
means of these two adjustments the gas at the
burners can be regulated as to candle-power
to burn uniformly for all gravities of’ gasoline
and for all number of burners in use.

V1I. Thegas-tank, gasometer, and connections.—
The gas-tank is cylindrical in form, having
double concentric walls G/ G/, which are joined
below by a conical bottom, G*. "Thestructure
rests upon a bell-shaped base, G°, and 1s more
firmly held in position by the anunular ring G4,
permanently bolted to the base. The bulb-
elbows G° and G® are soldered strongly and
tightly through G G’, and are fastened toring
G* by their shanks g by means of lock-nuts
¢'. The bottom G*has a conical disk, g%, Pass-
ing from within to the lower side of the same,
a projecting socket, ¢°, which connects with
vent and condensation pipe C# already de-
seribed. Within this tank the disk terminates
in a socket, ¢* to receive the gunide-sleeve (.
This is held in position at the lower end by a
serew, ¢°, and above by the sheet-metal cone
G7, which 18 perforated, and rests with its
flanged periphery over the top of G/. A seml-
circalar tube, ¢7, begins above cone G and ex-
tends to bottom G2, passing some distance
from and over the gas-outlet ¢°, bat 18 soldered
oas-tight to the interior wall G/ and bottom
G2, A small trap-pipe, ¢° allows condensa-
tion from the house-pipes, &¢., to flow into the
main gas-tank and thence fo the oasoline-
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105

40 valveis closed the gasometer attempts to force | tank C.
its gas out through the inhaling-chamber and The gasometer G° is constructed in the or-
the air-valve, whereby, the currents being re- dinary way, and is made with conical top to
versed from the action above stated, the air- receive the gnide-stem g¢'f, shding freely 1in
valve closes antomatically. As before stated, onide-sleeve ¢°. The ouide-stem ¢'! receives 110
45 the vapor flow varies oreatly as to its volume, the pivoting -screw g%, whereby the vertical
and beyond ten burners, just in proportion to | moyement of the gasometer is transmitted to
the consumption of the gas. This variation | the valve-actuating mechanisin heretofore de-
consequently requires that the air-valve | scribed. The diameter of the gasometer 18
should have a capacity for self-adjustment in made so as to reach about midway between 115
co order that the quantity of air taken 1n may | walls G and G/, and of a depth to keep 1ts
always be in the same proportion to a given | open end always under the sealing-fluid G°.
quantity of vapor injected. This capaeity 1s The operation of these parts I8 substantially
obtained by the employment of the weight 4 | as follows: As gas of a varying density may
which, being placed vertically below the ful- sometimes be forced into the gas-tank, the gas 120
¢z crum of arm f?, is neutral as o resistant at the | on the way to the riser G¥ must first tlow
closing-point of the valve, but as soon as it 1s | above cone G, then down ¢7, and through ¢°.
opened the weight begins to leave the vertical | Ithasthe opportunity of depositing the heavier
line, and,risiug,I*esists,theopening ofthe valve. | particles when it is too rich before 1t passes to
This resistance is gradually increased as the the burners; also, any condensation forming 125
60 weight rises in the are f=. 1t1s, however, nec- | flows directly tothe oasoline-tank, preventing
essary to adjust the amount of resistance in | an over-enrichment of the gas.
the same ratio througheuat the stroke ot the The operation of the remaining parts is ob-
o valve. If a gas-light of low candle-power is | vious without further description.
L desired—say twelve—it is needed ounly to ele- VIII. The means for and method of employing 130
. 65 vate weight f*to a glven point, thus reducing | the tension of the vapor-column for regulating

the resistance of the valve throughout its | the supply of gas to the heating-burners.—Lhe
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- pend for their action on the height of tfh@f(ﬁ()l;—:; essure . . he vapc pe.
'This allows the mereary in bulb b to descend,

~ the vapor equal to a column of rasoline ex-
tending from the tank C to near the bottom of -

IQ

15
- become heavy of
‘weight will assist to connterbalance
~oline column, and to this extent reduce the |
. pressare in the upper part of V.. R
It is evident to obtain a mechanically-com- |
~ plete means of regulating the gas of the heat-

pipe V O already described.

1t is sufiiciently heated for the
“tion of the n]a(‘h]np -

-V Cfrom below, and to the
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means employed for regulating purposes de--

minn and the consequent pressure in the vapor-
If this vapor-
pipe is heated sufficiently to vaporize the gas-
oline thoroughly, there will be a pressure on |

the hot-water pipe, and when this is the case
I for the proper opera-
If the heat is redueced,
consequently will enter the pipe
extent that this
is the case the pressure on the vapor ¢olumn
will be diminished. Also, should the vapor
from a reduction of heat, its
the gas-

the gasoline

~ ing-burner we now - only need use the tension -

o 2g

- quently the pressure is diminished, EEEEEE
~Anordinary steam-gage taking its pressore |
~from the vapor-column, if attached to and op-

ke, This pipe is to be filled
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of the vapor-column so it will close off the

. gas of the heatin g-burner when the vapor-col-
umn 1s complete to the bottom and to let on

Inore gas when the vapor-column and conse.

erating a gas-key controlling the gas to the

heating-buruer, as above stated ,would, in gen- |
-~ eral, fulill these requirements. o §
- The regulator, however, herein described is |
- Constructed asfollows: A pipe, ¢, leads from the
‘vapor-pipe down some distance near the tloor,
~across the bottom of base GG, thenup to a point,

fluid, as water or glycerine, for the purpose of
preventing the heat of the vapor from being
communicated to the regulator. I is a rlass
bulb,terminating below ina small tube,/, which
descends some sixteen mches, thern returning
as k' is connected tocS at he. The bulb H and
tubes 2 and A’ are tilled partly with mercury,
A float, /3, rests on the surface of the mercury,
having a stem, /*, extending upward. where
1t closes off the gas to the heating-burner.
The gas-pipe supplying the heating-burner be-
gins at h°, where it receives its supply from
the main and coutinues to the gas-valve /8,
This bas simply a straight horizontal bore
intercepted and entirely closed by stem 34
when the mercury is at its highest A small
independent conduit, iy 1s seen directly above
the valve, which passes around the A pas-
sage. This conduit 18 adjusted, as to 1ts main
opening, by a small screw., R and is termed
the ¢ safety-tlow,” which keeps the flame of
theheating-burner lighted at the lowest degree
that is safe against being accidentally extin-
guished. The gas-pipe then continues on at h¥
to the eating-burner, which it supplies with
gas from the apparatus.

The operation is substantially as follows -
When the heating-pipe B is cold the gasoline

Same 1s at once transmitted to tube h', depress- -

closed entirely |
reducing the light of the heating-burner to
the minimum degree, and supported only by
the small stream of gas passing through con-
duit 7. This quantity of gas, however, is quite

~ and for this reason no hot water will, for the

storing the heat and again completing the va-
por-column,

off the
50 o1,

‘than half a pound to the square inch, keeping
always a sufficient heat, yet not wasting the
't, | gas by overheating the vapor.

with any suitable |

in vapor-pipe V C extends up to the level with |

the gasoline in tank G,'and-therefore:givés 51'10: o
pressure in the upper part of the vapor-pipe.

forming a level with that in tube A/,

drawing 76 .

down float 12 and its stem, thus letting on 5
Aull supply of gas to

the heating-burner. Ag
SOOI] ' :{ls \'al)or-pressur‘e is prﬂdhced in V 0 the

s
has risen

to a point shown in the drawings, whenit has
the main passage of the gas,

ing the mercury in the same and elevating it

1n tube L until the vapor-column is complete,
at'which time the mercury in bulb H ;

8

msufficient to generate steam in the heater,

time being, be forced down pipe B. Eventually
the heat becoming diminished, the vapor-

column will become shortened, lessening the
| pressure..  As soon- as this has progressed to
Some extent, the mercary in H having
lowered proportionately, h
lets on more gas to the heating-buruer, which
1mmediately generates steam io the heaterand
forces a charge of hot water down B, thus re-

alsog.c. '
ioat h3lowers, which ~

~and consequently again closing ~
£as more or less under the heater, and
By this means the pressure of the va.
por-colamn can be kept from varying wmore
100 . .

1t will be observed that the supply of gas
for heating the water and vaporizing the gaso-
line is regulated according to the vaporizing-
pointof the gasoline underthe necessary press-
ure to operate the apparatus; hence a high
gravity of gasoline, which is comparatively
easily vaporized, does not demand as much
2as under the heater as lower gravities, and 110
no matter what grade is used the regunlator
automatically supplies the exact amount of
heat requisite for its thorough vaparization.
This, too, is the case when condensation finds
Its way back to the gasoline-tank and passes
into the vaporizing-pipe. Also, should much
gas be used at the burners, and consequently
much gasoline present itself for vaporization,
the regulator gives the exact amount of gas
to the heating-burner to supply the increased
demand. Also, should the natuaral temperature
change, the regulator gives sufficient, but not
too much, gas to keep the vapor-column com-
plete.  We have therefore the means of au-
tomatically regulating the heating-flame to
meet the demand of varying qualities of gaso-
hne or its condensation, of varying volumes
of gas being consumed, and in variations of
nataral temperature, meeting every condition
of variation as well as their gseveral combina- 130
tions.
The heating-burner I, which is shown in the
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drawings, 1s constructed of various heating- |
‘coils, ¢ %, to expand the gas before it is emitted

for combustion from the perforated coil ¢/ ; but

any heating-burner having the usual requisites

of a good heater may be made use of.

The general operation of the machine as a
whole wﬂl now be described.

-‘The gasoline can be at any time intro-
duced into the gasoline-tank without interfer-
ing with the operation of making gas, the alr
contained therein flowing to the gas-tank
through the open vent-pipe C, whence it may
be consumed from the burners of the house.

‘The gasoline then passes through the trap-

chamber, deposits therein any objectionable
material, and flows down the gasoline-pipe, es-
tablishing the necessary hydrostatic pressure
to produce the propelling force for the appa-
The gasoline-pipe then enters a hot-
water pipe, whereby the gasoline 1s vaporized,
and escapes through the vapor-valve with suf-
ficient force to produce a vacuum to draw air
through the air-valve, which obeys the action
of the vapor-flow, the air and vapor automati-
cally mixing to pmduce a good illaminating-
gas. As it enters the gas- fanlk it is controlled
in 1ts inlet by the gasometer acting through
the valve-actuating mechanism. The gas then
flows to the burners by the force exerted
thereon by the weight of the gasometer, the
heating apparatus heats water, and the force
of the steam generated forces the heated water
down around the vaporizing-pipe and retarns

1t to the heater, overcoming the resistance of

nlavity and the f1icti011 of the pipeb lw the
tirely free f1 om all mechanwal wmkmg pmts

The gas given to the heating-burner is aun-
tomatically controlled and eeouomwed by a
regulatorthat acts in accordance with the com-
pleten%s of the vapor-column, that being the
condition necessary for the proper worl{mg of
the apparatos.

Some of the advantages of my improved ap-
paratus are as follows: By the employment of
the method herein described to obtain -the
pressure of the vapor-column a regular uniform
pressure 18 obtained for the operation of the
apparatus, and the dangers, losses, and incon-
veniences of tlooding the apparatus, under all
conditions, by g oasoline from its tank are wholly
obviated Wlthout the employment of any anx-
iliary safety mechanism for that purpose. The
supply of gas to the heating-burner is auto-
matically regulated according to the vaporiz-
ing-point of the gasoline under all conditions

© of temperature, quality of gasoline used, and

6o

65 gasoline on hand at any time and of replen- | gas.

volame of gas consumed. The condensation
accumulating in or flowing 1nto the tank, or
any leakage from the vapor-valve, 1s automati-
cally drained into the gasoline - tank, from
which it is used over again, thus preventing
the sapercarbureting of the gas. Ready means
are atiorded also of ascertaining the amount of

1shing the tank with satety without disturbing
the operation of the apparatus or taking the
pressure off of the gasoline-column. The ex-
pense of tankage also is reduced, because there
18 no pressure on the tank except that given by
the gasometer, whereby danger of leakage is
incidentally reduced. iquilibrium is also es-
tablished at all times and under all conditions
between the gas and gasoline tanks. Uni-
formity of pressure 18 obtained and the danger
of overpressure or collapsion in the latfer
avoided, which result might otherwise occur
by the expansion and contraction of the gasin
(,hemges of the natural temperature. Contin-
nous gas-vent is given to the gasoline-tank,
the space left by the COHblllllpflOIl of gasoline
being supplied by gas from the gas-tan k. The
labor, attention, expense, and room are saved
of anyspecial apparatus for storing up a power
to operate the apparatus, such as pumping
any gas or liquid or elevating the gasoline or
other liquid above the apparatus to obtain a
working pressure.

By the employment of the heating appara-
tus and water-circulating system the water is
heated slightly above the boiling point, and 1s
forced down the heating-pipe burwundmg the
vapor-pipe, the water bemn then returned to

the heater, thereby .:11*01(11110 the loss of the

water by evaporation, Wlt}ll{)ub the employment
of any valve or mechm‘lically-moving parts,
thus'increasing durability and reliability to a
maximum degree.

The apparatus also may be quickly started
by using water previously heated.

By the employment of the speclal regulator
herein described, orits equivalent operated by
the tension of the vapor-column, the gas flow
to the heating-burner is almost entirely cut
off, thus saving all superfluous gas when the
vapor-column is completed, and saddenly in-
creasing the flame to a degree sufficient to
generate steam in the steam- “chamber to force
the heated water through pipe B when the va-
por-column becomes diminished.

The regulator is free from intricate working
parts, so that the chances of clogging or other
disarrangements are reduced to a low average.

By the described construction of the vapor-
valve and inhaling-chamber the simplest form
of a valve is made use of to give a strong 1n-
jecting force to the vapor in all the various
stages of its opening, and especially where a
small stream only is required.

By the employment of the valve mechanism
in conjunction with the vapor-valve and cham-
ber the apparatus is enabled to supply alarge
quantity of gas by constantinjection with a sta-
tionary gasometer, and also to give a tfull open-
ing of the vapor-valve and a reciprocating mo-
tion of the gasometer where few bLurners are
used, thus avoiding the expense and space of a
larﬂ'e gas-tank, overworking of the valve-actu-
atmg mechmusm and the uneven flow of the
1t also avmds, on the other hand, so 1n-
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tricate aud minute an adjustment as wouald be
necessary for making gas for a single barner
or less.
By the employment of the improved air-
5 valve herein described the air-currentisalways
proportional to the vapor flow, and the pro-
portion of air mixed with the vapor can be
adjusted for all varying flows of the vapor.
The construction of the valve is such that
10 it can be easily taken apart and cleaned as

required without disarranging the adjustment |

of the various parts.

I am aware that a steam-generating appa-
ratus having a coil of pipe with return-pipe

15 for connecting the top and bottom of the same
18 not new.

Iamaware,also, that the combination, broad-
ly, of an inhaling-chamber with a vapor-valve
18 not new.

20 I am aware, also, that the combination of a
vapor-valve with trip mechanism actuated by
the gasometer is not new.

1 am aware, also, that a gasoline-tank having
g filling-pipe with tloat and rod is not new;

25 but,

‘Having thus fully deseribed my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

I. In combination with the steam-generat-

3o ing apparatus A B, having the check-pipe B?,

| the water - circalating system B B2, substan-
tially as deseribed.

2. In combination with the steain-generat-
Ing apparatus and the water-cirenlating pipes

35 B B? the vent-pipe B4 extending above the
discharge-mouth of the pipe B2 as described.

3. In combination with the steam-chamber
A B, the store.chamber B? and check-pipe B,
as deseribed.

40 4. In a circulating system substantially as
described, the vent-pipe Btand check-pipe B,
in combination with the chambers A B and
B3, as described.

9. The circulating system described, con-

45 sisting, essentially, of the tollowing combina-
tion of elements: the steam-chamber A B, de-
scending water-pipe B, return-pipe B2, store-
chamber B3, vent-pipe B4, and check-pipe B?,

6. The combination ot the following ele-

so ments: a gasoline-tank, a continuous pipe ex-

tending therefrom to the inhaling-chamber, |

having a descending and ascending leg, the

latter of which rises above the gasoline-tank,

and means, substantially as described, for ap-
55 plying heat to the same.

7. The described method of supplying en-
riching vapors to an inhaling or air-mixing
chamber located above the source of the sup-
ply of enriching material, which consists in

6c generating the vapor trom a column of enrich-
ing material and injecting the generated vapor
into the inhaling-chamber directly by the hy-
drostatic pressure of the column of enriching
material from which the vapor was obtained,

|

the column being of sufficient height to ob- 65

tain the inbalation of the requisite amount of

atmospheric air, as set forth.

8. In combination with the gasoline-pipe

having an ascending and descending leg, a
heating-pipe encircling the ascending leg, sub-
stantially as described.

9. 1n combination with the gasoline-pipe ¢,
the hot-water pipe B, having the extension BS,
as and for the purpose described.

10. The method desecribed of regulating the
supply of gas to the heating-burner, which
consists, essentially,in actuating theregulating
mechanism directly by the tension of a colamn
of vapor of the substance employed to gener-
ate the gas.

11. In combination with the inhaling-cham-
ber D, having the stud d?, the vapor-valve d*,
as described. | |
- 12. The lever E’, pivoted at ¢ and having
adjusting screw-table €% adapted to adjust the
opening of valve d*, as specified.

15. In combination with the lever E/, the
cain E° having incline « v, adapted. substan-
tially as described, to elevate lever E’ for the
parpose of closing the valve.

14. In combination with the cam E?, having
stops ¢’ and €%, the camn E3, having correspond-
ing stops, and the intermediate bow, E%, as de-
seribed.

15. In combination with the cams E? E? and
the bow E°, the weight-cam ES, us and for the
purpose deseribed.

16. In combination with a eam, E3, adapted,
substantially as described, to drop the lever E/
for opening the valve a predetermined extent,
a cam, K2, adapted, substantially as described,
to drop the lever E’ still lower for opening the
valve wider. ‘

17. The air-valve F, having counter-balance
J? and weight f*, the latter adapted to present
a gradually-increasing resistance to the open-
ing of the valve.

18. 'The air-valve herein deseribed, having
arm f* and valve f’ pivoted and attached to
the valve-sear, so that the working parts may
be removed and replaced without disarrang-
ing the same, as set forth.

19. In a gas-tank constructed substantially
as described, the combination of cone G7, gas-
passage ¢’, and trap ¢°.

20. The combination of the  following ele-
ments: gasoline-tank, gasoline-pipe, vapor-
pipe, inhaling-chamber, and delivering-pipe,
gas-pipe, and condensation-pipe C4% the con-
struction and arrangement being such that a
complete circuit may be made through the en-
tire gas-making apparatus.

In testimony whereof I hereunto set my
hand this 10th day of November, 1879.

T. VAN KANNEL.

Attest:

THOMAS WOOD,
W. S. MOSER.
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