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UNITED STATES

PaTeEnT OFFICE.

JACOB M. GOLDSMITH, OF CHICAGO, ILLINOIS.

GAS-GENERATING APPARATUS.

SPECIFICATION forming part of Letters Patent No. 489,737, dated January 10, 1893,
A pplication filed January 26, 1892, Serial No. 419,242, (No model.)

To all whom it may concern:

Be it known that I, JacoB M. GoLDSMITH,
a citizenof the United States, residing at Chi-
cago, Illinois, have invented certain new and
useful Improvements in Portable Gas-Gener-
ating Apparatus, of which the following is a
specification. ,

The object of my invention is to make cer-
tain further improvements on the gas gener-
ator described and claimed in an application
heretofore made by me, Serial No. 378,816,
filed January 23, 1891, Patent No. 476,261,
dated June 7, 1892; and my invention con-
sists in the features and details of construe-
tion hereinafter described and claimed.

In“the drawings, Figure 1 represents a side
elevation, partly in section, of one arrange-
ment of my improved gas works; Rig. 2 rep-
resents a side elevation, partly in section, of
another form of my improved gas works; Fig.
3 represents a longitudinal section of a com-
pound air injector used by me; Fig. 4 repre:
sents a plan view of the same; Figs, 5, 6 and
7 are details of the burner used in connection
with my improved gas works; Figs. 8, 9, 10,
11 and 12 show details of the automatie valve
trip used with my improved gas works; Figs.
13 to 20 inclusive are details of the oil valve
used by me; Figs. 21, 22, 23 and 24 show de-
tails of the particular kind of retort which I
prefer to use in connection with my improved
gas works; and Fig. 25 is a side elevation,
partly in section, of a modified arrangement
tor securing the flow of oil to the retort..

In making my improved gas works,I make
them in many respectslike the one deseribed
and claimed in my said patent No. 476,261.
The oil supply tank or reservoir, the water
tank or receptacle, the gas holder, and the
generator for converting the erude oil or pe-
troleam into gas, may be made substantially
as deseribed and claimed in my other appli-
cation,and operatedinsubstantially the same
way. Iintroduece,however, a numberof modi-
fications or details, whichI considerimprove-

- ments, and in respect to which I desire a pat-

50

ent. Theoil supply tank or reservoir may be
focated with reference to the water reservoir
and gas holder, either as shown in my other

application, or as shown in Fig.1 of my pres-

ent application. I have designated the oil
reservoir as A, the water reservoir as. B, and

-verted into gas.
the holder C, throngh an appropriate pipe, to-

the gas holder as C.. The other parts I will
designate and letter as I describe themn. The
oil-—petroleum or other oil—is intended to be
stored in the tank A, whance it passes through
a pipe 'to a retort, where it is heated and con-
From thence it passesinto

raise the holder, which isarranged in the wa-

55

60.

ter reservoir B untilit has reached the proper .

limit, and from whence it passes through ap-
propriate pipes to the place of use.

First. The first improvement that T desire
to describe isa compound airinjector, Iocated
in the gas pipe between the retortand the gas
holder, and I will designate this injector as
D. Itisshown in detailand enlarged in Figs.
3 and 4 of the drawings. In Fig. 3 1 have
shown a longitudinal section through the in-
jector, and in Fig.4a plan view. Theinjector
is intended to be open at the top to admit of
the desired quantity of air intended to be
mixed or mingled with the gas and pass with
it into the gas holder. Near the opening of
the injector I have shown a cut-off plate d,
provided with a handle d’, by which it may
be slid or moved into position either to en-
tirely close the opening to the injector, or to
leave enough opening to admit the required
quantity of air, as desired. Farther down in
theinjectorl havearranged a valve d?, mount-
ed on a rock shaft d°, by which it may be
raised or opened to admit the air, as desired
in the operation of the works. ‘This shaft has
a rod d*shown in Figs. 1 and 2, connected
with its end, which extends down to connect
with the end of an automatic valve trip, to
be hersinafter deseribed, so that the valve d?
will ‘be automatically opened and closed ‘in
the gperation of the machine. After the air
has passed the valve d? a portion of it passes
along the main pipe of the injectot, as shown
in Fig. 3, and the remaining portion passes

-through an auxiliary pipe or pipes d? shown’

in Fig. 4. A gas pipe E, leading from the re-
tort, carries the gas into the main injector
pipe,and dischargesitata point intermediate
the place where the auxiliary pipes depart
from and return to the main injector pipe.
As the gas rushes through the gas pipe, it
is discharged into the main injector pipe
through a nozzle ¢, which creates a suction
that draws ‘the air along with it, and causes
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it to commingle with the gas to pass forward

. through a flap valve ¢/, which opens against

10

the pressure of the gas in its forward course,
but which closes against any back pressure
of the-gas, so that the gas and air mingled
with it may pass forward into the gas holder,

“but cannot pass backward out of such holder.”

The air that passes through the auxiliary
pipe or pipes d® again enters the main pipe
beyond the nozzie e of the gas pipe, so as to
be mingled with the gas and carried forward
into the holder. There will thus be provided

" means for the admission of air into the pipe

15

to commingle with the gas at two places, one
supply coming from the main injector pipe,
and the other entering from the aunxiliary
pipes. The arrangement and operation of

. these parts will-be apparent from an exami-

20

25

30

35

nation of Figs. 3 and 4, in connection with
tho above description. . s

.. Second. Thenextimprovementthatldesire
to describe isin relation to regulating the ad-
mission. of gas into the burners F, located
under the retorts, by which the retorts are
heated. It.isnecessary in somecases to have

agreater supply of gasthanothers, asaffected

by variations of climate and amount of heat
required in the retorts. To effect:this regu-
Jation, I employ means a8 illustrated in Figs.
5,6 and 7 of the drawings.- At the entrance
to the burner I arrange a disk f, provided
with a number of holes, which are adapted to
register with holes in the bottom f’ of ‘the
burner. By moving this disk in the one di-
rection or the other, these holes may be opened
for the admission of air, or closed to exclude

" it, gither in whole orin part. The gas passes

40
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ply that constantly passes through the three.

65

into s chamber f? and along through the holes,
preferably three of them, shown particularly
in Fig. 5, to the nozzle of the burner. These
holes are eonstanily open. In order fo in-
crease the supply of gas beyond what will be
farnished through these three holes, I ar-
range a pin valve f% which passes through
the plate f, and through the bottom of the
burner f’, and protrades into the burner
through the larger central hole shown in Fig.
5. Thispinis tapered at the point, so that by
serewing it back a space will be left around
the point for the admission of gas, and by
serewing it forward, the space will be dimin-
ished or entirely filled by $he pin; thus mak-
ing the hole variable in size of opening. By
the use of the disk f, with its holes register-
ing with theholes in the bottom of the burner,
I can regulate the supply of air admitted to
the burner, and by screwing the pin valve
farther in“or out, I can increase or diminish

the guantily of gas that shall be admitted to-

the barner over and above the regular sup-

holes around the pin. The arrangement and
operation of these parts will be readily un-
derstood from an examination of Figs. 5, 6
and 7, in connection with the above descrip-
tion. .
- Third. The nextimprovement that I desire

to describe is in reference to the means for
automatically tripping the valves to shut off
or regulate the supply of oil, gas and air that

shall pass through their respective pipes. I-

have illustrated this improvement in Figs. 8,
9, 10, 11 and 12, of the drawings. In the lat-
ter of these figures I have shown a modified
form of trip. In both cases, however, the trip
is intended to be automatic. -In Figs. 8 and
9 I have shown a nicely balanced tube G, in-
tended to be partially filled with some un-
stable lignid that will run from one end to
the other, as the ons end or the other is de-
pressed. Near one end of, this pivoted tube
is a rod or link g, that connects with the arm
or handle of a valve in the ¢il supply pipe, to
admit or shut off the supply of oil to the re-
tort. Near the other end is a rod or link 4*
heretofore mentioned, that connects the han-
dle of the shaft d® to open or close the valve
d?in the air injector. Mounted above the
pivoted tube G is a'leverage bar G’, which is
arranged to oscillate withit. Atoneend this

bar is connected to the end of the pivoted

tube by means of an extension g’, between
which ard the end of the bar a rubber cush-
ion ¢g* may be arranged, and, if desired, an-
otherTabber cushion g is also: preferably ar-
ranged on the bolt connecting the bar G with
the extension ¢’ on the end of the pivoted
tube, and immediately beneath such connec-
tion. These rubber cushions prevent any
sudden jarring or movement, and insure an
easy and regular movement of the parts. Ag
the other end of the bar G’ is a rod or link
g%, which extends up by the side of the wa-
ter reservoir, so as to be engaged by an arm
g%, extending from the top of the gas holder,
by which it may be raised or lowered, as the
holder is raised or lowered when certain lim-
its in its movement have been reached. In
Figs. 10, 11 and 12, I have shown a modified
form of this automatic valve trip. In these
figures I have pivoted a bar G® at a central
point, instead of using a pivoted tube con-
taining an unstable liquid, and below it I
have pivoted the bar G’, connected at one end
to the bar G*, with rubber cushions g” and g5,
as in the other case. The top of this bar G2
is arringed to have-a weighted roller G3,
mounted on it, adapted to roll toward the one
end or the other, as the bar G2 tips in the one
direction or the other. This roller G® rides

on the bar G% and is balaneced on it and suf-’
-ficiently weighted by means of the weights

¢°. Bythus using the bar G” in these differ-
ent arrangements, movements may be trans-
mitted from the holder to the end of the piv-
oted tube or pivoted bar ‘farthest from the
holder, through the medinm of the longlever-

| age afforded by the superimposed bar G’, in-

stead of by a direct action on the end of the
pivoted tube or pivoted bar. The object of
this is to not only prevent any sudden jar of
the gas holder as it strikes the stops on the
red ¢* in its up or down movements, which

would oceasion a fluctuation in the pressure

70

75

8o

85

21

95

100

10§

I10o

115

120

125

130



(3]

499,787 3

of the gas supply from the holder,so as to af-
fect the uniformity and eonstancy of thelights
or burners being supplied with gas from the
holder, but to increase the leverage power by
which the holder in its movement actuates
the pivoted tube or bar. The arrangement
and operation of these auntomatic trips will

- befully understood from an inspection of Figs.

10

8 to 12 of tke drawings, inclusive, in connee-
tion with their description above. It isin-
tended by the use of the automatie tripsabove
deseribed to shut off the supply of oil from
the retort whenever the gas holder has been

" raised by the supply of gas to the pre-dster-

15

20

25

mined limit of its upward movemsent. In case |
of a failure for any cause to thus shat off the

supply of oil, so that gas would continue to be
generated, notwithstanding the holder had
been lifted to the limit of i{s.intended up-
ward movement, I consider it desirable to sm-
ploy ineans to prevent the passage of gas from
the retort into the holder. To effect this, 1
arrange an emergency valve ¢® in the gas
pipe, as shown in Fig. 1, and have carried a
rod or link ¢” from the arm or handle of this
valve up through the out-projecting arm g°
from the top of the gas holder, and have pro-

- vided such rod or link with a stop at its ap-

30
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per end. If the gas holder should for any’

reason rise above its intended limit,; the arm

g°® ‘would come into contact with the stop on.

the upper end of the rod or link g% and by
carrying such rod up, turn the valve gb so as
to shut the gas pipe leading from the retort
tothe holder and prevent theé passage of more
gas into the holder and the consequent lift-
ing of the holder beyond its intended limit
and the breaking of the water seal. The ar-
rangement and operation of these parts will
%e easily understood from an examination of
ig. 1 of the drawings. _

Fourth. The next improvement that I de-
sire to describerelatesto the construction and
operation of the valves for supplying the oil
to the retorts, and is illustrated in Figs. 13 to
20, inclusive,of thedrawings. Thereare two
valves shown in these figures, one of which
may be termed the service oil supply valve,
and the other the emergency valve. The
service supply valve is the one which is used

‘under ordinary circumstances to supply the

oil to the retort to be converted into gas. . It
is particularly shown in Figs. 13 and 14 of the
drawings. This valve may be designated by
the letter H. The oil coming in, as indicated
by the arrow, passes into a chamber A. Be-
fore it can pass out and along to the retortit
must come into the chamber &’. Arranged
between these chambers is a disk h? provided
with a hole adapted to register with a hole
passing through 5 partition into the cham-
ber h’. As the disk is turned; however, its
hole will pass away from the holeleadinginto
such chamber, and cut off the supply of oil.
The holes register when the oil is intended to
pass from the oil tank into the retort, and do
not register when the oil supply is cut off.

This valve disk is provided with a stem, and
is held against its seat by means of a spring
A%, which 'in turn is held in a sleeve provided
with a stem h% which may be turned, and
with it the valvedisk 1% by means of anarm
b5, connecting with the rod or link g on the
pivoted tube or bar. In thisway, as the piv-
oted tube or bar rises or falls the valve disk
h? will be turned so as to have its hole regis-
ter or otherwise with the hole leading to the
chamber %/, to admit or shut off ths supply of
oil, The emergency valve is particularly

‘shown in Fig: 19. 1t may be Jdesignated by

the letter 1. It differs from the service valve
only in the form of the valve disk h? which is
unprovided with a hols, but which is adapted
to pass back and forth across a hole through
which the oil from the oil tank or reservoir
pagses, 30 as to shut off $he supply when the
exigency requiring iis jse arises. By dis-
pensing with the hole in the emergency valve
disk, aslower and graduating effect is secured
in shutting of the supply of oil than by the
use of the hole in the service valve disk. This

70
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is the principal reason for using 2 valve disk

of this form, instead of one provided with a
hole, as shown in Fig. 13. The emergency
valve is intended to be operated for the same

‘purpese,and bysubstantially the same means

as in myother application, and need not be
further deseribed indetail. The valvedisk A?
in both the valves shown, is provided witha
stop pin A° protruding into a noteh A%in the
edge of the valve disk to insure the proper lo-
cation and limit the movements of the valve
disk. The construction,arrangementand op-
eration of both of these valves, and all their
parts, will be easily understood by an exami-
nation of Figs. 13 to 20, inelusive, in connee-
tion with my deseription above.

Fifth. The next improvement that I desire
to describe relates to the automatic drip from
the chamber, in which particles of condensa-
tion from the gas holder are collacted. This
drip, which T will designate by the letter J, is
shown in Figs. 1 and 2 of the drawings. At
the bottom of the chamber, below the water
reservoir, in-which particles of condensation
collect, is arranged a trap 72 A pipe j’ opens
from the bottom of the chamber into this trap,
and permits the particles of condensation to
pass or drop down into the trap. The pipe j
leading from the bottom of the chamber into
the trap prevents the accumulation of cont
densation in the chamber, and as the trap is
filled, it affords a seal to prevent the escape
of gas. A pipe j* leads from the trap j, from
which the particles of condensation may be
piped or carried off by a pipe,asshown in Fig
1, back into the cil tank; when the same is
free from pressure, 30 4s to again pass through
the retort and be converted into gas.

Sixth. The next improvement I desire to
describe relates to the arrangement of an oil
gage, shown particularly in Figs. 1 and 2, to
indicate the quantity of oil, from time to time,
in the oil reservoir or tank. To do this, I ar-
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range a float K, connected with a rod that
rests on the surface of the oil contained in the
tank under pressure,and moves up and down
with it. A rod % extends up into a glass or
other transparent, pipe &/, preferably-inclosed
in a sletted tube to prevent its becoming
broken, and through which the end of therod,
as it moves up or down, may be observed from
time to time to note the consumption of oil
in the tank,so that the supply may be replen-
ished as required. ¥ employ this kind of a
gage or indicator in preference to a glass tube
at the side of the tank, in which the oil may
rise and fall, as in that case the breakage of
the tube would permit the oil which is under
pressure to flow out and cause liability to fire
or other damage.:

Seventh., The next improvement that I de-
sire to deseribe relates to means for supply-
ing the oil tank with heat, so as to raise and
maintain the temperature both of the oil and

of the air in the oil tank, by which the press--

ure on theoil to make it flow is secured. This
improvement is shown in Fig. 2 of the draw-

ings. - I have surrounded the retorts with a

hood L, which communicates with an annular
jacket L', around theoil supply tank. The
heat passes from this hood into the jacket or
chamber surrounding the oil supply tank, so
as to heat such tank, and thereby heat the

""oil and the air contaived in the tank-above
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the oil which had been pumped in to secure

the necessary pressure on the surface of the

oil.. As the oil in the tank diminishes, the
heat causes the air within the tank to suffi-
ciently expand,and thus to maintain a press-
ure on the surface of the oil without frequent
replenishment of air from the pump. This
improvement will be understood by an ex-
amination of Fig. 2, in connection with the
description above.

Eighth, The nextimprovement thatIdesire
to describe relates tothe means for supplying
carbureted. air fo the burner when the fire is
started. This improvement isalsoshown par-
ticularly in Fig. 2 of the drawings. A pipe M
is arranged within the oil tank with its top
open butabove the highestsurfaceof the oil in
thetank. Thispipe extends down and along,
preferably beneath the bed plate, and opens
into the same chamber that the gas is supplied
to from the gas holder. It is provided with
a suitable eock or valve, so that it may be
opened or closed, as required. 'When it is de-
pired to start the fire to heat the retort, the
requisite quantity of air is pumped into the
oil tank tocreate the desired pressure, and af-
ter it has become carbureted, the valve or
cock in the pipe M is opened, so that car-
bureted air passes along such pipe and into
the chambér which communicates with the gas
holder. It passes upintothe holder and raises
it until the pressure is equalized in the oil
tank and in the gas holder. By then swing-
ing the burners into place under the retort, the

" pipe conveying gas from the gas holder to the

burners is opened, and the carbureted air

Tretort.

passes to the nozzle of the burners. When
the fire is lighted, the retorts become heated,
and the operation of manufacturing gas iscar-
ried along asintended. The cock in the pipe
M. should be closed after a sufficient quantity
of carbureted air has been supplied, so that
there will be no further passage of air from
the oil tank to the gasholder. By taking the
tarbureted air from the oil tank to the gas
holderin this way, an even pressure is secured,
which would not be the case if the carburet-

- ed air were taken from any othersource, and

aleohol or other liguids dispensed with in
startingthe fire. The arrangement and oper-
ation of this improvement will be understood
by a reference to Fig. 2 of the drawings, in
connection with my deseription.

Ninth. Thenextimprovementillustratedin
Fig. 25, relates to the means of securing or
compelling a flow of oil to the retort. In the
use of thisimprovement I propose to dispense
with the pump O and compressed air on the
surface of the oil in the tank, and in their
place to employ a receptacle or chamber N,
arranged above the retort, into which the gas,
as it is generated, passes. A pipe n leads
from this receptacle back, around, and into
the oil pipe intermediate the oil tank and the
By opening a valve n’ in this pipe, a
portion of the gas from the receptacle passes
around and-into the oil pipe, where it is de-
livered through a nozzle n% pointed in the di-
rection of the flow of oil. The gas from the
receptacle, and under pressure, rushing
around to this pipse, enters the oil pipe with
sufficient force.to cause a suction in the di-
rection of the retort, so as to draw or lead the
oil to the retort, thus acting as an injector
and producing the same effect as a body of
compressed air on the surface of the oil in
the tank. Amnother pipe N’ leads from the
receptacle on toward the air injector and gas
holder. A valve n®is located in this pipe,
and a valve n*is located at the entrance to
the receptacle opening by the pressure of the

‘gas from the retort. The valve n® the valve

7’ and the valve d? in the injector open and
close automatically and simultaneously. in
the operation of the machine, to prevent the
gas from passing from the receptacle N when
pressure in such receptacle is needed, or to
permit the gas to pass therefrom when de-
sired. An examination of Fig. 25, in connec-
tion with the description above, will make
this improvement plain.
improved form.of construction is to relieve
the oil tank from pressure. The balance of
the gas from the receptacle passes along the
gas pipe into the holder, in the nsual way, or
in the same way as in the other forms of con-
struetion. gy

I prefer to use in connection with my im-
proved gas works the forms of refort like
those illustrated in Figs. 21 to 24 of the draw-
ings, inclusive. Theretortillustratedinthese
figures of the drawings is in all substantial re-
spects the same ag that described and claimed
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in an applications~Serial No. 372,815, filed by
me November 28,1890. I will not stop to de-
seribein minute detail the various partsof the

retort, but will refer to my application above

mentioned for a fuller description of its con-
struction and operation.. I will simply say
that J represents the retort in which there is
a continuous tortuous Ppassage intended to
detain the finid to be converted into gas in
proximity to the burners as a source of heat.
The oil enters through the pipe J’, and, after
traversing the tortuous passagé, the gas into
which it is converted passes up through.the
pipe j until it strikes a baffle plate j’, which
breaks it into a number of streams’ that pass
out through the small holes ;2 shown in the
Pipe just below.the batfle plate into the hol-
low superheater J2, which is provided with
heating passages j®, through-which -the heat
passes to aid in heating the su pérheater suf-
ficiently to farther décompose or superheat
the gas. ‘

In Fig. 23 I have shown a modification of
the retort, in which form the pipe J’ leads
the oil into a flat coil J% which contains or
affords & tortuous Dassage to detain it in prox-
imity with the heat until it is ¢onverted into
gas and passes up through the superheater to
be farther decomposed as in the other case,
The retort found in Fig. 23 will be found par-
ticularly advantageous in con nection with
small works; while the retort shown in the
other figures is particularly adapted forlarger
works. .

In Fig. 1 of thé drawings I have shown one
retort, and in Fig. 2 I have shown two. It is
obvious, however, that either one or motre re-
torts may be used,as the amounnt of heat re-
quired may render convenient or desirable,

What I regard as new and desire to secure
by Letters Patent is:

1. In portable gas works, the combination
of an oil supply tank, a gas generating retort,
a gas holder, pipes for conveying oil from the
tank to the retort and gas from the retort
to the holder and gas
the place of use, an air injector opening into
the pipe between the retort and the holder,
provided with an air inlet and with a valve
mounted on a rock shaft to move it from or
toward its valve seat toopen or close it, an an-
tomatic valve trip, and a rod conneciing the
valve shaft with the valve trip,
the retort to the holder being provided with
a discharge nozzle entering the main injector
pipe between the valve and the holder, sub-
stantially as described. ’

2. In portable gas ‘works,
of an oil supply tank, agas
a gas. holder, pipes for conveying oil from
the tank to the retort and gas from the retort
to the holder and gas from the holder to the
place of use, an air injector provided with an
air inlet and with a valve mounted on a rock
shaft to move it from or toward its valve seat
to open or close it, an automatic valve trip,
and a rod connecting the valveshaft with the

the combination

from the holder to -

the pipe from .

generatingretort;-

valve trip, and with an auxiliary . pipe or
pipes opening at the ends into the main in-
Jector pipe, the pipe from thé retort to the
holder being provided with a discharge noz-
zle opening into the main injector pipe be-
tween the points where the ends of the auxil-
iary pipeor pipes enter the main injector pipe,
substantially as described. " o

3. In portable gas works, the combination
of an oil supply tank, a gas generating retort,
a gas holder, pipes for conveying oil from the
tank to the retort and gas from the retort to
the holder and gas from the holder to the
place of use, dnautomatie valve trip compris-
Ing a pivoted member and & leverage bar con-
nected to the pivoted membei at the end
farthest frot the gas holder, and with a rod
or link at theend nearést the gas holder mov-
-able up-and down by the holder as it reaches
the limits of ity movements, substantially as
described. . o

4. In poitable gas woiks, the combination
of an oil supply tank,a gas generating retort,
a gas holdet, pipes for conveying oil from the
tank to the rétort and gas from the tetort to
the holder and gas from the holder to the
place of use,an automatic valve trip compris-
ing a pivoted member and & leveiage barcon-
nected to the pivoted member at the end
farthest from the gas holder and with a rod
or link at thé end nearestthe gas hilder, mov-
able up and down by the holder as it reaches
the limits of its movements, and means shift-

-able by the tipping of the pivoted member .

and bar froin one end of the trip to the other,
substantially as described.

5. In portable gas works, the combination
of an oil supply tank, a gas generating retort,
a gas holdeér, pipes for conveying oil from the
tank to the retort and gas from the retort to
the holder and gas from the holder to the
place of use, a valve comprising chambers
separated by a valve seat provided with a4 port,
a valve disk fitted against the valveseat pro-
vided with a port and with a central projec-
tion, a valve stem provided with a hollow
head engaging the projection on the valve
disk, and a Spring arrangedin the hollow head
of the valve stem and holding the valve disk
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constantly to its seat, substantially as de- _

seribed, . ‘ )

6. In portable gas works, the combination
of an oil supply tank,a gas genérating re-
tort, a gas holder, pipes for conveying oil from
the tank to the retort and gas from the retort
to the holder and gas from the holder to the

[2¢

place of use, a valve comprising chambers

separated by a valve seat provided with a

provided with a port 'and with a central pro-
jection, a valve stém provided with a- hollow
head engaging the projection on the valye
disk, a spring arranged in the hollow head of
the valve stem and holding the valve disk
constantly to its seat, and means for limiting
the extent of movement of the valve disk,sub-
stantially as described. o

I2 5”‘

-port, a-valve disk fitted against the valve seat *
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~ substantially a¢ described.
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7. In portable gas works, the combination
of an oil supply tank, 2 gas generating re-
tort, a gas holder, pipes for conveyingoil from
the tank to the retort and gas from the retort
to the holder and gas from the holder to the
place of use, the oil tank being provided with
a hot air surrounding jacket, and a hood in-
closing the retort and commn unicating with the
interior of the oil tank jacket, substantially
as described. o '

8. In portable gas works, the combination

of an oil supply tank, a gas generating retort,’

a gas holder, pipes for conveying oil from the
tank to the retort and gas from the retort to
the holder and gas_from the holder io the
place of use, the oil tank being provided with
a space above the surface of the oil for the
reception of air under.pressurs, & pipe open-
ing into the oil tank above the oil.and leading
to the gas holder; and a valve or cock insuch

pipe.to permit or prevent the passage of car- |

bureted air from the cil tank to the gas holder,

9. In portable gas works, the eccmbination
of an oil supply tank, a gas generating retort,
a gas holder, pipes for conveying oil from the
tank to the retort and gas from the retort to

‘prevent the passage

489,737

| the holderand gas froﬁl the holder to the place

of use, a gas pressure receptacleintermediate
the retort and the gas holder, a pipe leading

from the receptacle and entering the oil pipe-

intermediate the oil tank and the retort, and
a valve in such pipe connected by a rod ¢
with the automatic valve trip, whereby the
valve is automatically operated to permit or
of ‘gas from the recep-
facle to the oil pipe to facilitate the flow of
oil, substantially as described. !

10. In portable gas works, the combination
of an oil supply tank, a gas generating re-
tort, a gas holder, pipes for conveyingoilfrom
the tank to the retort and gas from the retort
to the holder and gas from the holder to the
place of use, a gas pipe leading from the re-
tort to a gas holder, an emergency valve in

-such pipe intermediate the retort and the

holder, and means actuated by the -holder
when it rises above its normal limit for auto-
matically operating the valve to close the gas
pipe, substantially as deseribed.
| , JACOB.M. GOLDSMITH.
Witnesses: - :
THOMAS A. BANNING,
EPHRATM BANNING.
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