{No Model.) : . : 6 Sheets—Sheet 1.
- W. F. BROWNE.

APPARATUS FOR GENERATING AND DISTRIBUTING HIGH PRESSURE GAS.
No. 263,315, | Patented Aug. 29, 1882,

P===3 |
£ PA —
= a8
& e ‘
& | VN
P
.Dm ’O .. d B == J/ .
o o N =2 =l A
- : =D Al
ol o
s\ o ]’:rI
| == i
: : iRl B
4 olLAP 4
di) _E, e : & at W” H
o ‘ i )
!
Of 1] » J./ .)‘.’ ﬂ
[ c’ © Rog 1I: - = 1
: d.:, ] .l.f 1 4. . 7
5l ° Ay 3 a ] . ; 2
IS ef’} | g . > F ' ¥
° AT ¢ 1 {2
G [e] ) ) . 24 fl %
o o =
: 65‘ o _B G' 72 A @
-2 ° =2 77 C.
4 © o O “ P 70,
° ¥ iy
fly o7 a. g g o 7z
d . N 4 7 e @é‘
0
-/Y, 8

%Zﬁefmy - Trverlor -
% N G A S

'N."PETERS, Pholo-Lithographer, Washington. D. C.



(No Model.) "6 Sheets—Sheet 2.

W. F. BROWNE.

APPARATUS FOR GENERATING AND DISTRIBUTING HIGH PRESSURE GASR. .
No. 263,316, Patented Aug. 29, 1882.
2P
” 7
7 A—=
f J 72 I - —%:i
e
e 7 ] Z
S 7z ,
Z | -772
AN - - N 7
2% Ol b A4
A =
& 1 _
£ *
v 4
A0
“ =
Z va
a/ 2’® # ks 7
- 7 ) T zL
- 2 ;
’1‘2 /‘ ‘E ‘:. gz
= s = %' : 72 @ | WS
T XXX YT Y TTTYITIE o z .
" ZL a =
b* A &’ z | b4 S &
7// lneases — ' L re zrer2lar
F Gt N Protl i
v 4 08l
! ' @Ay,

N. PETERS, Photo-Lithographer. Washington. 0. &



(No Model.) 6 Sheets—Sheet 3.

W. F. BROWNE,
APPARATUS FOR GENERATING AND DISTRIBUTING HIGH PRESSURE GAS,
No. 263,315, | Patented Aug. 29, 1882,

Wielressos - Lreverstor. -

GE iy

N. PETERS, Photo-Lithographer, Washington, D. C.



(No Model.) 6 Sheets—Sheet 4.

- W. F. BROWNE,
APPARATUS FOR GENERATING AND DISTRIBUTING HIGH PRESSURE GAS.
No. 263,315. Patented Aug. 29,-1882.

|||i|m“'

i

| |"”Jm"‘, nuuumn; N 5 ‘“ x :

Wm \

'Hlnl\
I l I||,,

m l).,!!lll‘ill ﬂmuu _____________

ﬂl ml

Wi Zizeﬂey i Lnvenior--

/// 96/@/ S

N. PETERS; PhoterLithographer, Washington, 0. G-



(No Model.) ~ 6 Sheets—Sheet 5.

W. F. BROWNE.

APPARATUS FOR GENERATING AND DISTRIBUTING HIGH PRESSURE GAS.
No. 263,315, Patented Aug. 29, 1882,

% ///////////////“]|
3 3 B}I*Ifllﬂ {E{
_Z * & il W}
s 187 &
) i
<zl .
. ER RS S ?ltg’pﬁ]ﬂgi
= 2 I g“l;iggi’m
il 'i
22| il
: “ ™ ) 7
S Y o
S . wlinsii i/
g § N F 3 N
i 5 S Z |
o i T 17
e Yl it
T 1 H
N 32 ~ R ﬁ';ﬂlh'ﬂl}ﬂl}l"(!” i ’lH:’g‘”d'|'l||f||!”|I||I‘f1“|| 3 —_Z
é : ¢ LR I
il é
&ﬂé ntain! Bty
@'%a FAREEN e il
E% //,/// §[/ % é %

Irneversfor-

//%%M%W

Mfzzgﬁes !

= )///Z//vﬂ“

RS. Phofo-Lithpgrapher, Washington, D, C.




. 6 Sheets—Sheet 6.
W. F. BROWNE. ‘ '

APPARATUS FOR GENERATING AND DISTRIBUTING HIGH PRESSURE GAS.

(No Model.)

s

INVENTOR:

1\ MWW Jv

. L

)

Patented Aug. 29, 1882.

No. 263,315.

N. PETERS, Photo-Lithographer, Washington, D, C.




(23

I0

15

25

30

40

45

UNITED STATES

PaTENT OFFICE.

WILLIAM FRANK BROWNE, OF NEW YORK, N. Y.

APPARATUS FOR GENERATING AND DISTRIBUTING HIGH-PRESSURE GAS,

SPECIFICATION forming part of Letfers Patent No. 263,315, dated Aungust 29, 1882,
App]icntionvﬁled December 22, 1881, (No model.).

To all whom it may concern:

Be it known that I, War. FRANK BROWNE,
of the city, county, and State of New York,
have invented an improvement in Apparatus
for Generating and Distributing High-Press-
are 1iluminating, Heating, and Motive-Power
Gases; and I do hereby declare that the fol-
lowing is a clear and full description thereof,
reference being hadtotheacrompanying draw-
ings, which form a part of this specification.

This inventionrelates to a new apparatus for
generating or manufacturing and distributing
illuminating, heating, and motive-power gases
from a central location orlocations contignous
to the material from which said gas is gener-
ated, through pipes which may extend to any
desired distance, whereby cities or towns and

“villages can be supplied with gases for light,

heat, and motive power.

The invention counsists, first,in the construec-
tion of a gas-hiolderand the meansandarrange-
ment thereof for automatically filling and dis-
charging gas from said holder under a given
pressure, while the said holderis filled from a
pipe which contains gas at a greater pressure
than is required in said holder; second, in a
balanced valve for attachment to the high-
pressuce-gas pipes at suitable intervals along
thelinesof pipe which lead from the gas-gener-
ating apparatus to whatever location desired
for the purposeof closingautomatically where-
ever aleak or break may occur, in combination
with a gas-holder or other source of supply.

Figure 1 is the right-hand side elevation of
a high-pressure gas or gaseous-vapor generator

-to be used for generating and distributing high-

pressure illuminating, heating, and wotive-
power gases. TFig. 2 is a vertical central sec-
tion of the high-pressure gas or gaseous-vapor
generator, showing the arrangement of the sec-
tional generators in which the high-pressure
gas or gaseous vapor is generated and the de-
vice for forcing the material from which the
gas is made into the generator. Iig. 3 is the
sectional plan view of the generator aud sepa-
rator into which the high-pressure gas or gas-
cous vaporis discharged, showing theform and
arrangement of one of the conduits, the water
and inner shell surrounding said conduit, and
also a plan view of the pump, trap, aud con-
necting-pipes. Fig. 4is an enlarged broken

ing the space between the outer and inner
shells and the arrangement of the doors there-
with. Fig.5 is a map representing a method
of conducting gas for either heating, illaminat-
ing, or motive-power purposes by means of suit-
able pipes extending over a country or coun-
tries, and high-pressure-gas generators located
at or near oil-wells or coal miies, or at other
convenient locations in which gasis generated
under high pressure and forced to whatever
place or places desired. Tig. 6 is a central

55

6o

vertical section of a gas-holder and its founda- -

tion. The holder is filled with the high-press-
ure gas from the main pipes; bat when filled
the loating holder raises the valve and closes
the communication between the pipe and said
holder,and when the holder sinks or settles to
near the bottom the weight tliereof opens the
valve, thus filling and refilling as long as the
high pressure is kept up in the pipes. Tig. 7
is a sectional view of an automatic valve and
trap to be used in conneetion with the under-
ground high-pressure-gas pipes. Ifig. 8 is a
mounntain scene, on which is shown a high-
pressure-gas generator located at the base of
a mountain, in which gas is generated under
high pressure and forced through a suitable
pipe or pipes to the top of the mountain, where
an engine is driven thereby, the exhaust-gas
being used forlight and fuoel.

Like letters of reference designate corre-
sponding parts in all of the figures.

The base A, which is shown in several of
the figures, is made preferably of cast-iron,
and when of large diameter or for transporta-
tion it should be made in two or more sections
with suitable flange-connection thereon, which,
when put together, are held securely in place
by suitable bolt-fastenings.

The stationary portion of the shell B is
mounted upon the base A, and firmly secured
thereto by bolts or rivets, and when the base
is made in sections the shell portion B can be
made to conform thereto, and the parts or sec-
tions properly secured by any well-known me-
chanical device or devices. One side or one
section of the stationary part of the shell con-
tains the feed-door I of the furnace. The re-
maining portion of the shell is divided into
two doors, O, which swing upon the hinges a,
and are kept closed by the fastening devices

horizontal'section of the shell or casing, show- | D, D/, and p/, as shown in Figs,1and 2. These
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devices will hold the upper and lower ends of
the doors firmly in place, while the center can
be held by a suitable clasp or other device.
One of the doors is provided with a window,

E, which extends nearly the length of the
door. The frame of the window is made

preferably of cast metal and riveted to the

shell or casing of the door, and is provided-

with mica or suitable glass eovering, through
which the interior of the shell and the inter-
nal parts thereof are observed. The frames of
the doors 1i are made from suitable angle-iron,
either rolled from wrought-iron or made from
cast metal. When made from cast metal the
pattern can be formed into all of the neces-
sary curvatures, projections, rivet and bolt
holes thereto. To this frame the outer and in-
ner casings of metal, ¢®¢?, areriveted, thus form-
ing a clear spaee, 2%, which extends from the
top to the bottom of the hody of the genera-
tor. The outer casing of metal is provided
with eorresponding apertures, 0%, atthe bottom
thereof.. These apertures are for the purpose
of admitting the air at the top of the shell
into spdce 2%, where it Decomes heated on its
downward passage, and is drawn through the
bottom apertures,b? into the ash-pit,and thence
upward between the grate-bars, where in its
heated condition it mingles with the fuel and
supports the combustion thereof. The draft
can be accelerated by a jet of steam or air
within the stack, or by sunitable connections
and devices arranged at the top of the sheil,
whereby air can be forced in and downward
into the ash-pit, and thence upward.

In the broken horizontal sectional view, Fig.
4, 1t will be observed that at the joint between
the two doors C O the frame or angle-iron 1?
w? and also the edge ¢* of the inner shell, ¢,
overlap and cover the joint formed by the
frame or angle-irons to which the hinges a are
secured. DBy tbis arrangement a tight or close
joint is obtained. It will also be observed in
Figs. 3 and 4 that the doors do not occupy
quite one-half of the diameter-of the shell, al-
though one-half may be so occupied ; but when
made as represented in the drawings the sta-
tionary portion will. be much firmer than if it
did not pass the centralline. The width of the
door is determined by the diameter of the coil
or conduits within the shell, The top of the
shell or body of the generator is provided with
a suitable bonnet and stack thereto.
- The interior of the shell is provided with
conduits or coils z, mounted or supported upon
suitable supporting devices, %/, as shown in
Fig. 2, and upon pipe or tubing V', as shown
in sectional views, Figs. 2 and 3. These pipes
project through the shell, and are connected by
return-bend fittings ¢, and in such manner that
a free circnlation of liguids can be maintained
through the series, and as cool liquidis forced
through these pipesthey cannot become heated
to a red heat. Consequently they serve the
double purpose of supporting the coils and
heating the liquid which may pass throngh
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them. These supporting-pipes can continue
under each coil or each section of the gener-
ator; but as the heat is not great enough to
heat the sections above the fifth or sixth lower
ones to a red heat it is not necessary to con-
tinue them above the fifth or sixth coil or con-
dait; but if, when a gas-flame is employed, the
flames should fill the coil chamber or shell it
might be necessary to introduce several more
of the supporting-pipes. Thosesections which
are unsupported by pipes must be kept in po-
sition by straps or bars of iron secured to the
turns of the coils by clips or other suitable
contrivances. The coils or conduits are coiled
frow pipe whichisdrawn to therequiredlength,
or from short lengths of pipe which are welded
at their ends untii the required length is ob-
tained. The first or inner turn should be made
as small as possible without flattening the
pipe. After the section is completed the two
ends of the pipe should project tangentially
to the inner and outer cirele, and parallel, or
nearly so, to each other. These projecting
ends shounld be long enoungh to project through
the outer shell and receive snitable fittings
thereon. The external projecting end lies
within the.plane of the coiled section, while
the inner end is bent at the commencement of
the turn, and after the coil is completed it is
heated and bent until it comes in contact with
the surface of the coiled section, as shown in
Fig. 2, where it will be observed that one-half
of the coiled section rests upon said project-
ing inner ends. The coiled section should be
made of pipe of different diameters. The sec-
tion or sections containing pipe of the largest
diameter should be placed at the bottom of the
series, while the smallest pipe should be at the
top. A good rule toadopt in making thesesec-
tions would be to allow thespace between each
turn to equal the internal diameter of the pipe.
| Thus a good and free flue-space is obtained.

The size or diameter of the pipe should be
| greater or less, or in accordance with the dif-
ferent diameters of the shell,and also thenum-
ber of the sections should increase with an in-
creased diameter of the said shell.

The superheating-coil O is located in the
fire-box for the purpose of gaining additional
heating-surface and utilizing beat. The two
ends of this coil project through the shell or
wall, as shown in Figs. 2 and 3. This coil is
shown resting upon the grate-bars. Conse-
quently the complete turns cannot extend be-
low the top of the door, while the remaining
turns are provided with return-bends on each
side of said door, whereby a continuous circu-
lation is obtained through the entire length of
pipe forming the superheater. When gas is
to be burned in the furnace in lieu of other
fuels the superheating-coil can be coiled in
continuous turns until completed, thus avoid-
ing the return-bends, and also the saperheat-
ing-coil O can be dispensed with, and the place
now occupied with said coil and fuel can be

filled with a sunitable number of spiral con-
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duits, which can serve the purpose of a super-
heater.

In sectional view, Fig. 2, a fire-brick, z’, is
shown, whieh is for the purpose of protebtmg
the bottom of the superheater, and also a lin-
ing of asbestus board or of asbestuscement, /2,
or other material of an analogous nature, is in-
troduced between the inner casing or shell and

-the coils or conduits, whereby protection is

given to the shell and radiation of heat re-
tarded.

Theends #’ of the external turns of the coiled
sections (shownin Figs. 1 and 3) are connected
by right and left couplings d and nipples ¢ to
retarn-bends b, while the inner ends, w/, with

the exception of the upper and one or more of

the lower ends, are connected by right and left
couplings w and nipples «/to return-bends .
The end of the upper coil, ¢/, is connected by
right and left couplings to the pipe o, which is
provided with a check-valve, j’, and valve 2,

which controls or regulates the tlow of the lig-

uid as it is being forced by the pump into the

‘upper conduit, whence it circulates by force

through the entireiength of said conduit, and
is discharged through the lower end, v/, coup-
ling 2, nipple v, check-valve ¢, and nipple % in-

-to sepamtm H, wherein the bteam, vapor, or
_gas separates hom the condedsations or nom

the liquids which may be discharged therein
without evolving into steam, vapor, or gas.
The separator is kept {free from said liquid
matter by the trap I, which forcesor discharges
the liquid through pipe &' into a device where-
by it will be returned to the generator for sub-
sequent evaporation.

The dome M (shown in Fig. 2) is supported
by braces &, and is provided with the necessary
pipes for conducting away steam, vapor, or
gas to places of use.

The safety deviee Li is connected to pipe P
by a sunitable fitting, and also the safety device
is provided with the blow-off pipe n and a pipe,
m, which ecan be used for conducting steam,
vapor, or gas to a motor or other required place
or places. To the T-fitting «° the pipe [ is at-
tached for conducting steam, vapor, or gas to
the force-pump J. Thetlow through the pipe
is controlled by valve 1.

Ofis a T-fitting, to which the induction- pxpe
¢ of the pump is (,onnected valve 5 being the
controlling - valve thereto, The T - fitting is
connected to the pump by the nipple d% To
the run of the T a swmall pipe, k, is connected
for conducting the products of petrolenm or

-liguid combustibles to the pump, the flow of

which is controlled by valve 4. Therefore, by
means of the two induction-pipes ¢’ and k a,nd
their valves, water and the liquid combustibles
can be conducted and drawn into the pamp
Thus heating or

also, by closing valve 4, with valve 5 1em<un-
ing open, steam can be generated for any re-
quired purpose.

The pressure of the apparatus is indicated
by the gage f. The draft to the furnace can
be eontrolled by the damper g.

Steani, vapor, or gas is conducted from the
dowme through pipe m/ to the T-fitting m?2, which
connects to or with the projecting end of the
lower turn of the superheater. The flow of
the steam, vapor, or gas into said superheater

is controlled by valve 12, and the exit there--

fromisthrough pipes s’ands’. These pipesare
connected to the superheater by the right and
left couplings 4%, a close nipple, and T-fitting
9% The upper end of the long nipple s°is pro-
vided with a T-fitting 2% To the outlet of this
fitting the discharge-pipe s’ is connected. . This
pipe is provided with a plug-cock, 13, for con-
trolling the outflow of the superheated steam

-Or gas.

To the upper end of the T-fitting 2% the con-
ductmg -pipe ¢ is attached, while the other end
is connected with pipem’ by means of elbows,
nipples, and a T-fitting. The flow in the pipe
¢ is controlled by stop-cock 14, and the pur-
pose whereof is to convert the superheater in-
to a hot-water circulator or a steam-generator
when not employed asa superheater for super-
heating steam or for the fixing of the gas.

The pipe y conneets the separator with the
superheater O by means of nipples, elbows,
and a cross-fitting, 2. The flow of the liquid
from the separator to tiie superheater is con-
trolled by valve 16. A blow-off pipe controlled

-by valve 9 is connected to the cross-fitting 12,

which can be employed to drain the super-
heater, and also other connecting-pipes.

The exhaust-pipe ¢’ connects the exhaust-
ports of the engine or motor with the cross-fit-
ting , whereby the exhaust from the engine
is conducted into and through the saperheater.
Valve 10 is for the purpose of arresting the
flow of the exhaust which passes through the
condueting-pipe b on opening valve G,

The dome M and separator H are connected
by pipes s and ¢*, T’s 52 &%, and nipple ¢ to the
trap I for the purpose of conducting the cou-
densation and liquid not evolved into steam,
vapor, or gas away. The valve 7is introduced

. between the trap, dome, and separator for the

purpose of stopping the flow of liquid matter

-when the trap is to be cleaned or any of the

parts connected fo or with the trap may get
out of order. In case this does occur,valve 8
can be opeuned, thereby allowing the trap-
liquid to escape to a waste-pipe or to some
other place until the repairs are effected.

A glass gage, 4, with protecting - rods &, is
attached to the side of the separator H to de-
termine the height of the liquid iu said sepa-
rator.

The heavy black lines on the map of a part
of the United States and Canada (shown in

- Fig. 5) represent a net-work of gas-pipe, W22,

passing through the principal towns and cities
of the two above-mentioned countries. This
net-work of pipe should be connected at all
points of intersection by suitable pipe-fittings,
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while each pipe radiating from each intersee-
tion should be provided with a suitable auto-
matic valve, Y*? which should also be con-
nected with the pipe at the lowest point of de-
pression,when practicable, between the said in-
tersections.” This net-work of pipe is designed
to conduct gas from a location or locations
where the material from which gas is gener-
ated existsin natural formations, or from some
central point or depot to which the said ma-
terial may be transported to the towns or cities
in the country or countries in which the pipe
is laid. ‘

The gas which is distributed through the
net-work of pipeis made in the high-pressure-
gas generator shown in Tig. 1.

The high-pressure-gas generating apparatns
should be located at or near coal formations
and natural reservoirs of petroleum, (sbown in
Fig. 5,) in which the locations are indicated
by the high-pressure gas generating apparatus
I3 A, which are distributed over the country
or eountries where the above-mentioned for-
mations and reservoirs exist, and which do ex-
istin Western Pennsylvania, Southern Canada,
Western Maryland, Tastern Alabama, and
Kentucky, Texas, and Illinois, and numerous
other places which are not indicated on the
map.

The high-pressure-gas generating apparatus
is connected to the net-work of pipe wherein
the gas is forced by the generative force which
has been produced by the heat required to de-
compose and recompose the elements consti-
tuting water, solid and liquid combustibles, and
generate a fixed gas therefrom. This pressure
can be raised above one thousand pounds to
the square inch, if necessary, whereby the gas
could be forced any desired distance. There-
fore it is highly practical to establish high-
pressure-gas generating apparatuses in close
contiguity to natural store-houses and generate
gas from the hydrocarbonaceous solids and
combustible liguids stored therein, and by its
own generative force transmit it through pipes
laid to every town or city in the country or
countriesin whichtheabove-mentioned method
is adopted. There need no fear or doubt arise
in regard to quantity, quality, and cost of the
gas generated, for its quality is as good as gas
can be made by the action of heat and any of
the purifiers now known.

Gas is made in the high-pressure generator
in a very rapid manbner, and as it is possible
to make five million cubic feet of gas with one
apparatas in one day of twenty-four hours it
will be readily seen that with a distribution
offivehundred high-pressure generatorsamong
the various coal-fields throughout the United
States the enormous amount of two billions
five bundred millions of cubic feet of gas can
be generated daily and forced thronugh the net-
work of pipe laid throughout the said United
States. When this gas is made for the triple
purpose of light, heat, and motive power there
should be an extra set of pipes and also of gas-

holders; but the gas can be gencrated in the
same apparatus in alternating periods of time,
while the gas at each period can be discharged
into its respective set of pipes, though the
better way .would be to employ separate gen-
erators for each kind of gas.

It will be observed that by the use of the
above-described method the cost of transport-
ing fuel from the field containing the hydro-
carbonaceous deposits to the towns and c¢ities
of the country will be redaced to a cipher.
Thus the enormous expenditure for freighting
coal and petroleum to various parts of the
country will be dispensed with, for the reason
that the enormous power which is developed
in the generation of the gas can be utilized to
force the gas through the pipes to any distant
point required without any further attention
than is required to attend to the apparatuses
which are generating the gas.

The net-work of pipe, however extended it
may be, can be kept supplied with gas under
a high pressure at all times or while the gen-
erators areat work making the gas. This high-
pressare gas can be used for motive power to
run wotors, and the exhaust therefrom can be
stored in a gas-holder for subsequent use for
domestic purposes and for all classes of fur-
naces used in the mechanical arts.

Whenever motive power is required in fac-
tories, foundries, and all classes of workshops
and all other places where motive power is
needed, the motor can be run by bigh-pressure
gas, and the exhaust thereof can be discharged
into all classes of furnaces above alluded to;
and also when the power is required and the
furnaces not in operation the exhaust-gas from
the engines thronghout the towns or cities can
be conducted and discharged into pipes or
strect-mains, and forced from thence into the

gas-holders whiclt are in connection with said-

pipe or street-main. The gas in these mains
which distribate gas for domestic purposes is
under but a very slight pressure—seldom ex-
ceeding teninchesot water. Therefore the back-
pressure would be of no appreciable account.

In case the high-pressure heating-gasis used
as a motive powerin towns and cities, the sup-
ply-pipes would have to be laid the same as the
present pipes for condueting illuminating-gas,
If the illuminating-gas is used to run the mo-
tors with, the exhaust therefrom might cause
pulsation of the gas-flame. If so, the evil can
be remedied by attaching an equalizing-valve
to the induction-pipe leading. to the meter or
to the eduction-pipe leading therefrom; and,
furthermore, an extra set of pipes can be laid
for the purpose of receiving the exhaust-gas
and connect with the gas-holder, wherein said
exhaust-gas can be forced by the constantly-
discharging exhaust. The pipes which con-
doct the exhanst-gas to the main should be
provided with check-valvesto prevent the back-
pressure of the gas from escaping when re-
pairs of the engines have to be made.

The gas-holders X*?, which are distributed
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over the United States and Canada, are indi-
cated by black dots.
An application of the high-pressure-gas

-generator is shown in Iig. 8. The generator

is located on the bank of a mountain stream
and where fuel is easily obtained. - A fixed
water-gas is generated in the generator and
forced through a pipe, §, which extends from
the valley to the top of a mountain where min-
ing operations are carried on. This gas is
used for motive power to ran motors z, while
the exhaust therefrom can be discharged into
a gas-holder, I, for subsequent ase, or into fur-
naces for immediate use. Gases for heating,
illaminating, and motive power, and all other
purposes for which fuel is used in and about

"mines located on the top of high mountains

and other places, can be generated in the val-
leys below and forced through pipesto theele-
vated place or down into mines, whereby the
great expenditureincurred in transporting fuel
and water up the elevated places, which is now
being done, can be entirely obviated. There-
fore it will be observed that by the application
of the high-pressure-gas generator, as above
set forth, motive power would be cheap when
compared with the present cost for its equiva-
lent in steam-power.

In consequence of the non-condensability of
the gas the above-described method of trans-
mitting power under very high pressure is
rendered feasible or practical when by no other
method can fuel for heat, light, and motive
power be transmitted so cheaply as by the
herein-described method.

So far as the supply and demand are con-
cerned, the amount of gas to be made can be
regulated and controlled by the pressure-indi-
cator at the generator.. The discharge-pipe s
should be provided with a check-valve to pre-
vent the back-pressure in the conducting-pipe
in case of an accident to the generating appa-
ratus. Should any accident occar, the said
check-vaive would stop the backward flow
during any temporary absence of the engineer.
Two or more generators should be in use as a
relay and properly connected to the main pipe,
so that in case of accidents the operation of
making gas can be continued without detri-
ment to the consumer.

Suitable eonnections and trapping devices
can be attached toall depressions of the pipes,
which will oceur over undulating surfaces, for
the purpose of trapping off any liquid of con-
densation that may arise, and which will gravi-
tate to the lowest point of the depression.

Reasoning from a theoretical standpoint, it
might be inferred that the amount of conden-
sation would remain an unknown quantity,
for the highly-heated high-pressure water-gas

_ will be inducted into the main pipe in a thor-
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oughly fixed state or condition, the velocity of
which will be determined by the eduction at
the terminal point or points. Now, therefore,
if the demand for gas equals the supply, said
velocity will be so great that all condensed

matter will be forced along in the currentand
be discharged at the said terminal point or
points; and, furthermore, as the velocity of
gases through an open pipe is about one hun-
dred miles in five minutes it is not unreason-
able to infer that with the velocity obtained,
after deducting the coefficient of the friction
upon the interior of the pipe, a portion of
the heat acquired in the generator would be
transmitted many miles among the mountains.
Consequently, if such action would be the re-
sult, there would be no danger from congeala-
tion or aggregation on theinterior of said pipe.

The gas-holder I’ (shown in Iig. 6) is de-
signed to be used, in connection with the dis-

70

75

8o

tributing-pipe W#, (shown in Fig. 5,} when at

remote distances from where the gas is gener-
ated, or whenever the said holder is filled from
a pipe charged with gas under high pressure,
which may be at or near the works or at any
distance therefrom. The receiver ¢* is con-
structed of suitable masonry containing apas-
sage, M2, into which a person can descend by
the way of the ladder N#, and pass under-
neath the receiver and attend to the various
parts when out of order. The gasholder is
intended to beantomatic in its operation, or to
be filled from a pipe charged with high-pressure
gas and discharge the same into street-mains
under the pressure required for illaminating
purposes. This holder is filled through induc-
tion-pipe G, which is connected to the high-
pressure main-pipe W#2. The end of pipe G
terminatesinthe valve-fitting L% from whence
the gasascends through pipe o* and discharges
into the holder until the holder becomes filled,
after which communiecation is cut off by means
of valve 2¢, which is raised by means of the
valve stem or rod 2* and cord 2", This cord
passes over a pulley, 2%, that turns in the

-bracket 2¢, while to its end the weight 2¢ is

attached for the purpose of counterbalanecing
the rod 2% and valve 2¢, in conjunction with
the pressure on the under side of the valve,
and for affording a means whereby the valve
can be raised when the lolder is filled. The
eduction from the holder is through pipe p*
and gate-valve «8 into the street-main. The
trap P is for receiving the condensation from
the pipe G* and valve L%, which is discharged
through pipe 2 into the trap, from whence it
is discharged on opening valve 80. The water
in the receiver ¢* can be discharged through
pipe O# into the sewer Q¥ on opening valve
81. When the holder descends the bracket 2¢/
strikes the hub 2f/ and forces the valve 2%
down, thus allowing the gas to flow into the
holder, and when it is nearly full it pulls on
the cord and raises the valve to its seat.. This
operation continues until the demand and sup-
ply cease.

The balanced automatic swinging valve
shown in Fig. 7is to be used in connection
with the net-work of pipe shown in Fig. 5.
The ends U*? of the main pipe are secured to
the valve in any suitable manner. The gas
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flows into and through the chamber 2™ and
2 a/, bat it passes around the bottom of the
valve S through the connecting-chamber T#,
The spring 2V is secured at its lower end and
passes between two fulerum-points 2¥, while
the other end plays loosely in a recess in said
valve. This spring keeps the valve in place,
as shown, during the ordinary flow of gas;
but when in case of a break in the pipe W#
(shown in Fig. 5) the flow of the highly-com-
pressed gas will close the valve to its seat,
where it will remain until the nesessary re-
pairs are made, after which the gas, on being
let into the unfilled pipe, will equalize the press-
ure upon each side ot the valve, thus allowing
it to swing to its vertical position by the aid
of the spring, as shown in the figure. This
valve swings or turns upon the shaft 2. To
this shaft a wheel, V?, is secured, and can be
used to operate the valve when required. An
indicator, 21, is attached to the wheel for the
purpose of indicating which side of the valve
the break in the pipe has occurred. The trap
k22 rececives all condensation from the pipe,
which is discharged therefrom through pipe
2 by the pressure of gas on opening valve
82. A trap that will fill and discharge auto-
matically can be used inlieu thercof and re-
quire no attention.

What I claim, and desire to sccure by Let-
ters Patent, is—

1. In combination with a high-pressure-gas
generator, a mainforconducting high-pressure
gas, a valve-casing, an auntomatic balanced
valve, a trap counnected with the valve casing
or main, and a discharge-pipe having a valve.

2. In combination with a high-pressure-gas
generator, a main or conduit for the transmis-
sion of higlh-pressure gas, a doable-seated

ralve - chamber, and a balanced automatic

double-faced valve suspended therein, where-
by the flow of gas is automatically shut off in
case of a break in the main.

3. In combination with a high-pressure.gas
generator, a main or conduit for the transmis-
sion of high-pressure gas, a valve-casing hav-
ing two valve-seats—one at each side or end—
and an automatic balanced valve having a
double face for closing, fitting against each
seat, whereby the flow of gas is automatically
shut off in case of a break on either side of the
valve.

4, In combination with a high-pressure-gas
generator, a main or conduit for the transmis-
sion of high-pressuare gas, a valve-chamber
having two seats, as described, a double-faced
balanced valve adapted to zaid seats, and an
operating-wheel outside of the chamber, con-
nected - with the valve and provided with an
index for showing on which side of the cham-
ber the break in the main has occurred when
the valve is closed and forced to one or the
other side. -

5. In combination with a high-pressure-gas
generator and main, and a valve-box con-
nected therein, and having two seats, as de-
scribed, and a balanced double-faced valve sus-
pended in the box between the seats, and an
actuating-spring bearing thereon for throwing
the valve in either direction corresponding
with a ehange in the pressure of gason either
side thereof.

6. In apparatus for generating and dis-
tributing high-pressure gas, the combination
of the high-pressure generator, a main or con-
duit, a governing-holder, a valve in the inlet-
pipe thereof, a pulley secured to the top of the
holder on the inside, and a cord or chain con-
necting to the stem of the valve, and having a
counterbalancing-weight connected to the end
passing over the pulley, as described.

WM. FRANK BROWNLE.
Witnesses:

R. SYLVANI,
E. A. LEGRAND.
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