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To all whom it may concern: :
it known that I, JOEN S. I‘ISH a citizen.

UNITED STATES

PATENT OFFICE.

JOHN §. FISH, OF CHOESTOE, GEORGIA.

APPA RATU S F_o R FORCING 'GAS THROUGH MAINS.

SPECIFICATION formmg part of Letters Pa,tent No. 406 718, dated J u.ly 9 1889

Anphca,tmn filed November 27, 1888, Rerial No 291 963

(No mudel )

Be
of the United States, remdmw at Choestoe, in

the county of Union and St&te of Georgia,

have invented certain new and useful Tm-
provements in Apparatus for Forcing Gas
Through Mains, of which the follownw 1S a
spemﬁcatmn reference being-had thelem to
the accompanying drawing

paratus, some of the pcuts bemn in %1de ele-
V&Llon | o
It is a well- known fa,ct thab wheu oas 18

umlsmltted for long distances thl_ouﬂh pipes

the friction Oenela,ted by the gas impinging

on the 1111361 ior of the pipes so retards or

checks its passage and reduces its pressure

that it has been found necessary to enlarge
the pipes in pr oportion to the length of 13116
line of pipe in order to keep up the pressure
and obtain a rapid and regular flow of gas.
This method and others equ&lly expensive
have been adopted for transmitting gas over

long distances; but none yet tried, so far as

I am aware, have proved entirely satisfac-

tory, in- that they fail to keep up a regular

and steady pressure of gas. It is, therefor e,

the essential object of this invention to pro-

vide an apparatus of simple construction that
will.insure a rapid and regular flow of gas ir-
respective of the length of the pipe- 1111@, as
will be more fully ]161 einafter stated.

The invention eonms‘r&, essentially, of two
large vertical forcing-tanks, each of which is
separatedintotwo compartments—an air-coms-
partment and a gas-compar tment—-—-by a flexi-
ble diaphragm, the upper or gas compart-

ments of the tanks being connected by inde- |
pendent valved pipes with the main pipeand

source-pipe,and the lower orair compartments

of the tanks being connected by suitable

valved air-pipes W1th an air-pump, and suita-
ble automatic valves for reversing the flow of
air through the air-pump, wher eby the gas is

alteumtely forced out of the gas-compart-

ments of the tanks into the mains under an

increased and steady pressure, one of the gas-

compartments being filled with oas from Fhe
source-pipe, while the oas 1n the other com-

50 partment is being fcnced out into the main

, In which is rep-
resented a vertical seetlonal view of my ap-

) plpe, and SO on alterna,tely the opemtmn be-

ing continuous and entir ely automatlc as wﬂl
Pr esently appear. - » |
In the accompanying dlamn g, A A desw-
nate the two eylindrical for emn*-tanks, Wth]l
may be of any suitable size and shape, and
may be mounted upon suitable bases or foun-
dations. Eaech tank is divided into two com-

partments B B’ by a loose flexible imperfo-

rate diaphragm C, made of any suitable ma-
terial and secur ed at its edges to the tank in
any convenient manner. The diaphragms are

each provided with a central metallic platea,

and are sufficiently loose and baggy to extend

from the middle of the tanks (their point of
attachment) to their respective ends, as
shown. I denominate the upper chambers 3

the “gas-compartments,” astheyreceivenoth-
ing but gas, and the 1owel chambers the “air-

compar tments ” as they receive nothing but

‘compressed air.
Leading from the tops of the 1e°,pectwe-
gas-compartments are two pipes or conduits .

D D', conuected to and communicating with
the somce-plpe D', these pipes D D’ being

provided with suite ble automatic valves, in
this instance ball-valves b §’ being employed.
Leading from the top of the 165peetlve oas-
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compaltments of the tanks are also two othel' .

pipes E E’, which connect and communicate

with the main pipe E’/, the pipes E K’ being

| plOVlded with suitable ball or other valves

¢ ¢/. These pipes E E’, and also the pipes D
D’, are stayed and supported by 5111‘[&1)1@

'bl"ackets d, attached to the tanks.

Lieading gt om the bottoms of the 1*ebpeetwe
air-compartments are pipes F F’, connected
together by a central section of pipe I"'.

G is an air-forcing cylmder Or pump pro-
vided with a suitable reciprocating piston
adapted to be reciprocated, through the me-
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dium of a piston-rod, by means of a suitable

motor. (Not herein shown) Leading from
the respective ends or heads of the c}rhndm
G, and connected and communicating with
the section F’/, are the short pipes or elbows
H H', pr ovided with eravitating Valves e e,
regulated by smt&ble set-screws e’’.. Con-
nectmn the ends of the cylinder G, 1espect-

ively, Wlth the pipes F T’/ are tl1e two air-
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_ure having closed the valve
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ard erected on the pipe K.

pipes I I’,communicating with each other by |
an intermediate pipe I’/, the said pipes I I’

being provided with inwardly-opening valves
ff’, where they enter the air-cylinder. Con-
nected to the pipe I’” is the air-supplying
pipe J, provided with a suitable valve or
stop- cock J,

Inserted or interposed in the pipes F I, and
also in the pipes F’ I, are the valve-boxes K
IK’, in which work slide-valves I L. , the lat-
ter being provided with suitable operating:-
rods M M ,projecting out through the heads of
the valve-boxes. The ends of | these  operat-
ing-rods M M’ are connected by means of a
lonn rocking lever N, pwoted upon a stand-
By means of
this rocking lever it will be observed that
when one Va‘ ve i1s up the other will be down,
as clearly shown.

Passing through suitable stuffing-boxes in
the tops of the tanks A A’ are central rods
O O, pivotally connected, by means of the
pivoted levers P-and intermediate rods Q, to

‘the respective ends of the rocking-lever N.

If desired, the source-pipe D’/ and the main
E’” may be Lonnected directly together by a
valved pipe, as shown in dotted lmes whereby
the gas may be allowed to flow from the source-
pipe into the main without passing through
the apparatus, should it be desired or become
necessary.

The parts being in the position indicated
and the piston in the air-cylinder moving
in the direction indicated by the arrow, the
flow of gas and air will be as follows: As

the piston moves forward, the. air in front of

it will pass out through the pipe II” (the press-
/) into the pipe
I, and thl()llﬂ‘h the valve-box K and pipe F
into the air- compmtment B’ of the tank A, as
indicated by the arrows,the valve L plevent-

“1Ing the air from passing through the pipe I
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and the valve L’ preventing it from entering
the pipe I'". . At the same time the air is be-

ing thus forced from in front of the piston .

~ into the air-compartment of the -tank A the
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alr is being exhausted from the air- -compart-
ment of the other tank and drawn into the
alr-cylinder behind the piston, the air pass-

ing through the pipes K/, I’, 1”/, and I, past

the i inwar dly-OpemnD* valve f,, the valve e be-
ing held closed by the pressure and suction
thus created, as is evident. This movement
of the air continues until the piston reaches
the end of its forward stroke. When the pis-
ton moves 1n the reverse direction, the air
that has been drawn into the cy linder behind
the piston in the manner described is forced
out through the pipe H, (the valve f being
&ntomatlmlly closed, ) past the valve e, and

through the valve-box K and pipe F, into the

air-compartmentof thetank A, theairbeingin
the meanwhile drawn out of the air- eompmt-
ment of tank A’ into the forward end of the cyl-
inder, in front of the receding piston, through

the plges F’and I’, and past the valve 1, the |

406,718

valve e’ being closed by the pressure and sue-
tion of the piston. As the air is thus forced
in the air-compartment of the tank A and
drawn out of the ailr-compartmentof thetank
A’, the gas in the gas-compartment B of the
tank A will be forced out through the pipe L,
past the valve ¢, and into the main E’/, the
valve 0 in the inlet-pipe being closed by the

pressure of gas in the gas-compartment, and

as the air 1s bemﬂ drawn out of the air-com-
paltment of the tank A’ the cas from the
source-pipe D’ is drawn into the 2as - com-
partment of this tank.through the 1nlet-p1pe
D’, past the valve b/, the valve ¢/ in the out-
let-pipe E’ being closed by the pressure of gas
from the main and the other outlet-pipe o)
As the air is drawn out of one compartment
and forced into the other, the flexible imper-
forate diaphragm in the former will move
downward and the diaphragm in the latter
will be forced upward, as is evident. When

the air has been nearly exhausted from the

tank A’ and forced into the tank A, the dia-

phragm in the latter will (thlouﬂ*h the me-

dium of its metallic plate a) come in contact
with the rod O and force it upward. This

“movement of the rod O will, through the me-

diam of the pivoted levers and connecting-
rods, raise the valve L and depress the Va,lve
L’ and rod O’, thus reversing the operation of
the entire apparatus. The instant the valves
L L/ are thus shifted the air will be drawn
out .of the air-compartment of the tank A,
through the pipes K 1, valve-box L, pipes I’ /

1, a,nd into the eylinder, and from the ¢ ylinder

the air will be forced, thwunh the pipes H H’,

E7, and F’, into the air- compartment of the
tank A’, as is obvious.

The 0pera,t10n of the apparatus, it will thus
be observed, is continuous and entirely auto-

matic, the air-pump never having to be re-
ver cr,ed and the gas will be forced mpldly and
Steadﬂy, {:bt an 1ncreased pressure, through
the main. By increasing the speed of the
alr-pump the speed a,nd*pressure of gas in the
main will be proportionately increased, and
vice versa. DBy thus alternately pum pmn* the
air from one air-chamber into another by
means of a closed pump, cut off during its
operation from the external atmosphere, the
pressure of fifteen pounds to the square inch
incident upon the connection of the pump
with the external air will be obviated, and
the friction in the main due to such pressure
will be obviated. In other words,the atmos-
phere is employed in the pump, and the air-
chambers to work the diaphragm, being sim-
ply moved back and forth from. one air-cham-
ber to the other, and forms a perfectly-bal-
anced medium for operating the dlaphlaﬂlns,
wholly unaffected from external atmospheric

pressure.

Having thus fully described my invention,

what T claim as new, and desire to secure by’
Letters Patent, is—

The cmnbmatlon of the two tanks, each di-
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vided mto two eompmtments by a movable | In testlmony whereof 1 a,ﬂiit my signature
1mperfomte diaphragm, valved inlet and out- | in p1 esence of two Wltnesses | - |
let pipes leading into the gas-compartments | . - S
~of the said tanks,-an air-pump, valved pipes; J OHN S FISH

- 5 connecting the air-pump with the air-com-| =~ - ,.
partment of thesaid tanks,and valvesforauto- | Witnesses:

 matically reversing the ﬂow of air throughthe | ~  Jomw J. KFisg, =
pump, substantially as herein (1eser1bed | ‘FRANK. WHITE. &
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