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o all whom it may concern.:

- IO

Be it known that I, CHARLES M. BENNETT,
a citizen of the United States, residing at
Logansport, in the county of Cass and State
of Indiana, have invented certain new and
useful Improvements in Gas-Pumping Appa-

ratus, which are fully set forth in the follow-

Ing specification, reference being had to the

accompanying drawings, in which—
Figure 1 represents a side elevation of a

pumping apparatusembodying myinvention:

and Fig. 2, a cross-section of the same, taken
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on the broken line 2 2 of Fig. 1.

My invention relatesto apparatus for pamp-
ing or forcing gas through the mains of a city
system or through long-distance mains or
pipes, being especially adapted for use in the
latter case, where it is desired to pipe natural
or other gas long distances. |

The invention consists in an apparatus in
which water-pressure is employed as the foree
for driving the gas forward through the con-

veying-pipes, the gas being conducted from |

the supply-source to a suitable receiver or re-
ceivers and thence expelled by water forced
Into the receiver under suitable pressure.

I will proceed to deseribe in detail an ap-
paratus in which my invention is embodied
In one practical form,and will then point out
more definitely in the claims the particular
improvements which I believe to be new and
wish to secure by Letters Patent. |

In the drawings, A and A’ represent two
receivers or gas-holders,in which the oas 18 ac-
cumulated directly from the source of supply,
either natural or artificial. These receivers

are large strong cylinders, preferably of boil-
er-iron, and constructed after the manner of

boilers. One or more of these gas-holders may
beemployed. Inthedrawingstwo areshown,
and the apparatus connected and operating
with this pair will be deseribed. As shown in
the drawings, these gas-holders are arranged
side by side,and a supply-pipe B is connected
with each, as will be presently described, this
pipe being here shown arranged above the
holders. The supply-pipe.is of course con-

- nected with the supply-source, whether it be
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a natural-gas well or apparatus for the manu-
facture of gas. A delivery-pipe Cisshownin
the drawings just below the supply - pipe.

n

supply-pipe B, extending outward and then
downward to valve-cases D,arranged over the
respective holders. Branch pipescalsoextend
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outward on each side of the pipe Cand connect

with the same valve-cases D, but on the sides
opposite to the connections of the pipes 0.
Check-valvesd’ are arrangedat suitable points
1n the respective branch pipes b, these valves

being constructed to open outward, but not
inward. Any known construction of check-

valve may be here employed. THence I do
not showand describe any particular construc-
tion of this device. Similar check-valves ¢’

are located in the branch pipes ¢ at suitable

points. These valvesare, however, construct-

ed and arranged to open inward, but not out-

ward. "T'he gas-holders are also connected,
respectively,with the respective valve-cases D
by short pipes a a’, the connection, as shown
in the drawings, being at right angles to the
connections of the branch pipes b and ¢. A

two-way valve d is suitably mounted in each

of the valve-cases D, being provided with an
angular passage d’, adapted to conneect either
of the branch pipes b ¢ with the pipes a «’,
and through them with the respective gas-
holders. - . | .

Two water-pipes are arranged below the

leading from a pump, stand-pipe, or other de-

vice for forcing water through said pipe under
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gas-holders, the pipe E being a pressure-pipe

pressure, while the pipe F, just below the

pressure-pipe, is an exhaust-condunit for the

discharge of water, after usein the gas-holders,
into a reservoir or elsewhere, as may be de-
sired. DBranch pipes e connectwith the press-
ure-pipe H andextend outon eachsidethereof
to valve-cases (i, and in these branch pipes
are arranged suitable check-valves ¢/, con-
structed to open outward, but not inward.
Branch pipes 1 also connect with the exhaust-
pipe F and extend outward on each side of
the latter, and are then bent upward to con-
nect with the respective valve-cases G at the
sides opposite to the connections with the
branch pressure-pipese. These branch pipes
f are also provided withsuitable check-valves
f’, which are constructed and arranged to
open inward, but notoutward. The gas-hold-
ers A and A’ are also connected with the re-
spective valve-cases G by short depending

~Branch pipes 0 proceed from each side of the | pipes a? a2, the connection being at right an-
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| gles to those of thebranch pipes e f, thesame |

~ as in the valve mechanism described above.

10O

A two-way valve ¢ is mounted in each case
and 18 provided with an angular passage ¢’,
adapted to connect the pipes a®a® with either
of the branch pipes ¢ f.

Now suppose the holder A has been filled
with gas and the holder A’ with water under
pressure and that the valves d are adjusted,
as seen in Fig. 2 of the drawings, sothat com-
munication is open between the holder A and
the delivery-pipe C, while with the holder A’
communication is made with thesupply-pipe
B, and the valves g are also adjusted, asseen
in Kig. 2, so that communication is open be-
tween the pressure-pipe E and the holder A

~and between the exhaust-pipe F andthe holder
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A’. It is evident that with the operation of
the check-valves described above water will
now be forced into the holder A, and the gas
therein will thereby be driven out into the
delivery-pipe Cand foreed along through said
pipetotherequired point of delivery. Atthe
same time, through the operation of the ex-
haust, the water in the holder A’ will be dis-
charged and gas from the cource of supply will
be driven into this holder to take the place of
the water expelled. The capacityof the two

~ holders being the same, itisevident that when
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theholder Aisfinallyfilled with waterthewater

‘inthe holder A’will be entirelydischarged and
‘1lhe said holder filled with gas. If, then, the

valves are atl reversed, it is evident that the
same operation will takeplace asbefore,except
that gas will now be forced from the holder A’
into the delivery-pipe and water will he ex-
hausted fromthe holder A, which at the same
time 1s filled with gas, and so this operation
may be continued, the two holders being al-
ternately filled with gas and water. Of course
in the operation of this pumping or forcing ap-
paratusthus described, the supply of gastothe
holders and the supply of water under great
pressure fo the same must be continuous, so
long as the pumping apparatus is to be kept
in operation. | |

It will be noted at once that it is desirable
and important to havethe valves operated au-
tomatically, so that the required reversal will
be effected at the propertime by mechanical
means without interruption, and I will now
describe a mechanism for this purpose. At
the sides of the apparatus are small upright

eylinders H and I’, the former at the outside
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respective holders.

of the holder A and the latter of A’. As
shown in the drawings, these cylinders are
supported by brackets H=, attached to the
_ These cylinders are con-
nected at their upper ends by pipes i 1/ with
the respective gas connecting-pipes a ¢’ and
at their lower ends by similar pipes /v* /° with
the connecting water-pipes a®* @®. 'The ¢ylin-
ders are supplied, respectively, with pistons I
and I’, the rods 2¢” of which, projecting from
the upperendsof the cylinders, are connected,

‘respectively, with bell-crank levers J and J’,

which are mounted on brackets J?, secured to | valve mechanism will be entirely reversed and

ings.
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the respective holders. The arms 7, to which
the piston-rods are attached, are provided
with slots 7, to accommodate the reciprocation
of the pistons and their rods, and the other

arms 7 of these levers are connected to the

respective ends of a connecting-rod K, to

which crank-arms & are pivoted, while at their
other ends they are fastened to the stems d?
of the respective valves d. The piston 1" in
the eylinder H’ is also provided with a rod 77
which is extended out through the lower end
of the cylinder and then connected to a bell-
crank lever 1., mounted on a bracket L’, se-
cured to the holder A’. The arm [, to which
this piston-rod is connected, is slotted for the
purpose stated above, and the other arm [’
is pivoted to one end of a connecting-rod
M, to which are connected the outer ends

of ecrank-arms m, which are fastened at their

other ends to the valve-stems ¢’ of the
valve g. Now it is obvious that as the eylin-
ders i I/ are connected with both the gas-
pipes and the water-pipes, as desecribed, the
fluids in the respective cylinders will corre-
spond to the fluids in the respective adjacent
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holders, and so one will be filled with water

under pressure and the other with gas, and
vice versa. The action of the water-pressure
in these cylinders will of course reciprocate
the pistons therein. As one isfilled with wa-
ter its piston will be driven up to the upper
end of the cylinder, while the water being ex-

‘hausted at the same time from the compan-

ion eylinder its piston will be driven down by
the gas to its lower end. From the connec-
tion of the pistons with the valve,already de-
seribed, it is evident that their movement in
opposite directions, just mentioned, will effect
a change of the valves, both those in the gas-
pipes and those in the water-pipes. 'T'hese
parts are so constructed and arranged that
the reversal of the valves is effected just at
the proper time for changing the water-press-
ure from one holder to the other and revers-
ing the connections between the holders and
the gas supply and delivery pipes, as already

explained. The valve mechanism is thus

made automatic, so that the operation of the
pumping apparatus is continuous without
special attention. -

The operation of this apparatus will be un-
derstood from a study of Fig. 2 of the draw-
rs. In this figure it will be seen that the
holder A is in communication with the deliv-
ery-pipe C and the pressure-pipe I, while the
holder A’ is in communication with the gas-
supply pipe B and the exhaust-pipe F. Con-
sequently the gas is being forced out of the
holder A into the pipe-line and the holder is
being filled up with water while water 18 be-

ing exhausted from the holder A’ and gas is.

flowing in from the source of supply. The
piston I will be carried up and I’ down, and
these pistons will reach the limit of their re-
spective movements when the holder A is at
length filled with water, at which time the
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the water-pressure thereby changed from the

holder A to the holder A’, when the operation
1s continued by forcing the gas out of A’ and
refilling with gas the holder A. |

With this apparatus any practical pressure
required is readily obtained for driving the
gas through mains or other pipes for long dis-
tances. In accordance with the well-known
laws regulating water-pressure the force ox-
erted upon the gas to driveitintoand through
the pipes may be increased or diminished, as
required, with great facility and an effective
pressure obtained for conveying gas long
distances with an apparatus comparatively
cheap and simple. o - |

In using this apparatus for pumping gas
distances it may be duplicated, of course,
at such intervals as may be required, there
being of course a practical limit to the dis-
tance through which a single pump can force
the gas. | o

. I have here shown and deseribed a valve

mechanism for the purpose of illustrating a
practical mode of operating the valve auto-
matically; but I do not wish to be understood
as limiting my invention to this mechanism,
for the variety of known devices for regulat-
Ing and operating valves is so great that this
mechanism may be changed for others or
greatly modified in its.construction and ar-
rangement. I do not wish to be understood

as restrieting my invention to any particular

valve mechanism. T also desire to make the
same reservation astothe particular construc-
tion and arrangement of the several pipes

‘and their connection with the gas-holders,

which are here shown and deseribed. These

special features are not essentials of my in-

vention, but may be modified in a great va-
riety of ways for convenience and to facili- 40
' tate the operation. Itisalsoevidentthat this
plan of operation may be applied to a single
holder; but the action would then be .inter-
mittent—that is, the one holder would be al-
| ternately filled with gas and then emptied
| thereof, and of course during the filling there
I would be no flow of gas to the delivery-pipe.
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The apparatus then may be worked with sin-
gle gas-holders or in pairs, and the pairs may
be duplicated, if desired. | . |
Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, is— | | | |
In a gas-pumping apparatus, the gas-hold-
ers A A’ in combination with the valve-cases
D and G, connected with both said holders,
gas supply and delivery pipes B C, provided,
respectively, with branches b ¢, connecting
| with the respective valve-cases D and having
suitable check-valves, water pressure and ex-
| haust pipes E F, provided with branches e f,
connecting with the respective valves G and
having suitable check-valves, the valves d ¢,
| mounted in the respective valve-cases, the
cylinders H H’, connected with the water-
pipes at one end and the gas-pipes at the
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| other, the pistons I I/, the sliding rods K and

M, connected, respectively, to arms on the
valves d and g, the bell-crank levers J, J’, and

| L, and connecting-rods %, 7/, and 42, substan- 7o
tially as described.

CHARLES M. BENNETT.
Witnesses: ' " '

J. M. THACHER,
| CARRIE FREIGEL.
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