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UNITED STATES

PATENT OFFICE.

ABRAHAM T. WELCH, OF WASHINGTON, DISTRICT OF COLUMBIA.

”PUMP AND MOTOR THEREFOR.

SPECIFICATION forming part of Letters Patent No. 519,825, dated May 15, 1894.
‘ Application filed May 17,1894, SerlalNo, 483,381, (No model.)

To oll whom it may concerrn:
Be it known that I, ABRAHAM T. WELCH, a
citizen of the United States, residing at Wash-

“ington, in the District of Columbia, have in-
-vented certain new and useful Improvements
in Pumps and in Motors Therefor; and I do

hereby declare the following to be a full, clear,
‘and exact description of the invention, such
aswill enable others skilled in theart to which
it appertains to make and use the same, ref-
erence being had to the accompanying draw-

‘ings,and to letters of reference marked there-

on, which form a part of this specification. .
The object of the present invention is to
provide a simple and efficient apparatus for

~ pumping air or water and in connection
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therewith the invention involves a steam mo-

tor that from:its simplicity of construetion
and operation is adapted for many uses other
than that hereinafter described.

The primary object in view in the develop-
ment of the invention has been an-air pump
for' a gas machine or carburetor, where the
work to be done is variable and intermittent,
but the motor or engine is capable of general
use and application, and the invention in its
broadest scope extends to the engine or mo-
tor as hereinafter will fully appear, as well as
to the special adaptation of the motor or en-
gine in the pumping apparatus shown and
described. )

The main feature of the invention lies in

- an expansible steam vessel or ¢ylinder which
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is both a boiler and an engine, it being built
on the plan of an accordion bellows, capable
of expansion under steam pressure when the
steam is generated therein, and of contraction

~when the steam is condensed or allowed to ex-

haust. The boiler is heated by a gas burner
or other source of gas supply, and suitable
connections are provided whereby the gas is
automatically shut off when the boiler or cyl-
inder reaches the limit of its expansion, and
an exit is opened for the stéam to permit the
boiler to contract,the gas being.turned on
again by the apparatus when more work is to
be done. An ignition burner is provided to
light the heating burner whenever the gas is
turned on; I am thus able to make a motor
or engine that is simple and automatic in its
action without regard to the irregularity of
the work to be done.

" The invention further consists in combin-

ing with the expansible steam cylinder an.

air pumping eylinder which will rise and fall
with the expansions and contractions of the
steam cylinder. ‘ :

The invention further consists in combin-
ing with the cock of the gas burner of the ex-
pansible steam boiler and the air pumping
cylinder or other machine operated by the en-
gine, connecting devices which will open and
close the gas cock as the air eylinder falls and
rises and thereby control the expansion and
contraction of the steam cylinder according
to the consumption of air by the apparatus.

The invention further consists of an ex-
pansible steam cylinder in' connection with
an air pumping cylinder working in a water
seal, the expansible steam cylinder having an
exhaust pipe leading down into the water
apartment of the pump cylinder, whereby any
vacuum in the expansible eylinder produced
on the condensation of the steam is filled by
the water being sucked up thereintoand also
the condensation of the steam takes place in
the water apartment. ‘

The invention further consists in the com-

bination with the expansible steam cylinder
or boiler of a similar expansible eylinder with
pipe connections and valves operating as a
pump, whereby the same apparatus can be
economically employed to pump water as well
as air. L
The invention further counsists of certain

-details of construction and arrangement, all
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of which will be fully described and then.

pointed out in the claims, - g

In the drawings: Figure 1 is a side eleva-
tion of an apparatus embodying my inven-
tion. ‘Fig. 2 is a horizontal sectional view of
the same- on the line *~%*,  Fig. 3 is a verti-
cal sectional view of the steam cylinder or
boiler. Fig. 4 is a detail view of the valve
controlling mechanism for the gas burner.

' Fig. 5 is a top view of the supporting frame

for the water pumping cylinder.
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A isa tank and B an inverted bell within e

it forming the pumping cylinder of -an air
pump for a carburetor. The tank A has the
air inlet pipe a extending up from the bot-
tom and provided with the cap or hood a’
forming a water seal for the air inlet pipe.
The air outlet pipe shown at a® may lead to
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the air storage tank of a carburetor. The
tank A is provided with a pipe a® leading
out.from the bottom of the same and up to
the top of the tank on the outside, terminat-

ing in an enlarged or funnel top a* having an.

overflow spout af for a purpose hereinafter
described.  The bottom ‘and top of the en-
larged funnel top a* are on a level with the
low and high water marks respeectively of the
water'in the tank. Extending up from the
top of the tank A there are four standards,
more or less, D, supporting the expansible
boiler or'eylinder C, to the bottom head of
which they are attached.

The expansible hoiler or cylinder C con-

_sists of two heads, ¢ ¢, and a series of inter-

mediate flat rings ¢’ of relatively thin metal
connected alternately at their outer and in-
ner edges to the adjacent rings,the end rings
being connected to the edges of the heads, the
whole forming a tight vessel that by reason
of the accordion like arrangement of the ring

plates allows of a wide range of expansion |

and contraction in the direction of the heads.
A flexible steam pipe E is connected with the
top head at the center thereof and with a
steam pipe E’ leading down and opening into
the water tank A at the bottom. The steam
pipe E’ has a valve ¢ and an outwardly ex-
hausting pipe E? below the valve ¢, the pipe E?
having a check valve ¢’ and a cock e* and
the end of the pipe E? is over the top of
the tank B so that the drip of the exhaust
steam therefrom may run down into the tank
A. If the cock & is open thé steam will ex-
haust through the pipe E? but when it is un-
desirable to havethe exhaust steam discharge
outward or where it is desirable to condense
the steam back into the apparatus the cock
¢*is closed and then the exhaust steam passes
down the pipe E’ and condenses at the bot-
tom, the water passing back into the tank.
Attached to the top head of the steam cylin-
der there are four iron straps ¢? more or less,
extending down below the gas burner and to

- the lower ends of these are connected flexi-

ble straps or chains c® attached to the top of
the inverted bell B, by means of which straps
the bell is suspended from the top of the ex-
pansible cylinder. Above the cylinder C
there is'a second cylinder G exactly like the
cylinder C in construction, the bottom head
of the upper one being connected to the top
head of the lower one by a number of rods or

standards g. The top head of cylinder G is .

firmly sec¢ured to a fixed support, and I pref-
erably construct the same of pipe sections
and couplings, as making a strong frame con-
struetion of which the pipes can be utilized
for water pipes. In the present case I have
shown a solid rod section &’ screwed into the
topof a T union to which the pipes E and E’
are connected, the rod A’ being coupled at
the top to one end of the horizontal pipe 2,
the latter at its opposite end béing eoupled
by a T union 72 to a vertical water pipe H
which extends down to the well or tank-from

which water is to be pumped. There are
valves K, K’ in the pipe H, above and below
the pipe . The top head of the upper cylin-
der G is firmly attached to the pipe 4 and the
said cylinder also has a connection with said
pipe. To afford a sufficiently firm attach-
ment of the eylinder G to the pipe h, I form
a square frame of rod sections %% carried by
the pipe 7, and attach the eylinder head to
the frame at its corners.

A small tank J placed at an elevation a lit-
tle below the level of the cylinder C supplies
water for replenishing the loss due to evapo-
ration or otherwise. This tank is connected
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by a pipe j with the pipe E and is provided .

with a check valve j’, cutting off any steam
pressure through the pipe j and a cock 52 for
shuttingoff thetank connection entirely when
desired.

The burner M beneath the cylinder C is
supplied with gas from any source of gassup-
ply and when the machine is used in connec-
tion with a carburetor, the gas is of course
supplied by the carburetor. '

m i an igniting burner that is always burn-
ing. In the pipe supplying the burner M
there is a cock having an arm m’, whicharm
is connected to a vertical rod N that at its
upper end is connected to the arm of the
steam cock e, and at its lower end extends
through an eye in a lug or arm » extending
out from the edge of the inverted bell B.
Adjustable collars n? on the rod N above and
below the lug n form stops that cause the
pumping ¢ylinder B to actuate the rod N
when the pump reaches the upper and lower
limits of its stroke or movement. The arm
m/’ is attached to the spindle of the gas cock
by a slotted sleeve m! which permits a cer-
tain movement of the sleeve on the plug of
the valve before the head mf of the valve plug
isactuated,and attached to said slotted sleeve
and extending upward thérefrom there is a
weighted arm or rod P. On either side of
said weighted arm and attached to the fixed

having forked heads m® for the purpose of
catching and supporting the weighted arm P
as it is shifted from one sideto the other, and
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.part of the valve there are spring arms m®

It5

limiting the movement of the arm P and the -

gas cock. The action of this cat-off will be
readily understood. _

The operation of the machine is as follows:
It is assumed that it is desired to supply air
to a earburetor and at the same time to ntil-

.ize the surplus energy of the engine to pump
water, for example from a well into a storage

tank, and the present embodiment of the in-
vention isadapted to do this work. 'The tank
Ashould befilled with water tothe point where
it will just submerge the bottom of the hood
a’ of the inlet air pipe. The cylinder C, nor-
mally in its compressed position, being filled

with water, the igniting burner m is lighted
and the gas cock m’ is set open for the start,

the burner being of course also lighted. It
will be understood that the connection be-
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tween the gas cock m’ and the steam valve e
is gsuch that when one is open the other is
closed and vice versa. | Asthe steam pressure
in the eylinder C increases the upper head
thereof rises, thereby raising the air pump-
ing cylinder B and compressing the water
pumping eylinder G, until the point is reached
where the lug » strikes the upper stop n*on
the rod N andlifts the latter. When the gas
cockm’ isopen the weighted lever Pisinclined
toward the rod N and rests in the support m?

- nearesttotherod N. In thispositionof things

15

“at the same time opens the latter.

20

the raising of the rod N causes the weighted
rod P to be elevated into a vertical position
and as soon as the weight passes the vertical
position it falls over by gravity, turning the
valve instantly and shutting off the gas,and
through the connections with the valve e it
The steam
from the ecylinder C then exhausts either
through the pipe E?® outward or through the

" . pipe B/ down into the water tank, according

25

to whether the cocke?is open or closed. The
eylinder C contracts or collapses and the air
holder B, which it will be understood is to be
weighted according to the air pressure re-
quired, settles in accordance with the amount

_of gas that is being produced by the carbu-

30

rotor. ‘When the air holder B reaches its
lowest position the lug n strikes the bottom
stop n? on the rod N moving the latter down-
ward, causing the weighted rod P to be raised

- past the vertical and to fall over as before,

35

thereby in this case opening the gas cock and
closing the steam valve. The expansible eyl-
inder again heats up and makes another

stroke. Inthis manner without regard to the

length of time or intervals between the shift-

“ing of the valves, the steam cylinder will make

40

“lowest position.

45

d-stroke when the air in. the holder or pump-
ing cylinder is drawn off and it reaches its
The action of the water
pumping cylinder is well understood. There
being no packed joints it is alwaystight and
it throws the full volume of the cylinder at
every stroke. When the steam exhausts the
vacuum formed sucks the water into the eyl-

inder and keeps it full, thus replacing the

50

small amount that has passed off as steam.
‘When the tank J is used this supply is natu-
rally drawn therefrom, in other cases it sucks

- up from the water in the tank A. If the tank

55

J'is used, and the exhaust is allowed to con-
dense into the tank A or drip back into it,
the surplus water thus added to the tank A
is allowed to overflow at a’. g

I have thus fully described my invention

- and illustrated one practical application of
_ it, but it is capable of many modifications.

_‘60‘
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‘What I claim as new, and desire fo secure
by Letters Patent; is— ‘ ,

1. The combination of an expansible boiler
and’a heat supply generating steam, or press-
ure, directly in the expansible boiler, substan-
tially as set forth. \
2. The expansible steam boiler herein de-
seribed formed of end heads with intermedi-

ate plates connected accordion fashion in
combination with a heat supply generating
steam, or pressure, direetly in said expansi-
ble boiler, substantially as and for the pur-
pose set forth.

3. The combination with an expansible

70

steam cylinder of a source of heat supply

generating the steam, or pressure, directly in
the cylinder, a valve for the'same and an ap-
paratus operated by the expansible steam
cylinder and connected with the said valve,
whereby the movements of the apparatus au-
tomatically let on and shut off the heat sup-
ply, substantially as and for the parpose se
forth. B
4. An expansible steam cylinder having an
exhaust pipe and valve in eombination with
a gas burner for heating the steam eylinder,
said gas burner having a valve, a pump or
other machine to be operated and connecting
devices actuated by a moving partof the pump
and operating the exhaust steam and gas
valves, substantially as and for'the purpose
set forth. C _ ‘ ‘
5..An expansible steam eylinder provided
with a heater adapted to generate steam with-
in the said eylinder and having an exhaust
steam pipe in combination with a.water sup-

‘ply tank a pipe leading from said tank to the

steam cylinder and having a check valve, sub-
stantially as and for the purpose set forth.

6. An expansible steam cylinder havingan
exhaust pipe and valve, and a heater there-
for adapted to generate steam within the said
eylinder, in combination with an expansible
water pumping cylinder substantially as set
forth. o ‘ B

7. Inapumping apparatus, the combination
of ‘an expansible steam generator or boiler,
an expansible pumping chamber or cylinder
having pipe connection with a water supply
and actuated from said generatoror boiler, a
heater generating steam in said generator or
boiler and an automatic gas supply and cut-
off device for said heater, substantially as
specified. , o

8. Inapumping apparatus, the combination
of an expansible steam generator, an expan-’
sible pumping cylinder or chamber actuated
from said generator or boiler, a heater or gas
burner, an automatic gas supply and cut-off

75
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devicefor said heater, and an ignitionburner

for said heater or gas burner, substantially
as set forth. ) ;

12>

9. Inapumping apparatus, the combination -

of an expansible steam generator, a heater
adapted to generate steam within said steam
generator, and an automatic supply and cut-
off device for said heater, adapted to cut off
and exhaust the steam from said generator,
gubstantially as set forth. R

16. Ina pump,the combination of an expan-
sibleé steam generator, an' expansible pump-
ing eylinder or chamber actuated from said
generator, a gas burner or heater adapted to

generate steam within the generator and au-:

tomatic supply and. cut-off device for said

125
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burneror heater, comprising a valve actuated
by the moving part of the air apparatus, sub-
stantially as set forth.

11. Inapump,the combination of an expan-
sible steam generator or boiler, an expansible
pumping eylinder or chamber actuated from

said generator, a heater or gas burner, a valve |
arranged in the steam exhaust pipe of said |

pumping cylinder or ‘chamber and a second
valve arranged in the gas supply pipe of said
burner, and means for actuating said valves
by a moving part of the air-apparatns, sub-
stantially as specified. .

12. In an air and water pump, the combina-
tion of an expansible steam generator or boil-
er, & pumping eylinder or chamber actuated
from said generator, an expansible pumping
cylinder or chamber, a heater or burner, a
valve arranged in the supply pipe of the
burner, and a valve arranged in the exhaust
steam pipe of the pumping cylinder or cham-
ber, and arod carried by a moving part of the
airapparatusand provided with spaced-apart
stops acting upon the hurner supply pipe
valve, in turn actuating the exhaust-steam
pipe valve, substantially as specified:

13..In an air and water pump, the eombina- |

tionof the expansible steam generator or boil-
er, the expansible pumping cylinder or cham-
ber actuated from said generator, a heateror
burner for said generator, a device for sup-
plying gas to said burner and cutting the gas
off therefrom and for exhausting the steam
from said generator, and a water supply pipe
connecting with said pumping chamber and
with a tank or chamber, and means for actu-
ating said valves from the air-pump, substan-
tially as specified. .

14. Inapump,thecombination of an expan-
sible steam generator or boiler, and its heater,
the valve arranged in the supply pipe of said
heater, the weighted arm or lever axially piv-
oted upon the stem of the said valve, and a

rod carried by a moving part of the air appa-
ratus and provided with spaced-apart stops
engaging a rod connected to an arm carried
by said valve-stem, said weighted arm or le-
ver having a throw or limited independent
movement at each side of the central verti-
cal axis of said stem, substantially as speei-
fied.

15. Inapump, the combination of an expan-
sible and contractible steam generator or boil-
er and 'its heater, the valve arranged in the
supply pipe of said heater and having its
axial stem provided with an arm, a rod car-
ried by a moving part of the air apparatus
and with spaced apart stops engaging a rod
connected to said arm and a weighted lever
or arm having its axially pivoted end pro-
vided with opposite, interspaced shoulders

engaged by a cross-pin earried by said stem, -

subsfantially as specified, -

16. Tn an air and water pump, the combina-
tion of an expansible and contractible steam
generator and pumping eylinder or chamber
actuated from said geunerator, a heater for
said generator, the valves, one arranged in a
pipe eonnecting with said pumping eylinder
or chamber, and the other arranged in the
supply pipe of said heater, and having its
axial stem provided, at one end, with a eross
pin, and at the other end, with an arm hay-
ing arod eonnection with an arm of the axial
pivot of the first named valve, and arod ear-
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ried by a moying part of the air-apparatus -

and provided with spaced apart stops to en-

gage a rod connected to the arm at one end

of the axial stem of the heater supply pipe

valve, substantially as specified. '

In testimony whereof I affix my signaturein

presence of two witnesses.

v ABRAHAM T. WELCH:

‘Witnesses: ’
STORY B. LADD,
S. G. HopxiNs.
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