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To all whom it may concern:

Be it known that I, WIiLLIAM W ATKINS, of
Chicago, in the county of Cook and State of
Illinois,have invented certain new and useful
Improvements in Steam-Pumps; and I do

hereby declare that the following is a full,

clear,and exact deseription thereof reference
bemn'had to the accompanying dlawmo*s and
to the letters of reference marked thereon

which form a part of this specification.

It is a matter of common knowledge tha,t-

when a pump piston is driven at a hwh mte
of speed, particularly when the stroke is short
and the water 1s raised to the pump from a
considerable distance, the piston 1s retracted

more rapidly than the water can follow. The ¢

resultis that a vacaum will be formed behind
said piston, which will cause the pump to
pound as the piston, advancing on its return
stroke, strikes the water.
the efﬁeleney of the pump 1mpe1red but the
machinery is racked and its econnections loos-
ened and injured by the pounding. These
objectionable effects are especially noticeable
in steam fire engines, for which thisimprove-
ment 18 more pertlenlatly intended. It has
heretofore been proposed to remedy the de-
fectsdue to the cause mentioned by providing
a closed chamber or reservoir in communica-
tion with the suction side of the pump. In
that construction the operation of the pump
tends to ecreate a vacuum in the reservolr as
Well asin the suction pipe and after the water
has ‘once been raised. to the admission ports
of the pump cylinder it will usually be main-
tained at that height independently of the
pump. It 1is p0551b1e, also, that the water will

rise in said chamber or reservoir a short dis-

tance above its connection with the pump cyl-
inder and thus provide a limited supply from
which the pumps may draw without the ne-

cessity of raising all the watersupplied thereto.
at each stroke, directly through the suction

pipe. This will oceur when the vacuum is
created so quickly that its strength 1s suffi-

cient to raise the water higher than the sue- |

tion ports of the cylinder. This prior con-
struction has only partially remedied the de-
feets above referred to, for the reason that
the quantity of water in the reservoir is often
too small to afford the needed supply.
It1s a primary object of the present inven-

Thus, not only is

l

tion to provide a construction whereby a suf-

ficient quantity of water shall at all times be
delivered to the pumps, insuring the filling

55

of its cylinders at each stroke of the pistons

and thereby increasing the efficiency of the
pump and preventing poundmg and conse-
quent injury thereto. -
Another object of the invention is to pro-
vide a construction by which the feed water

0o '

for the boiler will be drawn from the suction

instead of, as heretofore, from the discharge
side of the pump, and still another objeect is
to provide for delivering the surplus water

from the injector into the discharge pipe of

the pump instead of into theatmosphere when

the water has reached the proper level in the
boiler, and thus permit the continuous opera-

tion of the injector as well as increasing the
volume of water delwered from the said dis-
charge pipe.

In the aeeompanymg drawi mn*s i1s shown a
steam fire pumping engine embodymﬂ' my 1m-
provements and comprising a reservoir in

70
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communication with and extending above the

admission passages of the pump; a pipe at-
tached to the top of this reservoir; an in-

jector connected with this pipe and a suitable

connection of the injector with the boiler
whereby the water drawn from the reservoir
may be injected into the boiler.

Figure 1 is a side elevation of so much of a
steam fire engine as will illustrate the inven-
tion. Fig. 2is a vertical longitudinal section
through the vacuum cha,mber midway be-

tween the pump pistons, the connection with

the injector being shown in projection. Only

necessary to illustrate the scope and nature
of the invention. Fig. 3 is a similar view of
a steam fire engine not embodying my im-
provements. Said view is shown for the pur-
pose of more clearly defining the difference

‘between the present and my proposed form

of construction. Fig. 4 is a detail seetlonal
view of the injector F

A represents the main side frames of the
engine; B the boiler; C the pump cylinders;
C’ the admission or suctlon connection; D the

air chamber on the discharge side 0[:' the

pump, and D’ the discharge connectmns

80

| those parts of an engine are shown which are

$1¢
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E is a reservoir correspondmﬂ' to what is .

l commonly known as the vacuum chamber of
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steam fire engines.

It is connected with the |

492,950

therefore during those times when the piston

suction side of the pump and is of such size | is practically stationary and ineffective, will
that when filled with water, it will form a | keep the reservoir K full of water and thus
reservoir from which the pumps may draw, | provide a constant supply from which the 6o
s thus obviating the necessity of drawing all | pumps may draw.
the water delivered to the pumps directly In connection with the boiler feed,asabove
through the suection pipe. Toinsure the fill- | deseribed, I have represented connections
ing of this reservoir and to keep it full, the | whereby the boiler may besupplied with water
pipe E’ leads from the upper end thereof into | from the discharge side of the pump in the 65
ro connection with the inlet of an injector F of | usual manner. These connections consist of
any approved construction which takes its | a pipe G leading from the air chamber D; a
steam from the boiler A through a pipe F’. | eheck valve G’, and a pump G* for forcing
A pipe F? is attached to the lower end of the | the water from the valve to the boiler. A
injector easing and communicates with the | valve g is provided whereby communication 7o
15 boiler below its water line. A check valve | may be established between the valve G’
I3, or an equivalent device, is provided in | and the pipe I*when desired. 'Thislastmen-
said pipe, which operatesin the usunal manner | tioned feed apparatus wil.be employed when
‘to prevent the escape of water from the boiler. | the other isoutof orderor when forany other
Connecting the pipe F?® with the discharge | reason it is deemed desirable. 75
2¢ side of the pump is a pipe F* which is like- | The reservoir E and the pipe E’connecting
wise provided with a check valve F5. Through | the latter with the injector, are kept full of
this pipe any water which is carried over by | water by thecontinuous action of theinjector,
the injector in excess of what is needed for | thus affording a greatly increased head of
the boiler will be forced into the discharge | water for the use of the pumps. It is notde- 8o
25 passage of the pump, thus preventing loss. | sirable therefore to discontinue the action of
| The overflow pipe I is however also pro- | the injector,and when the water inthe boiler
vided, through which the waler carried over | has reached its proper water level and is not
by the injector may be permitted to escape, if | being used as fast as. it can be supplied by
desired. the injector, I turn the valve f° and thus di- 83
;0 The passageof water and of steam through ; rect the water from the injector into the dis-
the several pipes is controlled and may be | charge part D’of the pump through the pipe
regulated by means of valves f; f/, /% /% and | F*, and thus increase the volume of water
f4 The valve f being turned so as to open | delivered through the discharge part D’.
the pipe E/ and steam being admitted to the I claim as my invention— O
35 injector from the boiler, the obvious effect 1. Incombination with areservoir connected
will be to draw water into the reservoir and { with the inlet of the pump cylinder, and also
suction pipe, and, the distance not being too | with the suction pipe, of a steam pump, a
oreat, said reservoir and suection passages | steam injector connected with the reservoir
will be filled with water without work on | above the connection of the latter with the g3
4o the part of the pump. It is also obvious| pump cylinder and arranged to draw from
that with an. injector of proper construction | said reservoir. |
the admission of steamtheretocan be so regu- 2. In a steam pumping engine, the combi-
lated that its strength will be just enough to | nation, withthepump cylinder and the boiler,
draw and hold the column of water up tothe | of a reservoir connected with the suctionside ico
45 top of the reservoir,the weight of the column | of the said cylinderand with the suction pipe,
of water being equal to the lifting power of | and an injector suitably connected with the
the injector. Thus the pumps can draw wa- | reservoir and the boiler to take waterfrom the
ter from both the suction pipe and the res- | reservoir and to deliver it to the boiler.
~ervoir E and an adequate supply of water | In testimony that I claim the foregoing as rog
so willthereforealwaysbeprovided. Moreover, | my invention I affix my signature inpresence
as the piston %]S not requirl'e?-lim raise all of | of two witnesses.
such supply, the water will follow the piston | - .
more closely and will thus prevent the forma- WILLIAM WATKINS.
tion of a vacuum behind it, and obviating the Witnesses:
55 disadvantages incident to such a vacuum. TAYLOR K. BROWN,

GRORGE V. HIGGINS, Jr.

The injector, operating continuously, and |
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