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11 Clalms

My 1nvent1on relates to’ a-bhoiler ‘feed pump .

which is simple and inexpensive to manufacture."
One object of the invention is to provide aboiler
feed pump which does not have to operate against

boiler pressure-for foreing water into the boiler, -

thereby effectlng ‘an economy of . operation due
to less power required for its operation,

Tt

Another object is to provide a feed: water pump

- ofthe reciprocating type whérein steam'is intro-
duced on one side of the pump piston when the
other side is open to the boiler during the feed
stroke of ‘the piston, thereby permitting. the use
of a:relatively small'power steam engme or the

- like for ‘operating the feed pump.

A ‘further object is to provide a novel cohmec- -7

tion between the power means for the feed water
pump and the water pumping piston as well.asthe
“water andsteam: ‘control - valves ‘of ‘the pump,

' ‘wheéreby the water pumping piston travels its full

“stroke ‘before the valves are shifted; the valves
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minates in’ an abutment member l6 The member
16 is guided on a way.IT which' isa cross piece .
between. side plates 18 of a valve actuatmg head. "

.The s1des of the abutment member 16 are gmded
by the sides 18, as shown'in Figure 2.

.Water 1n1et and outlet connectmns TR and 20
are prov1ded for the leff hand end of cylmder i2;

“and steam inlet and.outlet connectmns 21 and 22 ‘

are provided for the right hand end thereof.” Bal-
anced plunger type valves 24 ahd 25 are prov1ded
for controllmg the flow of water and stearn toand

t‘ from’ the cylinder 12, The plunger 24 has a water

_¢ontrol section 28 Whlch is ‘merely a reduced por-

tion on the plunger Tt also has a s1m1lar steam.

_control sect1on 21, and the' plunger 25 has water
‘and steam control sectmns 28 and 29, The ‘plung-

ers 24'and 25 are sealed relatively to the pump P

' each by two. packmg glands 30, as shown in.
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“thereupon being shifted for reversing- the stroke,

and during -the reverse movement, the pump pis-
ton being picked up by the power means for ef-
fecting' the reverse stroke of -the piston itself,

With these and other objects in view, my inven:< -

<tion, consists in-the. construction, arrangement
and combination of the various parts of my device
whereby: ‘the objects contemplated are attained;

as hereinafter more fully set forth, pointed-outin
-my claims gnd: 111ustrated m the accompanying *

drawing, wherein:

Figure 1isa Vert1ca1 sect1ona1 v1eW through a
‘boiler feed pump.embodying my invention and -

showing a steam cylinder and piston type of power

means for operating the same, connections to.the’

boiler .and to a. water reservo1r being shown dla-
‘ grammatmally

‘PFigure 2 is.an enlarged sectlonal view:on. the
l1ne 2--2 of Pigure. 1 to 1llustrate details of con-
. struc’mon

- Figure 3 isa chagrammatm v1ew s1m11ar to Fig-
ure 1 showing the parts in a dnferent posmon,
and

~Figure 4 is a sectional view- snmlar to a port1on
of Figure 1, showing various positions assumed by
“the connecting means between the power means,
the water; pumpmg piston and the control valves
of the pump: -

. On the accompanymg drawmg 1 have used the
reference numeral. 19 to indicate a, base on which
is mounted ‘a -boiler feed pump:P and a steam
engine E. for operating the same: The pump P
comprises a cylinder 12 having a° water: piston
A% therein.. A piston-rod 14 extends- from the
piston “13 through a packing gland 15 and ter-

Figure 1. ‘
SARD mtake check vaJve 3I is assoc;lated W1th the
water inlet, connectmn 19 and the ‘connectlons 19

" and 22 extend to a reservoir R while the connec-

t1ons 20 and 21 extend to 4 bo1ler B.. The con-

< nection. 19 is, adapted to receive Water from the
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_head 42,
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bottom. of the reservoir R and the connectmn 22
to discharge .steam and/or ‘water into: the' reser-
voir; an outlet to atmosphere bemg shown at 32.
The connections 20 and. 21 are at: about the de-

-sired waterlevel in the boiler B,

“The: valve .actuating. head i8 1ncludes a cross

; plece 33.in’ addltlon to:the cross piece 17, the two

cross pieces being guided. on-.a bar 34 extendmg
from a standard 23 .of the base 10... The head 18.is
thereby guided and'is, operatlvely connected with

the plungers 24 and 25 by the plungers extendmg W
‘into hubs.36 and 37 of, the valve actuatmg head

and suitably pinned. therem .

-'The steam ; engme B con51sts of .a; cylmder 38
mounted- on the base 10 and havmg a power p1ston
39 therein. . A: p1ston Tod 40 extends. from the
plston 39 through a- packing. gland 4l toa cross
The. cross: ‘head 42 is guided in upber
and lower ways 43 and a4. and mcludes a erst
pin 45..

A pair of connectmg rods 46 are connected W1th

sthe wristpin 45 and extend in Figure .1 toward
. the:left’ outside of the sides. 18 of the valve ac-

tuatmg head.  A’cross pin 47 connects the left
hand:ends of ‘the. connecting ‘rods 46 together.
This. pin is: gu1ded in-a.pair of similar slots 48 of

-the sides- 18, Wh1ch slots have upwardly inclined

ends 49 and 50.
A balanced p1ston Valve 51, 1s assoc1ated with

‘the power piston ;39 for controlhng the flow: of

steam thereto and therefrom in the -usual-man-
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ner of a double acting steam engine.. This valve
may also be operated by the valve actuating head
18, a valve operating rod 52 being illustrated as
pinned to the hub 86. A steam inlet 53 and a
steam exhaust pipe 54 are provided for the valve
51.
Practical operation

In the operation of my boiler feed pump, when
the valves-24, 25 and 51 are-in the position of
Figure 1, steam enters from the steam pipe 53

(333
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and acts on the right hand end of the power pis-

ton 39 to force it toward the left, as indicated
by the arrow A. At this time the water and
steam sections 26 and 27 of the valve 24 are
open, so that water in the left hand end of the
cylinder i2 may be forced through ‘the connec-
tion 20 into the boiler.
may flow out of the boiler through the connec-
tion 21 and into the right hand end of the cylin-
der 2. There is, therefore, a substantial balance
betweéen opposite sides of the piston 13 except for
the area of the piston rod 14, and consequenitly it
does not take much power to move the piston. " A
~ rélatively small power piston 39 may therefore be
provided, thus reducirig: the initial expense and
likewise  operaling expense is reduced because
‘there is less displacement and consequently. less
steam is needed to operate the power piston 39.

“Adjacent the end of the stroke, the abutment
member {6 or rather a cam face 16a thereof,
- which was heretofore engaged by the cross pin 41
to effect an operative connection between the
power piston and the pump piston rod 14, causes
the pin 47 to be lifted, as shown by solid lines in
Figure 4, as-soon as the pin enters the inclined
portion 49 of the slot 48. ThlS posmon is indi-
cated as’ ‘Ala.;

“The water piston (3 at this time is at the left

end of the stroke, but the power piston continues
to move, thereby causing the pin 47 to reach the
end of the slot  (position 4Tb) and then move
this end to the dotted position shown at 47c. The
valves 24 and 25 are then in the position of Fig-
ure 3, thereby closing the sections 26 and 27T of
the valve 24 and opening the sections 28 and 29
of ‘the valve 25. The valve 51 is also in its op-
posite position for effecting movement of the
 'power piston 39 toward the right.
- During movement toward the right, water is
drawn in from the reservoir R through the con-
‘nection 19 ‘and the check valve 31 into the left
hand-end of the cylinder {2 and the steam in the
right hand end of the cylinder is discharged
through ‘the connection 22 ‘into the reservoir R.
Such discharge may be into the upper part of the
reservoir and from thence to atmosphere through
the vent 32, or under the level of the water there-
in, a$*from perforations in'the pipe 22; for the
‘p'urpose of warming the water. ' With this ar-
rangement it is unnecessary:to utilize much power
on the return stroke of the piston 39 as it is only
necessary to-lift the water from the reservoir.
Preferably, the reservoir is-mounted higher than
the pump to minimize the power needed to op-
erate the engine E.

-“At-the beginning of the return stroke, the pin
4 41 is guided by the inclined portions 49 of the
slots 48 to the position 41d, where it engages the
-reverse side of the abutment member 16, or rather
a cam face I6b thereof, and pulls the rod 4 in
the opposite -direction.” Release of the rod is
effected at the end of the stroke by the inclines 50
and the valves are operated after which the pin
47 again engages the cam 18a, as previously de-
scribed in connection with the cam 165, Thus a

At the same time, steam
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mechanical connection is provided which insures
a full stroke of the pump piston before the valves
are changed in position and the pump piston re-
mains stationary during the change-over.

By making the connections 20 and 21 at the
desired water level in the boiler B, the pump may
be operated continuously and will maintain the
desired water level. Any water that is pumped
into the boiler above this level is returned through
the connections 21 and 22 to the reservoir, thus
automatic water level control is had without the

_necessity of providing further automatic controls

as for the supply of steam to the engine E, or

" .thelike. R
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. Some changes may be made in the constructlon

-and arrangement.of the parts of my device with-

out departing from the real spirit and purpose of
my invention, and it is my intention to cover by
my claims any modified forms of structure or use
of mechanical equivalents which may be reason-
ably included within their- scope without - sacn-
ficing any of the advantages thereof :

"I claim as my invention: . -

1. In g boiler feed pump. of the character dis-
closed a.reciprocating water pump haying a cyl-

connections to one end of said -cylinder, steam
inlet and outlet connections to the other end of
said cylinder, said-water outlet and inlet connec-
tions communicating  respectively with a boiler
at: the water level and with a reservoir to receive
water therefrom, said steam inlet and-outlet con-
néctions ' communicating  respectively: with  the
boiler at the water level and: with the-reservoir
to discharge steam thereinto, power means for

‘reciprocating said piston, and valve means be-

tween said one end of said cylinder.and said wa-
ter inlet and outlet and said steam inlef and out~
let connections, said valve means being operated,
by said power means at-the ends of the stroke:
of said piston to open the water outlet-and the
steam inlet when the piston travels.in one direc-
tion and to open the water inlet-and the steam
outlet when the piston travels in the other dlrec-
tion.

2. In ‘a. boiler feed pump, a pump havmg ‘a
cylinder and a piston, water inlet and outlet con-
nections to .the other end of said cylinder, said
water outlet and inlet. connections respectively
communicating with a boiler and with a reser-
voir to receive water therefrom, said steam inlet
and outlet connections respectively communicat-
ing with the boiler and with the reservoir to dis-
charge -steam thereto, power means for récipro-
cating said piston, and valve means between said
one end of said cylinder and said water inlet and
outlet connections, and between said ‘other ‘end

‘of said cylinder and said steam inlet and outlet

connections, said valve means opening the water
outlet and the steam inlet when the piston travels
in cne direction and opening the water: inlet and

"the steam outlet when the plston travels 1n the

other direction,

'3.°In a boler feed pump, a water pump cylln-
der, s piston therein; water inlet and outlet-con-
nections to one end of said cylinder, steam inlet
and outlet connections to the other end of said
cylinder, said water outlet and steam inlet con-
nections communicating with a boiler, said water
inlet and steam outlet ‘connections communicat-
ing with a reservoir, power means for reciprocat-
ing-said piston, and valve means between said one
end of said cylinder and said water inlet and out-
let- connections, and between said other end of
said cylinder and said steam inlet and outlet'con-
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i nectl,ons, sa1d valve means bemg operated to‘open
‘ the water outlet connectiorr and- the-steam inlet
) connectmn when the p1ston travels in oné direc-

tion’ and to open the water: inlet. connection-and

steam’ ‘outlet connectlon When the plston travels in:

“the other dn'ectlon
4, In & boﬂer feed “pump’ of the' character dls-
closed; ‘g reczprocatmg water pump: havmg a'cyl-
inder and.a piston; ‘therein, water inlet-and outlet

connections ‘to ‘one end. of 'said cylinder, steam

inlet and outlet connections to the other end -of
said cylinder, said water outlet and inlet connec~
tions communicating with a boiler and with a

'3

' to" disengage’ sa1d‘ p1n from said abutment: at one

énd of the piston’ stroke, said. pin thereupon en-
gaging the end of the ‘slot to move said valve

o means; the ineline of the slot guiding the pin to

enigage the reverse side- oi” the abutment upon

~the reverse’ stroke.”

H0In & boiler feed: pump, a4 water pump havmg

Ca ‘piston; power means: for re(nproca.tmg 'said

10

reservoir, said steam inlet and outlet connections

commumcatlng with the boiler-and with the res-
ervoir, power means for reciprocating said piston;
valve means between said one end of said cylinder
and said water. inlet and outlet connections, and
Jbetween said other end of said cylihder-and:said

steam inlet and outlet. connections, .said valve
means opening the water outlet and the steam in-

. let connections when the piston travels in one

direction- and opening the water inlet and the.

steam outlet connections when the piston travels
in the other direction, and an'operative connec-
tion comprising a pin and slot.connection between
- the power means and the valve means and an
abubment  connection between the .power means
and the piston with said.pin engaging said abut-

ment, said slot having. inclined:ends operable to:

- disengage said pin from said abutment at one end
of the piston stroke, said pin:thereupon engaging
the end of the slot to move said valve means, the
incline of ‘the slot guiding theé: pin- to engage the
reverse side of the. abutment . upon the reverse

" stroke.” : :

5.-In a boiler feed pump of the character dis-
closed, a water pump cylinder and a piston there-

piston; valve meansifor:said: pump;: vaIVe means‘

-for 'said power means; ‘and an operative conmec-

tion between said power:; means, and said piston

: ‘and said valve means, comprising a pin and'slot
““connection .between: the power means and’ the

valve means and’ an ‘abutment connection be-:
tween the power means and the piston with said:

pin engaging said -abutment; said slot‘having a..

- portion operable to disengage said pin from said

abutment at one end of the piston stroke, said
pin -thereupon moving - said valve means, said
portion .of the “slot- guiding: the ‘pin ‘to engage
the reverse side of the abutment upon the re-
verse :stroke. : :

8. A boiler feed pump comprising a eyhnderl
and a piston, water and steam valves for. con-
trolling the flow of water and steam to and from
said- cylinder on.'opposite sides of said piston,.

' 'power means. for operating ‘said piston and. said

20
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L in, water inlet and outlet connections to one end -

-of said: cylinder, steam -inlet and outlet connec-
tions to the other end of said cylinder, said water

outlet-and inlet connections communicating with . :

a-boiler and with g reservoir respectively to supply

-and receive water, said steam ihlet and outlet con-

nections communicating with the boiler and with
the reservoir respectively to :receive. and dis=
.-charge steam, power means for, reciprocating said
piston, valve means between said one end of said

‘ ... cylinder and said water inlet and outlet connec-

tions, and between: said.other end of said cylinder
and said steam. inlet and outlet connections, and
an. operative connection  between sa1d power

50

means, gnd said. piston- and valve means, com- -

prising a' pin-and slot connection between the
power.means and the valve means and an abut-

ment connection between the power means and.

the piston with said pin engaging said abittment,

- said slot having inclihed ends operable to disen-.

gage said pin from said abutment at one end: of
the piston stroke, said:pin:thereupon’ engaging
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‘valve means, ‘and -an opera,twe connection be-

tween said power means, and said piston and said’
valve means, compnsmg 8 pin and slot ‘connec- :
tion between the ‘power means and. the valve
means and an abutimernt connection between the .
power means and. the piston with said pin en-.
gaging -said abutment said slot. having inclined
ends -operable: to dlsengage said. pin from said

abutment. at one end of the piston stroke, said . ‘

pin thereupon engaging the end of ‘the slot to
move: said valve means, the-incline of the slot:
guiding the pin to engage the reverse s1de of the
abutment upon the reverse stroke.

9. In a boiler feed pump, g cylinder and a-pis~
ton, water and steam ‘valves for controlling the-
ilow of water and steam to and.from said cylin-
der.on opposite sides of said piston, power means
for operating said-piston and said valve means,
valve means for said:power ineans, and'an op~
erative connection therefor comprising a pin and
slot connection  between the: power means.and .
the both :of said valve means; and an abutment
connection ‘between the power: means and the:-
piston with said pin engaging said abutment, said
slot having a . portion-operable to disengage said
pin from said abutment at one end of the. piston
stroke, said pin thereupon engaging the end of

the slot to move said valve means, said portion .-

of the slot guiding the pin to engage the reverse

' side of the abutment upon the reverse stroke.
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the end of the slot to' move said valve means, the -

incline of the 'slot guiding the pin to engage the
reverse side of-. the abutment upon the reverse
" stroke.

6. In a boiler feed pump - of the: character dis-
closed, .a rec1procat1ng water pump having a pis-
ton therein, power means for reciprocating said
biston, valve means- for. said power. means,-and
an -operative connection between said - power
means, and said piston and said valve means,
comprising a. pin: and slot connection: between
the power means and the valve means and:an
abutment connection between the power means
and the piston with said pin engaging said abut-

ment said slot having mchned ends operable‘

10 In a boiler feed pump:of the character: de- .

scribed, .a: water pump. having. a cylinder and a
piston.- therein, water .inlet and: outlet  connec-
tions to one end of said cylinder, steam inlet and
outlet connections to the other end of said cylin-

- der, said water outlet and inlet-connections com-
- municating - with-a b01ler and with a Teservoir,
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said steam inlet: and ‘outlet’ connections’ com=-
municating with the boiler and:with the: reser=
voir, power means. for reciprocating -said piston,
and valve means between. said-one:-end. of said
cylinder: and. said water inlet ‘and outlet con-
nections, arid between said other end of said cylin-

.. der and: said steam inlet and outlet’ connections,
said valve means: being operated by said power
means. al the ends of the stroke of said piston by
. & pin-and, slot connection to.open the water out-
let-and the steam inlet when the piston travels in

5
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-one' direction.and:to.open the water inlet-and
steam outlet when the plstons travels inthe other
direction. : -:

11, A b011er feed pump comprlsmg a cylmder
..and & piston, power means for operating said pis-

ton, valve means for said pump, and an .oper--

~ative connection . between said power means and
said piston and between.said power means and
said: valve means comprising a pin and slot con-

nection between the power means and the valve 10

St

‘2,879,841

~means and an. -abutment.connection between. the
- POWEr means: and the plston ‘with  said. pin, en-

gaging said abutment, said.slot having.inclined
ends operable to d1sengage -said pin from, sald
abutment at. one end of . the piston stroke ‘said
pin thereupon engaging the end of the ‘slot to

.mmove said valve means, the incline -of the. slot

guiding the pin to engage the reverse .side of the
abutment upon. the reverse stroke. .
WALTER E. THOMAS



