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.  UNITED STATES

PATENT OFFICE.

. SIDNEY, A. REEVE, OF WORCESTER, MASSACHUSETTS, ASSIGNOR TO
-7 CHARLES F. BROWN, TRUSTEE, OF READING, MASSACHUSEITS.
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- steam is the motive age
- takes the place of steam

No.824,142.

. o all whom may conecerw:
~ Be it known that I, SIDNEY A. REEVE, a | low pressure motor-

- citizen .of the
- Worcester, count
Massachusetts,
and useful 1
Boiler-Pumps, of
~ fication and  ag
trate one form- of the

 AUTOMATIC BOILER-PUMP.

Speciﬁcaﬁon of Letters Pa,te_nt. N

" Application filed February 16, 1905. Serial No. 246,654,

1 receiver intermediat

which the invention may be embodied. | represents the plan

the immersion or non-im- | cross-section on line
‘mersion of the inlet to the steam-pipe which axial plane of the pistons. Fig. 4 represents -

Patented June 26,1906,

!

e between the high and
| cylinders falls to zero,
United States, residing at and the pump stops. Novel provisions are
v of Worcester, State of | made for draining

and for working under

have invented. certain new | wide variations of steam-pressure, and pro-
mprovements. in Automatic | visions are made for applying the duplex 6o '
{ which the following specl- principle, wherein. each of a pair of pumps op- -
companying drawings illus- | erates the valve mechanism of the other one

, invention, which 1 now of said pair. S
1o regard as the best out of the various formsn | Of the accompanying drawings, Figure 1

Al i view of a boiler feed-
elates to water-level con- | pump embodying the invention. Fig. 2 rep-.
oilers whose automatic ac- | resents a side elevation. Fig. 3 represents a

3 3 of Fig. 2 through the o

supplies steam. for operating the boiler feed- | a section on line 4 4 of Fig. 1. Figs. 5 and 6

pump, the action being such that when the | represent sections on the lines 5 5 and 6 6 of

steam-pipe. is uncovered the pump operates | Fig. 4. Figs. 7 to

ter is high and cov
enters the pump-mo
down or discontinue 1

‘standpoint and the

noise and stress devel-

10, inclusive, represent

steam as the motive agent, | sections on the oorrespondingly-_—numbered
ter-level; but when the wa- lines on. Fig. 5. Iig
ers the steam-pipe water elevation and section
tor and causes 1t to slow
ts operation. . Hereto-

.11 represents a view 1n
showing the connections

of the pump with the boiler. - Fig. 12 repre-.
‘gents a section on a line 12 12 of Fig. 10.

oped when the water first enters the pump- with which the steam-supply pipe 22 of the
motor or steam enters it after flooding it the | pump apparatus 23 18 connected at the wa-
motor be not throttled, whereas if it 1s throt- ter-line level. ’ o

tled there is uncertainty in the action of the | 24 is the feed-pipe Jeading from the pump
o os under wide variations of load imposed | to the boiler. T

on the boiler. -

&

My invention
ficulties and pr

water when th
steam-inlet, an
| .o_rdinal‘ily,ca,used
ter-level above an

diminished.

- In the ?prefherred' c:onstrlictional" embodi-
ment 1 employ a co

OVl

The steam-pipe 22

aims to lo_véréome these dif- above the water-line o
_ de & more efficient. pump- ervoir-chamber 25, designed tomoderatethe N
ing apparatus which may e left unthrottled, | frequent and violent alternations of water

 which will work under

wide variations of load | and steam supply to

o water-level drops below the | low the inlet of the
d in which the noise and stress

water gurgles back

ing a high-pressure motor-piston of an area operation. This is

substantially equal to

_ the area of the pump- | boilers of relatively small water capacity,
~ piston, so that the boiler-pressure is substan- such as water-tube boilers. '

co tially balanced against these two pistons. | The steam-pipe 22 enters & '_'ha,mber% an-

The low-pressure piston serves to overcome | tecedent to the valy

friction and force water into the boiler when

3

the pressure in the | valvelstructures;2 9;30 fcontrollin

has a portioh extending

75

fore devices of this class have failed of wide | The same reference characters represent -
adoption, among the causes being the ineffi- | the same parts in all the figures.
“ciency of the device from an economical | In the drawings, 20, Fig. 11, represents 2

. 80 |
boiler having an outside water-column 21,

and enlarged into a res -

90

. _ a | _ the pump-motor under .
on the boiler, which will quickly free itself of | the fluctuations of water-level above and be-

steam-pipe. Not until

qaid inlet is fully and for a period perma-
by fluctuations of the wa- nently covered does water pass 1o the pump-
d below the steam-inlet are | motor. When the inlet is again uncovered,
' | ' 0 into the chamber 25,

_ di- | which seryes as a reservoir of hot boiler-feed,
ompound pump-motor di- | upon which the boiler can rely while the .
rect-connected to the pump-piston and hav- | pump is freeing itself of water and resuming 100

especially important 1

es 27 28, controlling the
admission and exhaust of the high-pressure
nt; but when water cylinders. These valves form;parts,of, two
g.the steam .

105
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- Irom the receivers 18

45

- structures, and the

distribution of the pump-motors. Two com.
pound direct-acting motors are employed, of
which 31 is the high-pressure cylinder of one,
52 the low-pressure cylinder, and 33 the
pump-cylinder. A single piston structure 34
embodies the single-acting high-pressure pis-
ton 35, double-acting low-pressure piston 36,
and a single-acting pump-piston 37 of the
Same area as the high-pressure motor-piston
35.  38.is the high-pressure cylinder-cham-
ber, 39 the upper low-pressure chamber, 40
the low-pressure chamber, and 41 the pump-
chamber. In the other pump the corre-
sponding pistons of its piston structure 340
are marked 42 43 44, the corresponding cyl-
inders 53 54 55, and corresponding chambers
45 46 47 48,

49 1s an admission-chamber common to
the two pump-chambers 41 48 and admitting
thereto past check-valves 50 , and 51 is a dis-
charge-chamber common to the two pum}:)—
chambers and recelving therefrom past chec
valves 52, -

Steam admission from the chamber 26 oc-
curs past valves 27 and 28 through ports 56
57 1nto the high-pressure cylinder-chambers
45 and 38, respectively, and exhaust OCCUTS
therefrom under control of the valves 27 28
through ports 58 59into two recelver-spaces

60 61, occupying the upper portion of the cas-
ing. The exhaust-ports 58 59 are located

below the admission-ports 56 57, so that the
upward termination of the piston-stroke is
cushioned when the high-pressure pistons
cover these exhaust-ports.

- From the receivers 60 61 the steam -ex-
hausted from the high -pressure cylinders
passes to the corresponding low-pressure cyl-
Inders and operates expansively on the low-
pressure pistons 36 43.

by way of the hollow in-
teriors 62 63 of the lower parts of the valve
structures to the admission-ports 64 65 for
the lower low-pressure spaces 47 40 under
control of valves 66 67, formed on the valve

second draft from said

- recelvers 1s to the upper low-pressure spaces

55

60

46 39 through ports

70 71 on the valve structures Exhaust oc-
curs from the lower chambers under control
of the valves 66 67 through ports 72 73 into
an exhaust-chamber 74, communicating wi
the atmosphere or with g condenser through

opened to the exhaust-chamber 74 when the
valves 70 71 rise above ports 68 69. The ex-
haust-ports 72 73 are located above the ad-
mission-ports 64 65 to afford cushion at the

lower extremity of piston travel.

. 76 77 are removable valve cages or guides
In which the valve structures operate. |
Arra_ngemept 1s made for operating the

-
—_—

The first draft -

68 69, carrying both ad- pause occurs at the end of the strokes, while

mission and exhaust and controlled by valves

The upper chambers 46 39 are f

fulerumed at 79

824,142

The valve structure 29 is
a lever 78 of the first class,
and oscillated by a rod 80,
attached to piston 36, while the valve struc-
ture ‘30 is reciprocated by lever 180 of the
second class, fulerumed at 181 and oscillated
by rod 82 from the piston 43. These rods
operate in guides 83 S4 at their upper ends.
The movements of the valve structure 29
controlling piston structure 340 are opposite
to those of the piston structure 34 producing
sald movements, while those of the valve
structure 30 are in the same direction as the
movements of the piston structure 340

In the side of the high-pressure cylinder 31
1 a port 85, uncovered by the piston 35 at
the lower end of its stroke and leading to the
receiver 60, which supplies the low-pressure
cylinder of the other pump. This port is
controlled by an adjustable hand-valve SG.
A similar port 87, controlled by hand-valve
88, leads from the high-pressure cylinder 45
into the receiver 61. These ports serve a
double function. Ifirst, they give the pump
an adaptability to wide ranges of boiler-pres-
sure and speed. Since the motive power for
the low-pressure cylinders 1s simply the ex-
pansive power of the steam exhausted from

the high-pressure cylinders, this at times of
low boiler-pressure might prove insufficient

to keep the pump in motion. If, however,
the valves 80 88 be opened, the receivers will
receive an added supply of live steam direct,
from the boiler through the high-pressure
cylinders at the lower ends of the piston-
strokes, since the admission-valves are open
throughout the downstroke. This added
recelver-pressure, caused by either of the
high-pressure pistons, serves to accelerate
the upward movement of the other piston,

duplex principle,
reciprocated by

‘and thus produces a quicker closing of the

valve controlling this live-steam supply and
an ensuing quickened upward movement of
the first said piston, closing the port 85 or 87.
Hence these ports may be left open at all
times, since if the boiler-pressure is high the
piston movements are accelerated and less

if the boiler-pressure is low the pause 1s
greater and affords the needfy] supply of
live steam to the receivers, The ports 85 87,
furthermore, promote the drainage of the
high-pressure “cylinders into the receivers
after the pump-motors have been flooded.
Provision is made against the entrance of
much of the water from the receivers into the
low-pressure cylinder-chambers 40 47
by extending the sleeve portions of the valve
structure above the valves 70 71, thus causing
the water to seek the ports 68 69 and the up-
per low-pressure chambers 46 39. Such wa-
ter as enters below the low-pressure pistons
passes out through the exhaust-ports 72 73
until these ports are covered by the descent

1 of the pistons and the remainder passes out

70
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~from the bottoms of'. the ;cylind'er—Chamb ers, |

5

39 46 are drained through ports 92, leading
from the low-pressure cylinders Into the ex-
haust-chamber 74 and uncovered by the pis-
 tons 36 43 at the bottom of their strokes.
' No wuseful steam-pressure is lost through

. 'sp4,142

as shown in Figs. 10 and 12, through ports 89,

passages 90, and ports 91 into the exhaust-

orts 72 73 and therethrough mto the ex-
aust-chamber 74
depressed.

- The upper lowi'préssufe 'chlilnde -chambers

these ports, since the steam which reaches

and has done its work.

~ them is the second draft from the receivers

| pipe 22, the pump will operate freely under

~ steam-pressure and tend to raise the water-
level. ~As shown in the drawings, the pis-
ton structure 34 is at its lowest limit of move-

20

3©

ment and the piston structure 340 is Moving

upwardly and about to bring the valvestruc-.

ture 30 fo its upward limit to cover the ad-
mission-port 57 of high-pressure cylinder 31,

> %o uncover the exhaust-port 59 thereof, ad-
" mitting the contents of s: _ |
“ceiver 61, to uncover port 69 and allow the

upper low-pressure cylinder-space 39 t0ex-
haust to the atmospheric chamber 74, 1o
cover the exhaust-port 73 to the lower low-

pressure chamber 40, and to uncover the ad-

mission-port 65 thereof and admit receiver-

~ steam below the piston 36. This causes the

35 P

58 and 64, thereby admitting live steam on
- top of piston 42 and receiver-steam on top of |
piston 43 and exhausting the lower low-pres-

40

iston structure 34 to rise and shift the valve
structure 29 to its lower limit, uncovering the
ports 56, 68, and 72 and covering the ports

sure chamber 47, whereby the piston struc-

‘ture 340 is forced downwardly. At the lower

limit of the movement of piston 340 it admits

~ steam to the chambers 38 39 and exhausts
the chamber 40, whereby the piston structure

34 is depressed and shifts the valve structure

29 to the position shown in'Fig .29, whereupon

" thecycleisrepeated. Itwillthusbeseen that

50

the movements of the piston structures and.

valves of the two pump

. scends, followed by 34. The high-pressure

" motor-cylinders and pumps are single-actin

60

65

and the low-presssure cylinders are double-

acting. When water covers the inlet of pipe

22 and enters the motor-cylinders, the pres-

‘gure in. the receivers 60 and 61 soon dropssub-
~ stantially to zero, and since the boiler-pres-
sure is then balanced against the equal-sized
~ pistons 35 37 and 42 44 the pumps come to &

“stop until the water drops out of the boiler-
~ legof pipe 22. The |

themselves of water through their admission
and exhaust ports and the drainage-ports al-

when the valves 66 67are.

~ What I claim as new, and desire to secure

by Letters Patent, 15—

said cylinder to re-

Jow-pressure piston.

_ _ “devices alternate.
Tirst the piston structure 340 rises, followed
by the piston structure 34, and then 340 de-

ump-motors soon iree

- .

- ready;déscribed and .=res_um.e the _opera,tibn_éf

pumping water into the boiler:

of my invention.

8

Tt will be understood that wide variations
‘may be made in the construction of the appa-
ratus without departing from the principles

70

1. An automatic boirler'.—feederf Compﬁs'ing .

a boiler, connected motor and pump pistons
substantially pressure-balanced against each

other, a second motor-piston working by the

exhaust-steam irom the

a boiler, and a compound motor steam-pump

| supplying the same and having a steam con-

nection to the boiler at the water-line, the rela-

tive areas of the motor and pump pistons being
such that the boiler-pressure is substantially

_ ! is filled with water.
3. An automatic boiler-feeder comprising
| a boiler, and a pump apparatus for feedingthe

balanced when the motor 1s

same having a steam connection with the

boiler at the water-line and high and low -
*pressure. motor-pistons -
the latter of the same area as the high-pres- =~

and a pump-piston,

sure motor-piston. : |

4. An automatic boiler-feeder compriSing

sure motor-pistons in direct-acting relation to

_ rst motor-piston,
and awater-line connection from the boilerto
. - | themotor. R

The operation is as follows: Assuming at |
 first that the water-level is below the inlet to

2. An automatic boiler-feeder comprising -~

90

05

a boiler, a pump-piston for supplying feed-
‘water thereto, high-pressure and low-pres-

said pump-piston and both operating in the

same direction, automatic valve mechanism
intermediate between said motor-pistons,

and a pipe connection from the water-line of

100

the boiler to supply the high-pressure piston. -

5. An automatic boiler-feeder comprising

‘a single-acting pump and a-motor directly

connected thereto and having a single-acting

105

high-pressure piston and a double-acting

4

6. An automatic
a compound motor and pump comprising a

single piston structure having formed there-

on a pump-piston or plunger, a high-pres-
sure piston and a low-pressure piston, and

‘means whereby steam is admitted to and ex-

hausted from one side of the high-pressure

piston and both sides of the low-pressure pis-

ton. - -

7. An a,ut'bmatic boﬂier-feedér oomprising- |
o | aboiler, a combined pump and motor nclud-

ing a single-acting pump supplying feed-wa-
ter to said boiler and a motor operated from

the water-line level of the boiler and includ--

ing a single-acting high-pressure cylinder and
_ pump pis-
tons forming a single structure. .~

boiler-feeder c’ompl:isiﬁg '

11G
115

120

piston, and a double-acting low-pressure-cyl-
inder and piston, the motor and '

8. An automatic boiler-feeder comprising o

a boiler, a combined pump and motor includ

ing a single-acting pump supplying feed-wa-

ter to said-boiler and a motor Qperat_ed from

-

130
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the water-line level of the boiler and includ-
Ing a single-acting high-pressure cylinder and
piston, and a double-acting low-pressure cyl-
inder and piston, the motor and pump pis-
tons forming a single structure, said pump-
piston having substantially the same area as
the high-pressure motor-piston.

9. An automatic boiler-feeder COMPrising
a boiler, and a duplex pumping apparatus
for supplying feed-water thereto and having
& motor-supply connection with the boiler af
the water-line, said apparatus comprising al-
ternately-operating piston structures inelud-
in% high-pressure motor and pump pistons of
substantially equal areas, low-pressure motor-
pistons, and valve mechanisms for the mmo-
tors, each of which is operated by the piston
structure of the other motor. _

10. An automatic boiler-feeder COMPrising
a duplex pumping apparatus comprising al-
ternately-operating motors and pumps, each
motor and pump having a single- acting high-
pressure motor-piston, a single-acting pump-
piston, and double-acting low-pressure mo-
tor-piston all in one piston structure, and
valve mechanisms for said motors each oper-
ated by the piston structure of the other mo-
tor.
- 11. An automatic boiler-feeder COMPTrising
a pair of combined motors and pumps each
having high and low pressure motor-pistons
and pump-pistons forming the alternately-

operating piston structures, valve mechan- |

1sms for the motors each operated by the pis-
ton structure of the other motor, receivers
mmterposed between the high and low pres-
sure cylinders, and a casing forming the cyl-
inders and receivers and entirely inclosing
the working parts.

12. An automatic boiler-feeder COMPTISING
high and low pressure motor cylinders and
pistons, a pump-piston operated by said mo-
tor-pistons, means controlled by movement
of the high-pressure piston for admitting live
steam to the low-pressure piston at the ter-
mination of the working stroke of the high-
pressure piston, and a device for rendering
sald means operative or moperative at will,
during the operation of the remaining parts.

13. An automatic boiler-feeder comprising
8 pump, a low-pressure piston operating the
same, a cylinder therefor, a receiver antece-
dent to the said cylinder, a high-pressure pis-
ton and cylinder, a port connecting the high-
pressure cylinder with the receiver and un-
covered by the high-pressure piston at the
end of its stroke, and means for adjusting the
aperture of said port.

14, An automatic boiler-feed COMPrising
high and low pressure motor cylinders and
pistons, a pump-piston operated by said mo-

tor-pistons, means whereby the low-pressure |

. ' , 824,142

cylinder receives live motive fluid, a boiler

supplied by the pump, and a conneetion from
the water-line level thereof to the pump-mo-
tor.

15. An automatic boiler-feeder COMPTISINg
a duplex pumping apparatus meluding two
alternately-operating combined motors and
pumps each controlling the steam distribu-
tion of the other, each motor having high and
low pressure cylinders and an intermediate
receiver, pistons in said cylinders, and ports
connecting each high-pressure cylinder with
the receiver of the other motor and controlled
by the piston in said eylinder.

16. An automatic boiler-feeder comprising
a boiler, a compound motor and pump appa-
ratus for supplying feed-water thereto, and
having a motive connection with the water-
Iine level of the boiler, said motor having
high and low pressure cylinders with ports
for the admission and exhaust of motive flu id
automatic valve mechanism for controlling
said ports, and additional provisions for au-
tomatically draining one or more of said cyl-
inders.

17. An automatic boiler-feeder COMPrising
a boiler, a pump supplying the same with
feed-water, a motor for operating said pump
having a single-acting high-pressure eylinder,
a double-acting low-pressure cylinder, and a
dramage-port from that end of said low-pres-
sure cylinder which receives the second part
of the exhaust from the high-pressure cylin-
der, said port controlled by the low-pressure
piston.

18. An automatic boiler-feeder COMPTISING
a boiler, a feed-water pump therefor, a motor
to operate said pump having a supply con-
nection from the water-line level of the boiler
and including a motor-cylinder havin o an ad-
mission-port, and an exhaust-port covered
by the piston before the end of its stroke,
whereby cushion-steam is entrapped, and
means for draining the cushion-space after
the exhaust-port is covered.

19. An automatic boiler-feeder COMPIISIIY
a boiler, a pump to supply the same with
teed-water, and amotor to operate said pump,
supplied from the water-line level of the
boiler, said pump having an upwardly-acting

piston, a cylinder therefor having an exhaust-

port covered by the piston at the lower end
of its stroke, and a drainage-port leading
from the said cylinder below the exhaust.
port.

In witness whereof T have hereunto set my
hand this 3d day of February, 1905.

SIDNEY A. REEVE.

Witnesses:

HeNRY P. Murray,
C. M. CARTER
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