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UNITED STATES

PaTENT OFFICE.

HARMER DENNEY, OF BROOEKLYN, NEW YORK.

PUMPING-ENGINE.

SPECIFICATION forming part of Letters Patent No. 499,013, dated June 6, 1893.
' Application filed September 4, 1891, -Serial No. 404,754. (No model.)

To all whom it may concerw:

Be it known that I, HARMER DENNEY, a citi-
zen of the United States, residing at Brooklyn,
in the county of Kingsaund Stateof New York,
have made certain new and useful Improve-
ments in Pumping-Engines, of which the fol-
lowing is a specification.

The object of my invention is to provide a
deviee for raising or forecing water, which
shall be simplein construection and operation,
so that the presence of a skilled” aftendant
will not be required to operate the same, and
which will be practically free from explosions
and like derangements.

My engine belongs to that classin which a
vacuum is created in the power eylinder for
the purpose of enabling the atmosphere to
exert its pressure to drive the piston either
up or down.

My present invention is intended to be cer-
tain improvements upon the pumping engine
shown and described in the application of one
John A. Groshon, Serial No. 307,460, filed De-
cember 13, 1890, patented October 27, 1891,
No. 462,218, and further consists in the vari-
ous features and combinations shown and
described.

Iu the accompanying drawings,Figure lisa
side elevation,showing portions of the power
cylinder,condenser and generator in section;
Fig. 2 a plan view of the same, a portion of
the top of the generator being broken away
to disclose the interior. Fig. 3 is a plan and
eross section, approximately through theline
x, «, Fig. 1. Fig. 4 is a longitudinal section
taken on the line C, C, Fig. 3, showing a por-
tion of the condenser; Fig. 5 a side elevation
of the valve and its casing attached to a por-
tion of the power cylinder, partly in section;
Fig. 6 a front elevation of the valve and its
casing, power cylinder, crank and valve rod.
Fig. 7 embraces front and end views of the
valve and also a side view showing the valve
cap, stem and body in section; Fig. 8 a side
view and section of the valve and caging
taken on the lines I, F, Fig. 6 and E, E, Fig.
9. Fig. 9 shows a section of the valve and
its casing, and an end elevationof the same,
the section being taken on the line D, D, same
figure.

The same numerals of reference refer tolike
parts throughout the several views.

In ‘the drawings 1 is the bed, preferably
rectangular in form, which may be optionally
provided with bolt holes 2 for securing it to
a foundation. -The bed has two tables 3 and
4. . Upon the table 3 issecured the generator
5 and on the table 4 is seecured the condenser
6 and attached devices.

The fire box comprises the outer shell 7

6o

which is interiorly provided with the ledge 8 |

for holding the fire brick 9 and the grate 10.

The shell 7 is also provided with projections-

11 for securing it to the table 3.. Hand-hole
plates 18’ having a handle13? cover openings
in the shell 7, which enables the interior of
the shell to be got at for the purpose of clean-
ing it out. The fire box is provided with
doors 12 and 13 located respectively above
and below said grate. The shell 7 is closed
at the top by means of the downwardly ex-
tending. corrugated steam pot 14, having a
continuous flange 15 for securing the pot to
the outer shell 7 and a hoss 16 through which
the steam pipe 17 leading to the power eylin-
der valve passes. 'The steam pot 14 has lon-
gitudinally and upwardly extending corruga-
tions 18. The erown of the steam pot is thus
conformed for the purpose of increasing the
heating surface. A suitable space is left be-
tween the outer shell 7 and steam pot 14 for
the purpose of properly circulating the heat
and produets of combustion, the outer shell
being provided with an opening 19, from which
a pipe 20 for carrying off the products of com-
bustion is led. The lower end or erown of
the steam pot--is made rectangular and the
corrugationsorindentations which are formed
in the crown sheet of its shell extend some
distance up.

The purpose for which the stéam pot is cor-
rugated is to increase the heating surface, and
to enabie the heat to be transmitted farther
into the interior of the shell, the heat being
thereby so disposed that the water in the cen-
ter of the shell will be heated at the same
timethatthe water nearer to the exterior of the
shell is heated, this of course being deter-
mined by theamountof theinwardextension of
the corrugations and the surface of the same.

The top of the steam pot 14 is closed by the
head 21, secured to the flange 15, an annular
ring 22 being formed thereon, which holds a

_cover23 forrounding thetop of the generator,
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A very important feature of my generator
lies in doing away with the ordinary safety
valve and substituting therefor a loaded or
inherently heavy valve which will act as a
safety valve, at the same time wholly or partly
closing the upper part of the steam pot. My
seal doesnot depend upon weights and levers,
or springs to close the steam vent, but acts by
its own weight, and as shown in Fig. 1; the
seal is made by a weight 29 comparatively
(in relation to the ordinary safety valve) very
extensive in area. An annulus 30 is secured
to the head 21 to provide a seat for the cir-
cumferentialand beveled flange 31, they being
ground steam tight in the usual manner, and
the weightis provided with ribs 32 which en-
gage with the sides of the annulus 30 to make
the weight heavier at the top and enable it to
bearon thesides of the annulus. The upper
end of the weight is provided with a handle
33, by means of which the weight can be
lifted to blow off or to inspect the steam pot.
As T propose to use steam of but one atmos-
phere or slightly above or below the same,
this method of sealing will be found to be
amply sufficient for the purpose of closing the
upper end of the steam pot, and it should be
s0 proportioned in weight that it will not be
lifted until the pressure becomes excessive.

A feed pipe 34 leading from some suitable
source of supply (in this case the condenser,
as further set forth) enters the steam pot
through the head 21 and passes down to near
the bottom of the same. This pipe is inter-
cepted above the head 21 by an elbow 36 in-
closing a two-way valve operated by a rod 41
secured at the end ¢of the short arm of a lever
47 pivotally attached to an elbow 45 upon the
feed pipe 34, and carrying at the end of its
long arm the ball-float49, thesupply of water
to the steam generator being thus regnlated
by the height of the ball float.

At a convenient distance from the genera- |

tor is located the condenser, which comprises
an outer shell 52 secured to the table 4 by the
flange 53, and a corrugated inner shell 54, all
of which will be described farther on. The
outer shell 52 is provided with a bracket 55
by which the upwardly extending power eyl-
inder 56 is supported; the power cylinder be-
ingprovided with a like bracket 57 by which it
igsecured to the bracket 55 on the outer con-
denser shell 52. This outer shell 52 is also
provided with bosses 58 to which the out-
wardly extending hangers 59 are secured, in
which bearings 60 for the fly wheel shaft 61
are provided. Crank arms 62 are secured to
the shaft 61 between the bearings 60, a crank
pin 65 uniting them. On one end of theshaft
61 is seeured the fly wheel 66, and at the
other end, the disk crank 67 having a crank
arm 68. The upper portion of the outershell
52 of the condenser is preferably smaller in
diameter, as shown at 69, than the lower por-
tion, for the purposeof addingtoits strength
and appearance, and to the top of the outer
shell is firmly secured upwardly extending
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brackets 70 upon which are formed bearings
71 for the gudgeons 72 of the beam 73. 'The
outer end of the beam 73 is bifurcated at 81,
and is provided with bearings for the wrist
pin 82 of the connecting rod 83, the lower end
84 of the connecting rod 83 being secured to
the crank pin 65 with brasses, &c.,in the nsual
manner. The gudgeons 72 carry a supple-
mental beam 85, shorter in length than the
beam 73 but working withit. To the endsof
this are secured respectively the air pump
rod 86 and lift pump rod 87, they both being
articulated at 88, 89. Thelift pump cylinder
90, which is provided with the usual stuffing
box 91 for packing it,is secured to the outer
shell 52 of the condenser by means of flanges
92 on the pump eylinder bolted to the bosses
93, formed on the outercylinder 52 of the con-
denser. The lower portion of the pump eyl-
inder is flanged at 94, to which the valve seat
95 and lift valve 96 are secured, the seat hav-
ing a downwardly extending section 97 upon
which the elbow 98isscrewed. A water main
99 and vacuum chamber 100 are serewed into
the elbow, the main leading from some suit-
able source of supply. The boss 93 in the
outer cylinder of the condenser is channeled
as at 101, Fig. 5, providing a way for the lifted
water from the pump ecylinder to the con-
denser, and the pump rod 87 has a piston 102
of any suitable construction, the water which
is forced or lifted from the pump cylinder en-
tering the condenser.

Referring now to the bed 1, it will be seen
that it is provided with platforms 3; 4, upon
which respectively rest the generator and con-
denser. The platform 4 is provided with open-
ings103,104. Theopening 103 islocated with-
in the inner shell 54 of the condenser, and is
placed in direct communication with the air
pump 105, having a piston 106 and valve 107
of any preferred form, by means of the pipeor
channel 108 extending outwardly from under
the platform. Thisis best seenin Fig.3. A
discharge pipe 109 and check valve 110 are
located in the upper portion of the air pump

105, the pipe 109 leading to a bucket or other

convenient place for discharging the water of

‘condensation. The valve governing the en-

try and exhaust of steam is secured to the
lower part of the power cylinder 56, a proper
portof entry and exhaust being provided with-
in a casing made integral with the power eyl-
inder, and the valve casing being secured
thereto. The valve i3 of the oscillating type,
and isoperated by means of a connecting rod
11t secured to the crank arm 112 of the disk
crank 113 at oneend, and 10 a rockerarm 114
fast upon the valve stem 115 at the other.
The power ¢ylinder is cast with an outwardly
extending boss 116 to which the valve casing
117 is secured by means of the ears or flanges
118 and bolts i19. The back part of the valve

casing 117 isapertured as at 120 (best seen in-

Figs. 5 and 6) which aperture aligns with. a
port 121 cast in the boss 116, which acts alter-
nately as a port of inlet and exhaust. The
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1nter10rly threaded for the reception of the
steam pipe 17, which leads upwardly to the
steam space of the generator, entering it at
171, Fig. 1, through the boss 16. The lower
elbow is exteriorly threaded in order to con-
nect the exhaust pipe 124 with it by means
of the union 125. The valve 126 is castin the
form of atruncated cone,the valve casing be-
ing likewise interiorly conformed and ground
to make a propersteam tight seat for the valve.
The eylinder end 127 of the valve is open,the
opposite end 128 being closed. This end is
provided with a rib 129, which is diametri-
cally extended across the said closed end.
The steam port 130 and the exhaust port 131
are cut in the face of the valve,they being so
distanced apart, that at every quarter turn of
the disk erank 113 they will alternately open
and close the inlet and exhaust ports.

In view of the low pressure used in my
pumping engine, I desire to reduce the fric-
tion of the moving parts as much as possible,
and to that end I have provided that the valve
may be permitted to have a slight movement
radial to its perpendicular axis, without press-
ing the valve onto its seat by nuts and bolts,
as has hitherto been done; and I furthermore
provide means for regulating the pressure of
the valve on its seat at will without necessi-
tating the uncapping of the valve casing or
resorting to any of the usual expedients for
doing this. By thisflexible union of the valve
and stem, I can use atmospheric pressure for
the purpose of assisting a spring to keep the
valve on its seat, and in some cases dispense
with the spring altowether

The valve stem 115 to which the rocker 114
and connecting rod 111 are secured, is aper-
tured as shown at 132, Figs. 7 and§, and isinte-
riorly screw threaded to receive the abutment
serew 133, which should be fitted steam tight.
The inner end of the valve stem is slotted
transversely at 134, Fig. 7, to receive the rib
129, they being so proportioned in relation to
each other, that a slight movement can be had
between them. Between theabutment screw
133, and rib 129 a spiral spring 135 is placed,
its tension being regulated by the serew 133,
The inner end of the valve stem is farther
provided with a disk like flange 136 which is
adapted to fit upon the inner face of the cas-
ing cap 137, which is shouldered and screw
threaded to close the front end of the valve
casing, the flange 136 of the valve stem and
inner surface of the casing cap 137 being
ground together to makeaproperJomt The
cap 137 is “also provided with a nut 137’ by
which it can be fitted to or removed from the
valve casing. It will be seen by thisarrange-
ment that I redncethe friction of the moving
parts to a very small degree,doing away with
the necessity of using packing as the valve
can be said to pack itself, and am enabled to
expeditiously assemble and disassemble them,

. the arrangement peumttlno the atmosphere

o

to force the valve onto its seat by reason of
the vacuum created in the power cylinder,
- The exhaust pipe 124 extends down to a
stuffing box or joint 138 which is secured to
a’'channel 139 to enable said exhaust pipe to
contract or expand. 'The exhaust pipe 124 is
thereby placed in connection with the chan-
nel 139, which channel leads to an aperture
140 preferably in the center of the inner eyl-
inder 54 of the condenser, at which point it
is placed in communication with the pipe 141
which is serewed into said aperture. This
pipe 141 extends upwardly to near the top of
the inner eylinder 54 of the condenser, and is
provided with holes 142 at its bottom, open-
ing out into the inner eylinder. The exhaust
port of the valve 126 is thereby placed in di-
rect communication with the chamber 143 of
the condenser, the pipe 141 being extended
upwardly for the purpose of causing the ex-
haust steam or vapor to travel the entire
length of the condenser and become thor-
ufrhly cooled and condensed before it passes
from the condenser into the channel leading
to the air pump, the holes 142 at the bottom
of the pipe 141 being provided for the pur-
pose of letting outany water which may lodge
in the pipe by reason of the condensation.
As before stated, the water which is foreed
or displaced from the pump 90 by the action
of the piston 102, passes into the outer con-
denser chamber 144 through the chamber 101,
filling it. During this act, a eons1derable
pressure is given fo the watel so that the feed
water which passesinto the 0tenerator through
the pipe 34 and ball float, enters it at a press-
ure equal to that of - the Water in the outer
condenser chamber, which is intended to be
much greater than the steam pressure in the
generator, and it may therefore be said that
the water is forced into the generator at the
head or pressure of thé water at the tank into
which itis pumped. The discharge outlet for
the forced or lifted water is formed by the
pipe 14& secured to a boss 146 on the outer
shell 69 having the air chamber 147 econnected
therewith. Another boss 148 is formed on
the shell 69, opposite the boss 146 for the pur-
pose of running the discharge pipe 145 from

70

8o

85

Q0

95

100

104

110

g

either side, said outlet bean‘ closed by the -

plug 149.
By reference to I‘ws land3 it will be seen
that the inner shell 54 is not castm the form

of a true cylinder, but is cast with seetions

150 radiating from the center thereof. The
inwardly extending portions 151, Fig. 3, ex-
tend nearly to the center of the inmer econ-
densing chamber 143, they being castiintegral
with the flange 152 by which the shell 54 is
secured w1thm the shell 52 both being se-
cured to the table 4. The function of these
seetions is not only to inerease the cooling or
condensing sulfdee, but to bring it nearer to
the center of the inner condensm«r chamber,
so as to quickly and.evenly eondense the va-
por dischargedinto it. The vapors traversing
the entire helcrht of the plpe 141 are sub-

120

125

132




io

5

- 20

25

30

35

40

45

50

55

6o

65

jected to a greatercooling surface than would -
be the case if they were discharged directly |
into the condensing chamber, as is the usual

practice, and this feature combined with the
peculiarly configured shell 54 and the water

column about its exterior, all tend to makea !

most efficient condensing device.

I do notherein elaim broadlythe condenser, -
the safety valve, the steam boiler, nor the:
feeder; meither do I claim herein the rotary

valve, as an applieation for that part-of the

present structure has been filed by me on the -
12th day of January, 1892, and serially num-
| therein,-comprising a ‘condenser having an

bered 417,788.

It is obvious that many changes may be
made in the structure without departing
from my invention.

feeder, and safety valve herein, but -do not
intend to -claim the same, their presence in
this-application being simply forthe purpose
of shewing and deseribing a complete and
operative device.

I claim—

1. Amainbeam suitablysupported,a power

cylinder connected to one end of the beam,

power absorbing devices at the other end,
means for controlling the admission and ex-:
haust.of steam, a supplemental beam oper-:

ated by the main beam, an air pump con-

nected to one end-of the supplemental beam,
-and a pump forforcing or lifting wateratthe
| denser, and a controlling ‘valve in the tube

other, substantially as described.

2. A power cylinder open to the atmos-
phere having a movable piston, a main beam
connected to the piston and supported in:

bearings, a supplemental beam operated by
the main beam, an air pump connected to the
supplemental beam between the bearings of

the main beam and the power-cylinder, and -

a water-pump connected with the other end
of the supplemental-beam, substantially as
described. '
3. The combination with a power eylinder
and power-absorbing devices, of a rocking
beam having one end connected with a pis-
ton in the power-cylinder and its other end

‘with the power-absorbing devices, with means
for controlling the admission and exhaust of -

steam from said power-cylinder, a supple-
mental beam operated - with the main-beam,
and an air-pump connected with one end of
the supplemental-beam and a water-pump
connected with the other end of the supple-
mental-beam, substantially as described.

4, In a pumping-engine, the combination,
with a base, in which a channel is formed, of

a condenser on the base, into which con- |

denser one end of said channel opens, a power-
eylinder and apipe connectingthe power-cyl-
inder with the end of said channel remote
from the condenser, a controlling-valve in
said pipe a water-pump, and an air-pump,
substantially as described.

5. In a pumping engine, a power cylinder
open to the atmosphere, a movable piston
therein, and means for creating a vacuum

499,013

therein, comprising a condenser having an.

inner and outer shell, a stand pipe opening
within the inner shell, a passage from the
power cylinder to the stand pipe, means for
projecting a condensing medium between the
inner and outer shells, an air pump -opera-
tively connected to the power piston, a pas-
sage from the inner shell to the air pump,
and means for operating the piston, substan-
tially as described.

6. In a pumping engine, a power cylinder
‘open to the atmosphere, a movable piston
therein, and means for creating a vacuum

inner and outer ‘shell, a stand pipe opening
within the inner shell, a passage from the

A | power cylinder to the stand pipe, a valve in-
I have shown a certain form of generator,

tercepting said passage way, a pipe leading
from the valve to a source of steam supply,
means for operating the valve, and devices
for projecting a condensing medium between
the inner and outer shells substantially as
described. _

7. In a pumping engine, the combination
with a base provided with ‘two channels, of a
condenser, a central tube in said condenser,
which tube is open at the top,a power cylin-
der, an air pump, which air pump is-connect-
ed with the condenser by one of the channels
in the base, a tube connected with the pow-
er-cylinder and also-connected by the other
channel with the central tube of the con-

connected with the power-eylinder, substan-
tially as described.

8. In a pumping engine, the combination,
‘with a' condenser formed of an inner and
outer shell, of a central tube within the inner
shell, a base in which a channel is formed
that is connected with the lower end -of said
central tube in the condenser, a power cylin-

der, a tube connecting the power-cylinder

with the other end of said channel, and ‘an
air pump which is connected by a channel in
the base with the space bounded by the in-
ner shell of the condenser, substantially as
described.

9. In a pumping -engine, the combination
of a condenser, shaft bearings thereon, a
rock-shaft in the bearings, rocking beams se-
cured to the shaft, a power cylinder and a
fly-wheel, and power connections between
them and one of the rocking beams, and a
hydraulic pump and an air pump communi-
cating with the condenser, and power con-
nections between the pumps and the other
rocking beam, substantially as described.

10. The combination of a bed, a-steam gen-
erator, condenser, and power cylinder ar-
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ranged collinearly over the bed, a valve cas- -

ing secured at the side of the cylinder,steam
supply and exhaust pipes from the generator
and condenser to the valve casing, and a ro-
tary valve in the casing, substantially as de-
scribed.

130

11. The combination of a steam generator, -

condenser and power cylinder, a. valve cas-
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ing secured at the side of the cylinder, steam

supply and exhaust pipes from the generator
and condenser to the valve casing, and an
open ended rotary valve-in the casing, sub-
stantially as deseribed. '

12: The combination of a condenser, a
power cylinder and fily wheel supported on
opposite sides thereof, a valve casing secured
to the side of the power cylinder, a rotary
valve in the valve casing, and means for op-
erating the valve from shaft of the fly wheel,
substantially as deseribed.
~ 18. The combination of a condenser, a

‘power eylinder and fly wheel supported on

opposite sides thereof,a valve casing secured 15
to the side of the power cylinder, a rotary
open-ended valve in the valve casing and
means for operating the valve, substantially
as desecribed.

Signed at the city, county, and State of 20
New York this 26th day of Aungust, 1891.

HARMER DENNEY.
Witnesses:
M. E. STODDARD,
JosepH L. LEVY.
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