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To altl whomy it maoy CONCer:
Be it known that I, ALBERT P. MASSEY, a

citizen of the United States, and a resident of |
the city of Watertown, county of Jefferson,

State of New York, haveinvented a new and

useful Improvement in Pumping-Engines, of

which the following is a specification.
In an ordinary pump for liquids or gases
operated by a piston actuated by steam the

resistance in the latter part of each stroke is

as great or greater than at the beginning of
the stroke, xvhereas in the steams- cyhnder the
power decreases in the latter part of the
stroke unless steam is admitted to the cylin-
der during the whole stroke.

The object of my invention is to use steam |

expansively by cutting off the admission of
steam at an early part “of the stroke and dis-

tribute the power to the pump-piston nearly |

in proportlon to the resistance of the pump-
This I accomplish by means of eom-
pensating levers introduced between the
steam-piston and the pump-piston.

Figure 1 is a sectional view of a pumpmg—
engine with the pump-cylinders designed for
compressing air. Fig. 2 is a dlagram show-

ing the travel of one pump-plston relative to

that of the steam-piston when modified by a

I'ig. 8 is a steam-dia-
oram cutting off at four-tenths stroke, com-

_pared with a diagram from an air-compress-

ing eylinder in which the power. developed

.for each one-fifth of the stroke of the steam-

pistonistransferredtoa eorrespondmﬂ' power-
diagram superposed on the alr or resistance

| dlan'ram Fig. 4 is a steam-diagram cutting

off at one- fourth stroke, compared with a dl&- |

‘gram from a Wate1-cylmder in which the

40

45

power developed for each ome-fifth of the
stroke of the steam-piston is transferred to a

corresponding power-diagram superposed on
the water-resistance diagram.

The steam-engine may be of any ordinary |

type of steam-engine, and the pumps, as re-
gards valves, &e., may be of any type of lig-
uid or gas-pump, it being only necessary to
introduce the compensating levers between
the steam-piston and the pump-pistons in or-
der to get the highest efficiency of the steam-
engine “transferred to the pump-piston with

Such uniformity of power and resistance at

each portion of the stroke as to require only

a fly-wheel of moderate weight to maintain a
uniform speed.

For purposes of illustration I have taken

| an air-pumping engine, (see Fig. 1;) but this

can beconverted intoaliquid-pump by merely
changing the inlet-valves to the cylinder-
heads, so that a pipe might connect them to a
supply of the liquid to be pumped; or suit-

able cylinders and plunger - pistons with
proper valves might be substituted for the

air-cylinders without changing any other de-

tail of the apparatus.

In the drawings, 1 1is the bed-plate or frame i

of a steam-engine.

2 is the steam-cylinder, with ports g and 4,
which lead to a valve, (not shown;) which
controls the admission and exhaust of steam
from the cylinder.

5 is the steam-piston.
6 is the piston-rod.

7 is a cross-head.

8 is the cross-head pin.

9 is a connecting-rod.

10 is a crank.

11 is a fly-wheel.

- The above parts are suitably arranged to
make a steam-engine of common type.
- In the foundation of the engine proper are

located two single-acting air-pumps A and B,

which are duphcates and com press air mto
the reservoir alternately.

12 is an air-cylinder.

13 is a piston, and 14 a eonnectmmrod

15 is an inlet-valve.

16 is a discharge-valve.

17 is a dict leading to a reservoir.

18 18 is a water-jacket surrounding the cyl-
inder and connected by passages mth 19 a

~water-jacket in the cylinder-head.

20 is one of a pair of rigid tie-bars connect-
ing the two air- eylmderq and supnortmﬂ' the
bearmws 21 and 22. |

The stea,m -piston 1s opelatlvely connected
to the air-pistons by the compensating levers
C and D. The lever D is suspended at two
points 23 and 24 by the links25 and 26. Link
25 is attached to the frame or rigid structure
by pin 27, about which it is free to revolve.

Link 26 is attached to the frame or rigid

structure by the pin 22, about which 26 is :Eree
to revolve. The upper end of lever D is con-

nected to the cross-head pin 3 by the connect-
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ing*rbd 28 and pin 29. It is connected to the | with a diagram from an air-eylinder on which

alr-piston 13 by the connecting-rod 14 and pin
31. Lever C 18 connected in a similar man-
ner to transmit power from cross-head pin 8
to the piston of air-pump b.

In operation the reciprocating motion of the
steam-piston 5 produces a corresponding mo-
tion in the pistons of the air-pumps A and B;
but, by reason of the compensating levers, the
motions of the air-pistons vary in their speed
relative to the steam-piston.
seen morereadily by reference to Fig. 2, which
is a diagram 1llustrating the action of one air-
piston in relation to the movement of the
steam-piston when the motion is communi-
cated through the lever D. The total stroke

of the air-piston is the same asthesteam-pis- |

ton; but the lever iscombined with the links
in such manner that a uniform horizontal mo-
tion of the upper end of the lever to the right
will givea constantly-decreasing motion to the
lower end of the lever to the left. In the be-
ginning of the stroke.the virtual fulerum of
the lever isat 23, and link 26 serves merely as
a guide. In the latter portion of the stroke
the pin 24 is the fulerum and link 25 is a
guide. Inintermediate positions the virtual
fulerum is a point somewhere between the
pins 23 and 24, The paths described by the
two ends of the lever are indicated on the

drawings; also,the position of the centers for

each fifth of fhe stroke of the steam-piston.
When the steam-piston has moved one-fifth
of its stroke, the cross-head pin will be at E,
the pin 29 will be at E’, the pin 31 at E?, and
the edge of piston 13 at H H3. When the steam-
piston has moved the second fifth, the points
will be at ' I/ ¥* K5, respectively, and so on.
Thesuccessive equal movementsof the steam-
piston resultin a constantly-decreasing move-
ment of the air-piston, as follows: .395, .242,
174, 118, .071, the average speed during the
last fifth of the stroke being .18 of the speed
during the first fifth, The spaces into which
the cylinders are divided show the volumes
swept by the alr-piston compared with the
volumes swept by the steam-piston during
each one-fifth of its stroke. If steam were
admitted to the steam-cylinder full stroke,
the pressure per square inch would be uni-
form, and the pressure per square inch of the
alr-piston would be inversely as the volumes
swept by the air-piston at any part of the
stroke. This would give a much higher ter-
minal pressure than is required to compress
air to the steam-pressure. This provision is
made In order to use steam expansively.
Fig. 3 contalns an indicator-diagram taken
from a steam-cylinder with the valve sef to

cut off at four-tenths the stroke compared !

This may be |

|

the power developed in the steam-cylinder
during each one-fifth stroke is transferred to
a comespondm power-diagram superposed
on the air-diagram. In this power-diagram
the successive pressures are obtained from
the pressure in the steam-cylinder and the

relative volumes swept by the steam and air

pistons.
steam-cylinder for the first .2 stroke is one
hundred pounds per squareinch, As the air-
piston moves.395 during this movement of the
steam-piston,the average poweron the air-pis-
ton would beone hundred multiplied by.2 and
divided by.395or 50.6 pounds. Thediagrams
show that there is a surplus of power in the
early partof the stroke,and the powerisabout
equal to the resistance during the latter part
of the stroke.
plus in the early part of the stroke is needed
to overcome the inertia of the reciprocating
parts, a fly-wheel of moderate weight is suffi-
cient todistributetheslight lea,twn between

power and resistance an_d produce even turn-

ing.

Fig. 4 shows graphically the proper cut-off
in the steam-cylinder when the apparatus is
used as a liquid-pump. In this ease the re-
sistance i8 uniform throughout the stroke of
the pump-piston, as shown by the dotted line.
The steam-diagram is one taken with the
valve set to cut-off at one-fourth stroke. The
relative pressures are transferred, as before,
in proportion to the respective traverses of
the steam and pump pistons and give a re-
sultant power-line that is so near a uniform
pressure that a fly-wheel of moderate weight
will insure even turning.

What I claim, and desu'e to secure by Let-
ters Patent, 1s—---

In a pumping enwme operated by a recipro-
cating motor the comblnatmn of such motor
with the pump piston by means of a lever
suspended by and oscillating on two links

which swing on stationary bearmﬂ's located

so that one link forms the fulclum of the
lever during the early part of the stroke, and
the movement of the lever shifts the virtual
fulerum gradually from one link to the other
during the traverse of the piston, substan-
tially as set forth.

In testimony that I elaim the foregoing as
my invention I havesigned my name,in pres-
ence of two witnesses, thlS 11th day of T FFebru-
ary, 1894. --

ALBERT P. MASSEY.

Witnesses:
H. D. MORGAN,
M. J. MORKIN.,
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