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To all whom it may concern:

Be it known that I, HARVEY F. GASKILL,
of Lockport, New YOLL, have invented cer-
tain new and useful Improvements in Triple-
Iixpansion Engines, of W‘hlch the fo]]owmw is
a spemﬁcatlon -

The main object of this ll]VCI]tIOI] is to use
steam economically.

Incarrying out my invention I employ three

grades of cylinders—rviz., high-pressure, low-

pressure, and mteunedmte -pressure—so ar-
ranged that the steam-passages are compara-
thGlV short and direet; and the invention con-

s1sts in certain dewces or combinations, as

designated in the claims at the end heleof

Tnthe accompanying drawings I have shown
a double-walking-beam enginefor carrying my
invention into effect in the fmm preferred by
me.

Figure 1 is a side elevatlon showing the cyl
inders 1n section. Fig. 2 shows one of the
valves used between the intermediate and the
low pressure cylinders, in section.
an end elevation, but slmmng the high-press-
ure cylinder of 011(, engine in section at the
right and the intermediate and low pressure
cy]mders of the other engine in section at the
left, Tigs. 4 and 5 show modifications in the
relative &rlangemeut of the eylinders. -

In this apparatus (shown in the drawings)
I havearranged four ¢ylinders vertically. The
high-pressure cylinder and the low- -pressure
cylmder are placed side by side and aredouble-
acting,andthe intermediate-pressure cylinders
are single-acting and are placed one at each
end of the other two. As shown in Figs. 1
and 3, the intermediate-pressure cylmders are
in line with the Jow-pressure cylinder.

1 isthe high-pressure eylinder. 2 is its pis-
ton; 3, its piston rod. It isdouble- -acting and
Iecelves steam through thesteam-pipe 16 and
the valves 17 and 18.

4 is a single-acting eyhudt,r a,t the upper
end of eylmder 1, and communicating with it
by a short direct steam- -passage pr ovided with
a valve, 22. ° The lower end of cylinder 4 is
its active end, its upper end being passive.

5 is the pISt{}l’l and 6 the piston-rod,of cyl
inder 4,

7 is a single acting eylinder at the lower end

of cylinder 1, and communicating with it by a |

Fig. 3 is

' short direct steam-passage provided with a
valve, 23. lts lower end Is passive and its
upper end active. |

8 is the piston, and 9 the piston rod, of cyl-
inder 7. ‘I'he passive ends of eylinders 4 and
7 may be connected with the steam-jacket sys-

tem by means of the pipe 24, which connects

them with each other.
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10 1s a double-acting cylinder at the side of €c

cylinder 1. In the arrangement shown in

Figs. 1 and 3 16 is between and i inline with cyl-

inders 4 and 7.
11 is the piston of cylmdel 10
12 and 13 are rods in Figs. 1 and 3, extend
ing from piston 11 past cyhnders

and 15. The upper end of cylinder 10 com-
municates with the active end of eylinder 4
by a short steam-passage provided with a
valve, 20. The lower end similarly commu-
nicates with cylinder 7 by a passage and valve,
21. 'The valves 20 and 21,when desired, may
also be capable of thlowuw cylinder 10 into
communication with its exhaust 19. In such
case they may be constructed as shown in Fig.
2, which shows the valve in position for the
cvlmder 10 to exhaust.  An oscillation to the
right from the position shown in Fig. 2 causes
the space 40 in the valve to connect the porfs
38 and 39, and cylinders 4 and 10 are then In
communication with each other.

256 is a walking-beam for transmitting the
motion of the pistons to the crank and fly-

4 and 7
~at the sides therceof, and connected, respect-
ively, with their piston-rods by the yokes 14

7€

3D

wheel,with all of which it may be connected

being closed.

by suitable links or connecting-rods in the
ordinary manuner. I prefertocounnectthe pis-
tons which are not in line with each other to
different points on the beam, as I lhereby se-
cure lightness of the moving parts. o
- 41 18 the beam of the nnht hand engine.

{ (See Fig. 3.) |
In opelatlon Sl]pp(}‘imﬂ‘ the pistons to be

05

moving downward, steam is admitted through
pipe 16 to the upper end of cylinder 1. Tts
admission is governed by valve 17, valve 18
The steam in the lowel end of

QO

y]indel 1remaining from the preceding stroke
passes through valve 23 into the upper end of
cylinder 7, Whew it acts expansively on pis-
ton 8. The steam 1n cylinder 4 remaining

100
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from the preceding stroke passes throughvalve |

20 into the upper end of ¢ylinder 10,where 1t

acts by expansion on piston.11. The steam
in the lower end of cylinder 10 from the pre-
ceding stroke passes through valve 21 to the

exhaust 19, whence it may go to the condenser. .
Similarly,on the nupstroke steam 1is admitted

to the lower end of cylinder 1 from pipe 16,

~and steam exhausts from the upper end of cyl-

10

20

£

inder 1 into ecylinder 4 from cylinder 7 into

the lower end of 10 and from the upper end

of 10 to 19. |
This engine is adapted for a power-engine
or a pumping-engine. When used asa pump-

ing-engine,the main pump may-be connected.

to rod 37 of cylinder 1, and the alr-pumps
may be driven from yoke 15; or the pumps
may be otherwise connected.

The cylinders may be so proportioned as to
best secure the endsin view., I have found 1t

a good plan to make cylinders 4 and 7 of two |

and a half times the cubic capacity cf c¢ylinder

1,and to make cylinder 10 of seven times the

i

cubie- capacity of cylinder 1. - |
What I claim 1s— |

forth,in a triple-expansion engine,of a double-

acting high-pressure power c¢ylinder and a |
double-acting low-pressure power-cylinder ar-

20 ranged side by side, and two single - acting

power-cylinders for intermediate pressure, ar-

I
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ranged at the ends of the double-acting cyl-
inders, whereby the exhaust from one grade
into the next gradeisthrough short and direct
passages. SR |

2. The combination, substantially as set
forth, in a triple - expansion engine, of two
double-acting power-cylinders arranged side
by side, and two single-acting power-cylinders
arranged at the ends of the double-acting cyl-
inders, when the pistons of said cylinders
move synchronously together in the same dI-

rection.

3. The combination, substantially as seb
forth, in a triple-expansion engine,of the high-
pressure, the intermediate-pressure, and the
low-pressure power-cylinders with the beam,
when said ecylinders have thelr pistons con-
nected to the beam at two or more different
points on the same side of its center.

4. The combination, substantially as set
forth, in a triple-expansionengine,of the high-

pressure power - cylinder, the low - pressure

power-cylinder at the side thereof, and thein-
termediate - pressure power - cylinders at the

| . ends thereof and in line with the low-pressure
1. The combination, substantially as set ] cylinder.

HARVEY F. GASKILL.

VWitnesses:
If. H. SEYMOUR,
F. P. LUCE.
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