No. 662,417. ‘Patented Nov. 27, 1900.

T. GRANT.
SINGLE CYLINDER COMPOUND ENGINE.

(Application filed June 12, 1899.)

~ (No Model.) - 2 Sheets—Sheet 1.
— 3
il 0 /1L 0 C il
?ZJ’
/'}}7/ TN _ 7
3 4 N’ N o7 ¢
G \ 4 4 @’
& ' 3
0 ;\ 7/ e:’ . | H it
G,_ | ! o
Rl > 7 N
‘ - ‘ I Z/! i
y 4 b
'2’ k- ¢ | A R | f .' 1
| | ¢ - -
frg 2 A 7
A SIoN 27

/f,-f —--h"\:\‘ |
|- {r\

I ‘\ ° "’
\‘} T"* - --""I{,"'.Q'"'-
]

Al £l ¢c D
f{ﬂ/[lﬂfﬂlﬂl@llllllﬂ 77777 7L,
- I“' Lt

l - /]

' "_m - — -

INVENTOR
Thomas Crant-

VA o Komeils

ATTORNEY

(igirtts /rte

CL!




No. 662,417. Patented Nov. 27, 1900,

- T. GRANT.
SINGLE CYLINDER COMPOUND ENGINE.

| | - (Application filed 'J‘uﬁa 12, 1899.)
(No Model.) _‘ - - 2 Sheets—Sheet 2.

INVENTOR

[romas Grant

ATTORNEY

© WITNESSES:
o frypllleat

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, D, C,




'!—z'r*l

UNITED Sta

‘THOMAS GRANT, OF NEW YORK, N. Y., ASSIGNOR OF
- HARTWIG A. COHEN, OF DALAMAR, NEVADA.

rEs

PaTENT OFFICE.

ONE-HALF TO

'SINGLE-CYLINDER COMPOUND ENGINE.

[ T T S

SPECIF_ICATION.foI‘ming part of Letters Patent No. 662,417, dated November 27, 1900.
| Application filed June 19, 1899, Serial No. 720,311, (No modsl,)

1o all whom it may concern: |
Be it known that I, THOMAS GRANT, a citi-

zen of the United States, and a resident of

the borough of Richmond, New York ¢ity, in
the county of Richmond and State of Ney

York, have invented certain new and useful
Improvements in Single-Cylinder Compound
Engines, of which the following is a specifica-

- tion.

LO

The object of this invention is the pmduc-'

tion of a machine to expand air or other va-
pors from high to low pressares; and its novel

features consist in the simplicity of its con-

I '_St;l‘ll(it-i()[!, %lilﬂiﬂ&tiﬂg pELI"IJS heretofore used
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of eylinder.

in machines of this type and securing a com-
pound engine with only one eylinder.
1o these ends ny invention consists of the

device shown in the drawings, described in
‘thespecification,and pointed out in the claims

herewith. | .. - -

Higure 1 shows a vertical longitudinal sec-
tion of ‘my engine, taken through its axis.
Fig. 2 is a front end view showing the plun-
ger through the front cylinder-head. Fig. 3

5 18 a fragmentary vertical cross-section taken

through theinletopening and port.attfrontend
I'ig. 4 representsa fragmentary
vertical cross-section through the exhaust-
cavity ot the cylinder. Fig. 5 shows a frag-

mentary longitudinal vertical section through

the axis of the valve-chest, with the valve
shown in fall.

expander. Figs. 7 and 8 show, respectively,

an elevation and side view of the follower-
Fig. 9 represents a top view of the

ring.
valve. Figs. 10 and 11 show, respectively, an
elevation and side view of cup-shaped valve-
packing. Figs. 12and 13 show, respectively,
an elevation and side view of the piston-pack-
ing. Figs. 14 and 15 represent an elevation
and.side view of flanged piston-packing.

The engine consists, essentially, of a cylin-
der A, a valve-chest D, and a piston B, con-
trolled by a valve C.

The cylinder A is cored with the ports aa’
and exhaust-cavity s. The cylinder-heads E

and I are secured to the eylinder by the bolts
¢ and f, the bonnet G being also held in place
by the bolts e, the collars ¢® on the bolts secur-
ing the cylinder-head E, and the nutse®clamp
the bonnet G. The front cylinder-head E is |

Fig. 6 isa top plan view of the

| arranged for the flanged packing ¢', which is
A throat g

held in place by the bonnet G.
is cast with a bonnet G to maintain the hol-
low piston B in proper position. The cylin-
der-head K is cored at a?® and the cylinder-
head I at @’ to connect the ports o and o’
with the inside of the eylinder. |

The hollow piston B is made of two diam-
eters, as shown at o and p. A follower-ring
H clamps the piston-packing 7 by means of
the bolts A’ and is always brought tight

against the inside surface of the cylinder by

the pressure therein on the front side of the
piston, which always exceeds the pressure on
the opposite side, because the air or vapor is

expanded on being transferred from the front

to the rear end of the cylinder. = The piston-
packing, which is separately shown in Figs.
12 and 13, is cup-shaped, preferably made of
leather, and punched with holes At for the
bolts i, and contains the internal opening A3

to admit the portion o of the piston. The

follower-ring H, which is represented in ele-
vation in Fig. 7 and in side view in Fig. 8, is
shown with the holes A% and counterbores A3
for the bolts 4. The flanged packing e
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(shown in elevation and side view in Figs.14

and 15) isformed with a flange ¢* and throat é°.

T'he valve C consists of the two main por-
tions ¢ and ¢, collars / and ', and the cup-
shaped packings, preferably made of leather,
m, m’, and m?, all mounted on the valve-spin-

dle n between the collar ' and the nut n2

T'he packings mm' m?*are all of the same cup
shape, one of which, m, is shown in elevation
and side view in Figs. 10 and 11.
shaped packingsm and m' are disposed to be
onoppositesidesof theinlet opening and port
a forany position the valve Cmay take, there-
by securing a tightly-packed valve by means
of the pressure of the air or vapor entering
or leaving the cylinder through the port a.
The cirecumferential port 2 of the valve C
leads from the cavity 3, cut in the top of the
same. An exhaust-cavity is cored at s, and
a core ¢ in both portions 7 of the valve C
connects the ports ¢’ ¢ |

- T'he useful effect of the engine consists in
avolding the heat resulting from frictional
resistances caused by expanding air or other

8o

The cup-
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| vapors from high to low pressures when not
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performing mechanical work, as would result

by using an ordinary expansion-valve, while

in my device the expansion of the air exerts

energy on the piston, and thereby performs
useful work. | |

When the valve C is in the position shown
in Fig. 1, the compressed air or vapor enters at

the inlet-opening d, passes through the cavity
3 and port £? of the valve C, and enters the

cylinder A through the ports a o, the piston
moving in the direction shown by the arrow,
and at the same time the air or vapor in the
back end of the cylinder is exhausted by pass-
ing through the ports a® ¢’ and exhaust-cavi-
ties ' and s. The air continues to enter the

c¢ylinder until the supply is cut off by the

valve changing its position, which can be ac-

- ¢omplished by any form of valve-gear, and
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during the remainder of the stroke the air 1s

‘expanded on the front end of the ecylinder.

On the return stroke of the piston the valve
C assumes the position shown in Fig. 5, the
ports ¢’ ¢® of the valve connecting with the
ports a a of the eylinder, by means of which
the air or vapor between the piston and cyl-
inder-head E is transferred to thé space be-
tweéen the piston and cylinder-head I, and a
second expansion necessarily takes place, be-

~eause the volume between the piston and cyl-
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inder-head F is greater than the volume be-

tween the piston and eylinder-head K by vir-

" tue of the space occupied by the portion o of

- 35

the piston. _ S
Tt is evident that by the disposition and

combination of the parts of my device a coin-
pound engine is obtained by the use of only"

one cylinder with its piston and valve, and

an expensive stufing-box is avoided by the

use of the flanged packing €'
Having described my itivention, I desire to

~secure by United States Letters Patent and
- eclaim— | | | | |
~ 1. A cylindrieal slide-valve consisting of
the combination of a valve-spindle n, having
a, collar n', a collar [, bearing against the col-
lar n/, a cup-shaped packing-ring m, sur-

662,417

rounding said spindle and bearing against the
collarl, a first portion £, of the valve recessed

to receive a portion of the packing m, and

turned to a smaller diameter to form a port ¢,
said port being extended laterally bya cavity
2, and said portion having another port ¢’, a
packing m', bearing against said portion ¢,
with its turned-down edge lying in a recess
formed in said portion, a second valve por-

tion ¢, bearing against the packing m', and

having a port.¢?®, communicrating with the port
¢', a cup-shaped packing m? having its edge

lying in a recess formed in the portion ¢, a

collar I', bearing against the packing m*, and
a nut n?, screwed upon the said spindle for
compressing all of said elements against said
collar n/, an exhatist-port s’, formed in the
portion ¢ | N |

2. Acylindrical slide-valve consisting of the
combinationof a valve-spindlen, having a col-
larn/, a eollarl, bearing against the collarn’, a
cup-shaped packing-ring m, strroundingsaid
spindle and bearing against the collar(, a first
portion £, of the valve recessed to receive a
portion of the packing m, and turned to a
smaller diameter to form a port %, said port be-

ing extended laterally by a cavity 7%, and said

portion having another port ¢, a packing m/,
bearing againstsaid portion?, with its turned-
on Bl )

‘down edge lying in a recess formed in satd

portion, a second valve portion ¢, bearing
against the packing m',and having a port ¢,
communicating with the port.¢’, a4 ¢up-shdped
packing m?, having its edge lying 1n a recess
formed in the portion ¢, a collar /', bearing
against the packing m?, and a nut »*, secrewed
upon the said spindle for compressing all of
said elements against said collar n', an ex-

‘Thaust-port 8/, formed in the portion 7.

Signed at New York, in the county of New
York and State of New York, this 10th day
of June, A. D. 1899. o _

S  THOMAS GRANT.
Witnesses: | |
SHERMAN W, FORD,
Wirriam “C. KiDb.
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