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1o all whom Tt may conceri: *
Beitknownthatl, FRANK HENRY SLEEPER

a subject of the Kmﬂ' of Great Britain, resad- |
| finished on theirinnersides, designed to cover

ing at Montreal, in the district of Mon’rreal

onvmue of Quebee Canada, have mvented.
certain new and useful Improvements in En- |
gine-Valves, of whwn the f0110w1 ng 1@ a, spem- }

| . - | preferably through the raised valve-seats f,

ﬁcatlon

My invention relates to 1mp10vement% in
engine-valves and gear therefor; and the ob- |
jeeb of the invention is to provide a valveand
gear whereby the valve at.a minimum travel |-
will be quick and positive in its aetion and
effect an early cut-off and whereby simplie-
ity and economy will be secured in the con-
struction thereof; and itconsists, essentially,
of a valve with its under side surface-fin-
ished where it abuts the seat and otherwise

internally recessed, an eccentric and a strap
therefor fixedly attached to the valve, and

an oval ring secured by suitable arms to the

engine-head and by suitable arms to the
valve and designed to retain the valve in a
defined parallel position notwithstanding the

travel caused by the rotation of the eccen-
tric, the various parts being constructed in

detail, as heremaftm more partleulmly de-
scnned

Figure 11is a peISpectne view of my de-.
vice, Showmﬂ‘ an engine having three expan-
sion-chambers and my Valve and gear at-
Fig. 2 is a per-
spective view of a similar engine with my |
Fig.

tached to the head thereof.

valve and gear from another position.
3 1s a perspective view of the valve.

1S a plan view of the ring.
view of the engine-head, showing the ports
for the admission and exhaust of the steam.
IFig. 6 1s a sectional view of an engine having
my valve and gear attached thereto and a re-
versing mechanism. FIig. 6* is a detall view
of sleeve p and connections. IFig. 7is a per-
spective view of the eccentric. Kig. 8is an
intervening ring between the eccentme and
reversing mechamsm designed to hold the
eccentric in the desired pOSIthI] in relation
to the shaft. Fig. 9isa sleeve having a suit-

Fig. 4

able linked connection to the eccentrie. Fig.
10 is a sleeve sliding over the sleeve shown in
Fig. 9

Like characters of reference indicate corre-
sponding parts in each figure.

Fig. 6 1s a plan

| - a'is a valve which is constructed with the
I ring or strap b, surmounting the hollow or in-

terior portion, and the projections ¢, surface-

and uncover the ports.
d is an engine-head provided with the ports
e. eqmdlstant radially from the center and

which are surfa,ce finished.
g represents recesses in the head 1n pr 0X-
imity to the portse.

portion of the valve.

“The valve a is held Effamst the engine-head
d, so that the projections ¢ in the valve may
cover the ports e.

h is an oval ring secured by the pivotally-

| connected arms 7 to the engine-head at 2 and

the pivotally-connected arms 7 to -the valve
at 3. The arms 2 and 7 are so arranged as to
ingure a perinanent defined parallel position
of the valve, so that no matter in what direc-
tion the valve may travelthe defined parallel
position will be the same, and yet allow the
valve a limited free movement as may be di-
rected.

i is the engine-shaft pro;]eetmn* from the
engine and dueetly connected to the valve.

I'is the eccentrie, held to its eccentric po-
sition with the shaftk byitsattachment to the
révolving ring m and encircled by the strap D.

nis a sleeve connected to the eccentric by
the link o diametrically opposite to the con-
nection of the eccentric with the ring m.

p is a sleeve encireling the sleeve n and
pr0v1ded with a set-screw 4 in a periphery,
which is designed to enter the spiral slot g in
the sleeve n.

ris an annular groove made in the sleeve P.

The ring m, the sleeve n, and the sleeve p
are all designed to encircle the shaft adjacent
to the valve a.

s is a reversing-lever of an ordinary type
and is designed to move the sleeve plongitu-
dinally on the shaft, and thereby draw the ec-
centricl over to a different position by means
of drawing the set-serew 4 along in the spiral
slot ¢ In the sleeve n.

{ is the steam-chest inclosed by the outer
cover Or easing u.

13 the final ethmst-pmt
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rrepresents entrance -portsto engine-cham-
ber from the chamber 7 under the recessed
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@ 18 the steam-inlet pipe.

1 is a feather projecting from the shaft k.

z is a longitudinal groove cut in the inner
periphery of the sleeve p. The sleeve p is
thus prevented from any movement circum-
ferentially on the shaft k.

Having described the various parts in de-
tail, I shall now more particularly explain the
operatlon thereof.

The steam is turned on to enter the steam-
chest £ from the steam-inlet pipe w and, find-
ing one of the portse open, enters an expan-
sion-chamber. The position of the valve di-
rectly connected to the strap which encircles
the eccentric must always leave one port

open—that is, providing the reversing-lever s |
The steam admitted to the .

18 properly set.
steam-chest and further admitted to the ex-
pansion-chamber in the engine causes the ro-
tation of the shaft & to commence. This will

- necessarily cause the eccentric/ to turn, and

25

as the eccentric/ turns in the strap b, fixedly
attached to the valve a, the latter assumes
different positions as the eccentric continues
to turn. In the course of the revolution of
the eccentric, the valve o moves over to close

- the open port ¢ at which the steam was ad-

30

40

45

50

55

60

mitted, and opens one of the other ports e,
“through which the steam in the chest now

may enter. In the meantime the steam in
the first chamber having reached its maxi-
mum expansion begins to exhaust through
the same port ¢, which subsequent to the ad-
mission becomes the exhaust-port. The ex-
haust-steam thus finds egress through the
same port as it entered by reason of the valve
@ moving on 1ts seat sufficiently to allow the
exhaust-steam through the port ¢ access to
the interior or hollowed portion of the valve
« or specifically the chamber y. This ex-
haust-steam is now directed through the va-
rious parts in the interior of the engine, lu-
bricating them in its passage, passing through
the ports x, and eventually finding egress
through the final exhaust-portv. Thesteam
is thus utilized not only for expansion, but
for lubrication, and in this device it will be
found that the one port answers equally well
for exhaust as well as admission. The de-

fined parallel position of the wvalve is of

course essential to the successful operation,
and with this in view I have provided the
oval ring f. This oval ring is moved con-
stantly with the valve through its connection
thereto by the arms . The connectionis piv-
otal both to the valve and to the ring, thus
allowing a limited free movement of the ring.
It will be seen that the movement of the ring
is controlled by the valve; while the parallel
position of the valve is controlled by thering
through the latter's connection to the engine-
head by the arms 2, also pivotally attached
in each.case. The arms attaching the ring
to the valve and engine-head work in pairs1
and 7, and as they are arranged substantially
at right angles one to the other the movement

725,885
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and back—that is to say, while the valve as-
sumes the different positions imparted to it

by the revolution of the eccentrie the ring
will not follow the valve in its movements,

' but will nevertheless have such movements

3

as it makes contirolled by the operation of the
valve. Thisisaccomplished by the right-an-
gular pivotal arrangement of the arms, and
as the oval ring will ‘not deviate from the par-
allel because of its fixity of direction in the
movement the valve will also be prevented
from deviating from the parallel in relation
to the ring through the operation of the afore-
said arms in pairs. This arrangement of the
oval ring and the arms will probably be more
clearly understood by stating that each pair
of arms 2 and 7 in turn allow the valve to
swing away from the ring, and as the arms
are Stlff they will retain the valve in the same
parallel position asthering—thatis, theyhold
it in its upward position rigidly. The re-
cesses ¢ are provided to ease the pressure on
the valve of the exhaust-steam.
Thereversing of the engine is accomplished
in a verysimple manner—namely, by pulling
or pushing the lever s—and consequently by
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means of the engagement of the teat 7 in the

annular groove r move the sleeve palong the
shaft, 'and as the set-screw 4 through the
periphery. in the sleeve p enters the spiral
slot ¢ in the sleeve n, the pulling or pushing
of the lever having connection with the sleeve
o in the groove 7, the set-serew will travel one
way or the Gther along in the spiral slot and
in doing so turn the “sleeve 7 on the shaft,
and as the sleeve n has linked connection with
the eccentric the latter is thrown over. The
eccentric being now open in a different bear-
ing position, the strap and consequently the
valve are moved, so as to open a different ad-
mission-port. This will insure action on the
shaft from a different point, and thus cause
it to revolve in the opposite direction.

The reversing mechanism here described, is
shown with particular reference to my valve
and gear, though I am aware that the different
parts and the movemenb thereof are not en-
tirely novel. However, the arrangement 1s
new, and it is essentially a salient feature to
apply a successful means of reversing to a
valve and gear as herein deseribed and illus-

| trated, and £o an engine of the class to which
| this valve is particula,rly applicable.

‘What I claim as my invention is—
1. In a valve and gear, the combination
with an engine having an expansion-chamber

} and a port leading thereinto, of a valve hav-
ing a surface-finished under side designed to

abnt the seat and an internally-hollowed cen-
tral portion terminating iIn a ring-or strap,
an eccentrie, an oval ring, suitable arms piv-
otally connectingittotheengine-head and the
valve and designed to be operated in pairs ar-
ranged substantially at right angles, as and
for the purpose specified.

2. In a valve and gear, the combination

of the ring is fixed in one direction, forward | with an engine ha,vmn* a series of expansion-
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chambers and single ports leading thereinto, | having a siirface-finished under side designed

of a valve having a surface-finished under
inner side, designed to abut the valve-seats
surrounding the aforesaid ports, and an 1in-

ternally-hollowed central portion terminat-

ing in a ring or strap, an eccentrie, an oval
ring and arms pivotally connecting it to the
engine-head and the valve, and designed to
be operated in pairs arranged substantially
at right angles, as and for the purposespeci-
fied.

3. In a valve and gear, the combination

~ with an engine having expansion-chambers

20

and single ports leading thereinto, of a valve
having a surface-finished under side designed
to abut the seat, and an internally-hollowed
central portion, a strap or ring rigidly at-

tached or forming part of the valve, an ec-

centrie, an oval ring suitable arms pivotally
connecting it to the engine-head and the
valve, and designed to be operated in pairs

arranged substantially at right angles, as and

for the purpose specified.

4. In a valve and gear, the combination
with an engine, having expansion-chambers
and single ports leading thereinto, of a valve
having a surface-finished under side designed
to abut the valve-seats, and an internal re-
cess terminating in a circular opening at the
top of the valve, an eccentric designed to re-
volve with the engine-shaft and to turn in

" the aforesaid opening, a ring and arms piv-
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otally connecting it to the engine-head and
the valve and arranged in pairs substan-
tially at right angles, as and for the purpose
specified. '

5. Inadevice of the classdescribed, 1n com-
binationan engine having one or more expan-
sion-chambers and a single port leading into
éach chamber, a valve having a surface-fin-
ished under side designed to abut the valve
seat or seats, an exhaust-chamber formed by
the central recessed portion of the valve and
the engine-head and having a suitable outlet
therefrom, an eccentric revolving with the
engine-shaft, a ring or strap surrounding the

eccentric and fixedly attached to the valve or

forming part thereof, and a ring pivotally se-
cured to the engine-head and to the valve
substantially at right angles, as and for the
puarpose specified. |

6. Ina device of the classdesecribed, a valve
having a surface-finished under side, a hol-
lowed central portion, a ring or strap, sur-
mounting the said central portion and sur-
rounding an opening therein, an eccentric de-
signed to turn in the saild opening and re-
volving directly with the engine-shatt, a
ring having pairs of arms designed to pivot-
ally connect the valve and the engine-head
respectively from each side of the ring and
to be arranged substantially at right angles,
as and for the purpose specified.

7. In adeviceof theclass deseribed, a valve

to abut the seat and a raised and hollowed
central portion, a strap surrounding the eir-
cular opening in the said central portion and
ixedly attached to the valve, means for hold-

ing the valve closely to its seat, and means

for preventing the rotation of the strap, as
and for the purpose specified. S
8. In a deviceof the classdescribed, avalve
having a surface-finished under side designed
to abut the seat, and a raised central portion
internally recessed and provided with a cir-
cular opening therein, an eccentric, and
means for preventing the movement of the

‘valve rotatively on the eccentrie, as and for

the purpose specified. . |

9. In a device of the class described, the
combination with an engine having a series
of expansion-chambers therein and a suit-
able port to each chamber through the en-
oine-head, of a series of valves extending

from a raised and hollowed central portion

having a circular opening therein, an eccen-
tric [ provided with an alternate bearing and
pin held by the ring in its eccentric position
to the shaft, a sleeve having a spiral slot g
and linked connection with the eccentric, a
sleeve p having the annular groove 7 and the
set-screw 4 designed to reach-into the slot g
and a lever s engaging the sleeve pinthe an-
nular groove r, as and for the purpose speci-
fied. =~ |
~10. In a device of the class described, the
combination with a ring or strap having one
or more projections from its outer periphery
surface-finished on their inner sides and de-

signed to open and close admission and ex-

haust ports in the engine-head, an eccentric
and means for preventing the movement of
for the purpose specified.

“11. In a device of the class described, a re-
versing-gear comprising a lever s, the sleeve
p having the annular groove r and the set-
serew 4, the sleeve n having the spiral slot ¢
and securely attached to a tongued ring, and
the eccentric [ linked to the said tongued
ring and provided with an alternate bearing
and held in an eccentric position by the ring
m, as and for the purpose specified. o

12. In a device of the class deseribed, a se-
ries of valves emanating from a raised and
hollowed central portion having a central

the valve rotatively on the eccentric, as and -
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opening therein designed to encircle an ec-

centric and suitably held to the engine-head
and to their respective ports, as and for the
purpose specified. | . SR

- -

Sioned at Montreal, in the district of Mon-

treal, in the Province of Quebeec, Canada,

July, 1902. | |
FRANK HENRY SLEEPER.
- Witnesses: ' R

- Liovyp

this 16th of

BLACKMORE,

MAY MADDEN.
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