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 UNITED STATES

Patent OFrIcE.

" ROBERT COOKE SAYER, OF BRISTOL, ENGLAND.

F‘LUID-.PRESSU_REENG.INE. -

'_ SPEC‘IFIOA_TION farmmg' pa,rt of I.etters Patent N 0. 702, 488 dated June 17, 1902
| Apphﬂa,twn filed Apml 20, 1900. Serial No. 13 659 (No modelJ
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To all whom it mar 1 CONCEPTL: .

Beit known that I, ROBERT CooKE SAYER 9

subject of the Queen of Great Britain and Ire-
land,residing at 11 Clyde road, Redland, Bris- |

tol, in the county of Bristol, En oland, ha,ve in-

vented certain new and useful Tmj pr ovements_

in Fluid-Pressure Engines, (for which I have
made application for patentin Great Britain,

No. 19,809, dated October 3, 1899;) and T do
hereby declare the following to be afull, clear,

and exact description of the 1nvent10n,such as
will enable others skilled in the art to which it
appertains to make and use the:same.-

This invention has for its object 130 w'ork.
the pistons of pressure-engines with pres-
sure ‘‘cut-off ”’ to expand at any point of its

stroke by valves actuated by its own pres-
sure.

In the accompanymﬂ' two sheets-of; illas-
trative drawings, Figure 1 is a sectional plan
at a b ¢ don Fig. 2; Fig. 2, an elevation at
e fonFig.1; Fig. 3, a section at g hon Figs. 1
and 4; Fig. 4, asection at 7 k on Fig. 3; Fig. 9,
a section at [ m on Fig. 4; Fig. 6, in part, a
section at n o on Fig. 1 Flt, 7 an elevatlon

of valve-levers at p g on Fig. 1.

The cylinder 1 is prowded at ea,ch end with

a main supply-valve 5 and pipe 8 and main

exhaust-valve 10 and pipe 12. Itisalso pro-
vided with two valve-cylinders 68, extending

the whole length and com mumca,tmn‘ with the |

- main cyhndel 1 by the lonﬂ'ltudmal grooves

35

45

70 and with the valve- cyhnders 21 by the.
Working in each.

grooves 46 and ports 16.
valve- cylinder 68 is a hollow Valve 50, hav-

ing ports 92 43 54 55 or more, arranﬂed heli- |

cally around the valve, so that as the valve is

rotated its interior is successively put into
communication with the groove 70 at differ-.
ent parts of its length, while one port always
puts 1t into communlcatlon with the groove
- 46, and thus with one end of the valve- -cylin-
| der 21.

The piston 2 is provided with side
extensions 200, that extend to and slide over

the valve 50. ’As the piston makes its stroke

the extension 200 passes that pott in commu-

nication with the groove 70, and steam 1s ad-

mitted to the hollow valve, and thus to the
valve- cyhnder 21, to cut off thesupply. The
valve 50 is also armnged to slide longitudi-
nally to still further vary the point of cut-off.

Each valve- eylmder 21 is prowded with & |

| central exhaust- -port 17 and w1th a port 15,

situated at the opposite end to the port 16
and communicating with the main eylinder
by the passage 34 and port 33,situated at such

55

a, distance.from the end of the cylinder to al- -
Jow the pressure admitted when it is uneov- -

ered to effect the necessary motions to re-

verse the direction of stroke. The piston 20

of each valve-cylinder 21 is directly connect- -

ed to one main supply-valve 5 and by slotted
connections 30 to both exhaust-valves, so

that when the piston 20 is operated by pres-

sure from: the port 33 the oxhaust-valve at

end 1s opened, and the passage from the port

valves 36, that open and close the passages 34,

are Opemted from the pistons 20.

Eacu piston 20 is con 1inected by arod 23 to a

60

one end is closed,the supply-valve at thesame
“end is opened, the exhaust-valve at the other

33 is closed. When the piston 20 is oper-
‘ated in the other direction from the cut-off
port 52, 53, 54, or 55, the supply is closed and.
the passage from the port 33 is opened.. Slide-

70

_ 75
eross-he&d 25, directly connected by adjust-

able links 27 to a lever 47 on the main sup- -

valve. ' It is also connected by the adjust-
able slotted link 26 to a lever 18 on the ex-

haust-valve at the same end of the eylinder, -
and-the levers 29 of the two exhaust-valves
are connected together by the links 78, so as
‘to be operated tocrethel

is also connected, Flg 5, by thelink 44, lever

-42 centering at 43 and Imk 41 and rod 40 to
_the valve 36

The valves 50 are connected to be rotated

mmulta,neouslybyworm-wheels'?l worms 72,

shafts 73, chain-gearing 75 76, connectmﬂ' the
shafts 73 and hand wheel 77. The valves 50

The cross—head 25 -

ply- valve 5, here shown as a vibrating plug-

8o

.'90; |

are arrantred to be slid longitudinally to-

screwed shaft, nuts 66, working on the screws
arms 69, shafts 64, arms 63, lmks 62, 16V618

159, and- cross-heaas 58 ﬁxed on the va,lveu
'Spmdles 57.

| O'ether from the handle-wheel 67, Fig. 1,on a

05

The working is as follows Supposmn' the_: '
parts to be in the position shown .in Fig. 3,

the uppersupply-valveand the lower exhaust

100

open, the piston 2.descends, and when it has
descended below the port 52 the pressure en- =
ters the right-hand valve 50 and by ports 54

aud 16, the upper end of the cylmder 21.
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The piston 20 is foreed to descend and lowers
the eross-head 25. The eross-head 25 closes
the supply-valve 5 at the top of the eylinder,
the slotted link 26 not operating the exhaust-

valves, and the slide 36 opens the passage
for the port 33 on the right-hand side. When

the piston descends below the port 33 on the
left-hand side, the piston 20 on that side is
lowered and lowers its cross - head 25, and

thus closes the lower exhaust-valve and opens

the upper exhaust-valve and then opens the
main supply -valve and closeés the passage
leading from t.he port 33 on the right-hand
side.

The link 78 is provided with right and left
hand serews working in nuts 79, pivoted to
the exhaust-valve levers 29, so that by turn-
ing the handle 80 both exhaust-valves can be
closed. The cylinder 1 is also provided at
its ends with air-inlet valves 83. To stop the
engine, both exhaust-valves are closed, air be-
ing drawn in through the valves 88 and com-
pr essed

The engine will run in either direction, and
In order to start it in the required dir ection
levers 31 are attached to the supply-valves 5,
and the proper valve 5 can be operated bv
means of the hand-lever 85, connected by
links 84 to the rod 83, provided with stops S1
82 and spring 87.

What I claim, and desire to secure by Let-
ters Patent, 15--——-

1. A main cylinder provided with longitu-
dinal slots, a plston with extensions kamﬂ
in the slots, main supply and exhaust valves,

valve-cylinders extending the length of the
eyhndel and eommumeatmw Wlth the slots,
valvesinthe valve-cylinders ha,vmﬂ heheal]y-
arranged ports, valve - oper atmﬂ cylinders
commume&tmﬂ ‘with the valve- cyhndel and
with the main cyhnd er, supplementary valves
controlling the commumcatwns between the
valve- Opelatuw cylinders and the main eyl-

702,488

| inder, pistonsin the valve-operating cvlinders

and mechanisms for connecting the pistons
1in the valve-operating cylinders to the main

supply and exhaunst valves and the supple-
mentary valves, substantially as deseribed.

2. In an engine in which the cut-off is de-
termined by the position of a port opening
into the cylinder, a cylinder having a longi-
tudinal slot, & valve-cylinder extending the
length of the cvlinder and commumcatmw
with the slot, a valve in the valve-—cylinder
having helically-arranged ports, and mech-
anism for rotating the valve to bring the re-
quired port in communication with the slot,
substantially as described. |

3. In an engine in which the cut-off is de-
termined by the position of a port opening
into the eylinder, a cylinder having a longi-
tudinal slot, a valve-cylinder extending the
length of the cylinder and communicating
with the slot, a valve in the valve-—cylmdm
having helically-arranged ports, and mech-
anism for sliding the valve in the valve-cyl-
inder substantially as deseribed.

4. A main cylinder provided with a port
sitnated so that the piston passesit at the de-

sired point of cut-off, a valve-operating cyl-

inder communicating at one end by a pas-
sage with the cut-off port, and at the other
end by another passage with a port situated
so that the piston passes it near the end of
its stroke, a valve in this second passage, a
piston in the valve-operating cylinder, main
supply and exhaust valves and mechanism
connecting the valve-operating piston with
the valves, substantially as described.

In testllnony whereof 1 have aflixed my sig-
nature in presence of two witnesses.

ROBERT COOKI SAYILR.

Witnesses: |
LIONEL A. WILSON,
CHARLES E. RICKETTS.
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