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-._o all whom it may concern:. = .
" Beit known that I, WILLIAM F GARRISO’\T

a citizen of the Umted States, and aresident of
| 11.
very light springs %, applied between their
| backs and bearings ‘constituted by a flange
1 20 on .the crown; but each is opened by the

the borough of Brooklyn, in the city and State

of New Y01 k,have invented a new and useful
.Improvement in Valves for Vacuum-Pu mps,

- of which the following is a specification..
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Thisinvention re]ates to a valve of the shde |

type which serves the two purposes of an m-
let-valve and an outlet-valve. |

Theobjectof the lmprovementlls to incr ease |

) the efficiency of such a valve.
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I will first desceribe my mventlon in detcul |

with reference to the accompanying drawings

of a valve embodying my invention and wﬂl

afterwerd point outf its novelty in a claim.

FFigures1and 2 represent longitudinal see-

tional views of the valve and its chest and a
part of the vacuum- oylmder to which ‘[heyr
are applied. |

Similar eharacters of reference deewne,te
oorrespondmﬂ' parts in all the figures.

o is the cylinder; b, the workmg piston; ¢,

"thevalve- cheet d, the valve-seat; v, the slide-

valve. . In the seat d there are three ports—

Viz., & eentral port 5, communicating with the
mlet -pipe at f, and two ports 6, eommumoat-,i

ing with the ¢ylinder, one at eaoh end thereof.
From the interior of the valve-chest ¢ there

is an outlet at g. The valve has it in three:
passages—viz., a central arch-shaped passage -
7, which termmetes in its face with two ports-
8 and two separated passages 9, the latter pas-
sages, which extend right throun'h the valve,

hewng ports 10 in its fece at equel distances

from the adjacent ports 8 and having ports

11 in its back. The parts 12 of the valve-
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face between its ports 8 are long enough: to

cover the porte 6, the central part 13 of the

valve-face is more than long enough to cover
the central port 5 in the seat, and the valve-
ports 8 are longer than the seat-ports 6 and

have their respective outer ends so far apart

- that when the valve is in its central position
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and the piston b at either end of its stroke,
as shown in Fig. 1, there is a communication

through the passages 7 and ports 6 between

the two ends of the cylinder.. To the back

- of the so-constructed slide-valve v, at about

'T

cured by a bolt e a crown h to which there
are hinged at 7 two automatlcally operating

flap-valves j, each covering one of the ports

These valves j are normally closed by
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pressure produced in the oylmder on its re- -

spective side of the piston in the movements
| of the.latter.

Between this flange 20 and the
hlnﬂ'es thereareshoulders21on the said crown,

60 | |

whloh constitute stops to limit the opening

movement of said valve.

which are applled between them and the lugs

n in the interior of the valve-chest, light
springs m, which tend to hold the ea,ld bars
| with a light pressure upon portions of the
‘back of the valve .that are parallel with its

face, but which permit the valve to rise and
These bars / are pre-

stationary rods or pins o, which pass through

On each side of the
crown £ there is arranged lengthwise on the
back of the valve v one of tWwo straight par-
l.allel bars , only one of which is Slmwn to. .
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] l1berate any accidental accumulation of pres-
sure in the cylinder.
vented from moving lengthwise by means of

75 L

them ‘and are- secured in the sides of the”-

valve-chest; but to permit the -said bars'to
‘move veltlcally' and so permit the valve to

rise from its seat. whenever necessary, the

,'holes provided in the said bars for the rods
or plns o'are elon o'ated vertically. Thisvalve
v is intended to receive such a positive and
regular recipr ooatlnn' motion as to be approxi-

matel} at the mlddle of its stroke, as shown

‘o

in Fig. 1, when the piston b is at either end |

of its sbroke the valve moving in the same
direction in- whlch the piston has been mov-

ing, or, in other words, the movement of the
valve elwm s following the movement of the
piston in either direction.

This movement
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may be given to the valve by any suitable

means—as, for example; byan eccentricon the
crank-shaftof an engine which drives pistond, .-

The operation is as follows: First, suppose
the piston b to have just arrived at the right-
hand end of its stroke.

be at the middle of its stroke, the inlet-port

The valve v Wlll be
moving to the right and at this instant will
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50 the middle of its length, there is ﬂxedlyr se- | 5 W111 e closed , end the seat-ports 6 Wlll botn 100 '
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be slightly open to their corresponding valve-
ports 8, so that there will be communication

formed between the two ends of the eylinder

through the valve-passage 7, and the piston
will be for the moment i equilibrio. As the
valve continues its movement to the right 1t
will gradually open the right-hand seat-port
6 wide to its port 8 and will at the same time
open its left-hand port 8 to the inlet-port 5
and openitsleft-hand port 10 to the left-hand
seat-port 6, as shown in Fig. 2, in which the
piston is shown at the middle of its stroke
and the valve as having completed its stroke
to the right. The mfrht hand end of the cyl-
inder is now freely open through the valve-
passage 7 to the inlet-pipe f, while the left-
hand end of the cylinder is open to the inte-
rior of the valve-chest and to the discharge-
outlet g through the left-hand valve-passage
9 and its port 11 and valve 47, the closing-
spring £ of which yields automatically to per-
mit its opening by the pressure of the gas or
vaporin front of the piston. By the time the
piston b has arrived at the left-hand end of
its stroke the slide-valve will have made half
its return movement and so have again ar-
rived at the central position, (shown in Fig.
1,) and the pressure will be balanced between
the two ends of the eylinder. Then the con-
tinued movement of the valve to the left will
produce communications between the several
valve-ports and seat-ports precisely the re-
verse ¢f that hereinabove described with ref-
erence to the movement of the piston to the
left—that is to say, the left-hand end of the
¢ylinder will be Opened'through the ports 6 3,
passage 7, and ports 5 to the inlet f, and the

right-hand end of the cylinder will be open
thmugh its port G and the right-hand valve- |
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the outlet¢.

It may be understood that the proportion
and spacing of the ports 8 and 6 of the valve
and seat, as herein deseribed, to form com-
munication between the cylinder ends pre-
vent the retention in the clearance-space be-
tween the piston and either end of the cylin-
der at the termination of the piston’s stroke
of any air or gas which would have to expand
at atmospheric pressure before any fresh air
or gas could enter.

In the above-described operations the valves
7 might close automatically by the pressure
within the valve-chest during the movements
of the piston from their 1espeetwe end of the
cylinder; but the purpose of the spring / is
to insure them a more prompt and lively ac-
tion.

What I claim as my invention is—

In a vacuum-pump, the combination with
a slide-valve in which are two separated pas-
sages extending through it for communica-
tion between the cylinder-ports and the dis-
charge-outlet, valves hinged to the back of
said slide-valve for closing said passages,
springs for closing said hinged valves, and a
crown on the slide-valve forming bearings for

sald springs and stops to sald hmﬂ*ed valves
substantially as herein described.

In testimony that I claim the foregoing as
my invention I have signed my name, in pres-
ence of two witnesses, this 14th day of Janu-
ary, 1901.

WILLIAM F. GARRISON.

" Witnesses:
FREDK. HHAYNES,
L1DA M. LGBERT.
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