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- To all whom it may concer:
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Be it known that I, EDWARD WIKI, a citizen
of the Republic of Switzerland, remdmﬂ‘ at
Basle, in the canton of Basle and Renubhe_
of Switzerland, have invented cortain new

and useful Im provements in Blowing-Engines
or Compressors, of which the followmﬂ' I8 a
true and exact descrlptmn reference being
had to the accompanying drawings, whlch
form a part thereof. -

My invention relates to blowmﬂ‘-engmes or
compressors, and particularly tothe construc-
tion of valves employed to regulate the ad-
mission and delivery from the compression-
cylinder, my invention having for its object
to provide a valve capable of working with
greatrapidity and certa,lnty and withou t noise
or destructive shock. °

Myimprovementsare applied to shde valves
and are particularly advantageous when used

in connection with pisbqn-valves, although in.
‘many features my invention can be usefully

applied to slide-valves moving over a flat sur-
face. The nature of my improvements will
be best understood as described in connec-
tion with thedrawings in which theyare illus-
trated in what 1 beheve to be their best de-

velopment, and the various features of 1m-_
- provement will be heremafter pointed out in

the claims.

Reference being now had to the drawmgs
Figure 1 is a Vertwa,l section taken through
the center of the valve and valve-ehambel
showmg in connection- therewith the com-
pressing-cylinder and parts leading to the
valve-chamber. _
piston-valve, showing part of the back bear-
ing attached thereto removable. Fig. 318 a

plan view of one of the flap-valves and springs;.
Fig. 4, an edge view of the same parts; i

5, an end view similar to Fig. 2, showing a
modified arrangement of the spring-plates.

- Fig. 6 18 a plan view of the flap-valve and

50

Springs as shown in Fig. 5; Fig. 7, an edwe
view of sald valve and Sprmg-plates _ Flgs
8 to 11, inclusive, are views showing sueces-

sive positions of the valve during the opera-

tion of the blowing-erngine.
A, Fig. 1, indicates the compressmg -¢ylin-

der, 'from the ends of which lead the ports A’

A>, by which the air enters and leaves the
compressmﬂ'-eylmder said ports, as shown in

Fig. 2 1s an end view' of the

1 Flg 1, operiing into the annular ports Aand

A*, whlch for most of their length communi-
cate with the ports A’ and A* thronﬂ'h the an-
nular chambers a' a2,

B is the compressin ,q-plston working in the
cylmder A.

plston -valve chamber, in which are formed
| the ports A3 A4
C?shows the connection of the msbon-valve
i chamber with the air-admission passage C3,
| and C'the communications of the valve- cha,m—
ber with the receiver for the compressed air.
"D is the valve, which, as shown, is in the
preferable form of a piston-valve having bars
or walls (indicated at D’ D?) which as the
! valve reciprocates move alternately to oppo-
site sides of the ports A% and A“.
D3 and D%*are the contacting surfaces of the

and the walls D' and D? are formed the cham-

bers D’ and D%, which communicate with the

| ends of the valve-chamber through ports E
E? E3 E* 5, formed in the walls K,

' F F indicate flap-valves, preferably made

of thin metal and shaped so as to cover the

| ports B’ E?, &e., having for this purpose the
cross-bars F" B2 3, B, “and 3, separated by

ably arranged radially, as shown in Figs. 2

ends of the piston-valve,and where the proper
spring strength cannot be secured in a single
I plate f, whleh may readily be the case owing
to the fact that the radial arrangement neces-
sarily limits the breadth of the spring-plate,

top of the springs 7.
springs f. These back bearings should flare

ontwardly, asshown, preferably forming seg-
‘ments of a spherlcal surface to which the

| walls E. As shown, the back bearmgs G are

ing out from a hub g, common to the arms
. and to the baek bearing-plates pmpel and

| end walls E E of the valve, between which

slots, as shown These thin mebal valves are
i preferably formed integral with spring-plates
f, as shown, said sprlng—pl&tes being prefer-

|-and 5, and fastened near the center to the

G G indicate the back bearlnws for the-

springs naturally conform themselves when
moved outward from their bearings on the

‘supported on curved radial arms g', extend-

55

Cand C' are the cylmdrlcal pmtwns of the
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the desired or necessary strength can be
g, ! readily secured by securing additional spring-
plates, as shown at 1’ 12, Flgs 5,6,and 7,on_
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the back bearings are formed with c¢ircum-
ferentialslots,(indicated at G, G*,G3, and G*,)
which afford free passage for the air, and are
preferably formed, as shown, to register with
the slots formed between the cr oss-bm sof the
flap-valves.

H indicates the valve-rod by which the Pis-
ton-valve is actuated.

It will readily be understood that bhe thin
spring - plate valves working on the ports
formed in the piston-valve are exceedingly
sensitive and quick in their operation, while

“at the same time their lack of weight avoids
any injurious strain or noise 1n their opera-

tion, and the use of the curved back bearing
prevents any injurious strain on the spring-
plate and also arrests their motion without
shock or objectionable noise. The formation
of the flap-valves with the alternating slots
and cross-bars greatly facilitates the free pas-
sage of the air. These features are of 1m-
portance irrespective of the particular con-
struction of the valve to which they are at-
tached.

Referring now to the ﬂeneml construction
1llustrated in Figs. 1 aud S to 11l and refer-

ring first to Fig. 8, the parts are in the posi-
tion in which the piston B is moved upward,

and the valve D has also begun its upward

movement, the compressed air from the cyl-
inder A flowing through the port A’ and port
A’ into the chamber D5 and thence through
the ports in the wall E, lifting the spring flap-
valves and escaping freely into receiver con-
nection C3, In Fig. 9 thewallD'of the valve
1s shown as just having closed the port A3, so

that the pressure in the chamber D’ and in |
| flaring away from the slide-valve from the

the end of the valve-chamber is the same,
which equality permits the spring-valves F
to close or to begin to close. In Fig. 10 the
valve 1s shown in its uppermost position, and
in Fig. 11 it is shown as having moved down-
ward until the wall D' 1s just about to reopen
the connection between the port A® and the
chamber D° It will thus be seen that daring
the entire period elapsing during the motion
of the valve from the position shown in Fig.

9 to that shown in Fig. 11 the pressure in the

chamber D° hasremained the same as that in
thereceiver. Consequently thespring-valves
have ample time to close before the valve
reaches the position shown in Fig. 11, after
which the pressure in the chamber D’ islower
than the pressure in the receiver until sub-
stantially the time when the valve reaches
the position shown in Fig. 8 and the spring-
plates are again raised 50 permit the outward
passage of the alr.

H:;Wlnu' now described my invention, what
Iclaim as new, and desire to secure by Letters
Patent, is—

1. In a blowmfr-engme the combination
with a slide-valve 'moving over a port or ports
of the compressmn'—cyhnder and having a se-
ries of approximately parallel slots, forming
ports, leadingthrough it, throungh which ports
the air from the eylmde1 is dehvel ed to the
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receiver, of a spring-plate secured to the back
of the valve at oue end and extending across
the ports, and a light metal flap-valve formed
with or attached to the spring, and having
cross-bars arranged to extend over the slot-
ports with slots separating said bars to give
free passage to the air when the valve lifts.

2. In a blowing-engine, the c¢ombination

with aslide-valve moving over a portor ports
of the compressing-cylinder and having a se-

ries of approximately parallel slots, forming
ports, leading through it, through which ports
the air from the cylinder is delivered to the
recelver, of aspring-plate secured to the back
of the valve at one end and extending across
the ports, said spring-plate being of progress-
ively decreasing strength from its point of
attachment outward, and a light metal flap-
valve formed with or attached to the spring,
and having cross-bars arranged to extend
over the slot-ports with slots separating said
bars to give free passage to the air when the
valve lifts.

3. In a blowing-engine, the combination
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with a slide-valve moving over a port or ports

of the compressing-cylinder and having a
series of approximately parallel slots, form-
ing ports, leading through it, through which

ports the air from the cylinder is delivered

to the receiver, of a spring-plate secured to

the back of the valve at one end and extend-

Ing across the ports, a light metal flap-valve
formed with or attached to the spring, and
having cross-bars arranged to extend over
the slot-ports with slots separating said bars
to give free passage to the air when the valve
lifts, and a back bearing for the flap-valve,

point of attachment of the spring-plate out-
ward over the flap-valve.

4. In a blowing-engine, the combination
with a slide-valve moving over a port or ports
of the compressing-cylinder and having a

series of approximately parallel slots, form-

1ng ports, leading through it, throungh which

ports the air from the cylinder is delivered

to the receiver, of a spring-plate secured to
the back of the valve at oneend and extend-

ing across the ports, a light metal flap-valve

formed with or attached to the spring and
having cross-bars -arranged to extend over
the slot-ports with slots separating said bars
to give free passage to the air when the valve
lifts, and a back bearing for the flap-valve,
flaring away from the sllde-valve from the
point of attachment of the spring-plate out-
ward over the flap-valve, said back bearing
being formed with slots extending through
it to permit free escape of air.

5. In a blowing- -engine, the combination
with a slide-valve moving over a port or ports
of the compressing-cylinder and having a se-
ries of approximately parallel slots, forming
ports, leading through it, through which ports
the air from the cylinder is delivered to the
receiver, of a spring-plate secured to the
back of the valve at one end and extending
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across the ports, a light metal ﬂap-vélve-’ of a series of radially-arranged spring-plates,

formed with or attached to the spring and

- having eross-bars arranged to extend over
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the slot-ports with slots separating said bars |

to give free passage to the air when the valve

hftc; and a back bearing for the flap-valve,

ﬂ:‘:lt‘lllﬂ‘ away from the slide - valve from the
point ‘of attachment of the s spring-plate out-
ward over the flap-valve, said back bearing
being formed with slots extending through it
and registering with the slots formed between
the cross-bars of the flap-valve, to permit
free escape of air. -

6. In a blowing- engine, the combmatwn
with a slide- va,lve moving over a port or ports
of the compressing-cylinder and having a se-

ries of approximately parallel slots, forming

ports, leading through it, through which ports
the air from the cylinder is delivered to the
receiver, of a spring-plate secured to the
back of the valve at one end and extending
across the ports, said spring-plate being of
progressively - decreasing strength from its
point of attachment outward, and having
cross-bars formed integral with 1it, or with a
portion of it, which extend over the slot-ports
in the slide- Va,lve and have slots separamno'
sald cross-bars.

7. In a blowing-engine, the combination
with a slide-valve moving over a port or ports
of the compressing-cylinder and having a se-
ries of radially-arranged groups of approxi-
mately concentric slots leading through it,
through which ports the air from the com-
pressing-cylinder is delivered to the receiver,
of a series of radially-arranged spring plates,
one extending over each group of concentric
slot- ports and each secured to the slide-valve
at its inner end, and a light metal flap-valve

secured to each spring and made up of a se-

ries of cross-bars arranged to extend over the
slots of the group of ports, with slots sepa-
rating said bars, to give free passage to the
air when the flap-valve opens.

8. In a blowing-engine, the combination

with a slide-valve moving over a port or ports .
~of the compressing-cylinder and having a se-

ries of radially-arranged groups of approxi-
mately concentric slois leading through it,
through which ports the air from the com-

pressing-cylinder is delivered to the receiver, |

one extending over each group of concentric
slot-ports, a,nd each secured to the slide-valve
at its inner.end, a light metal flap-valve se-
cured to each spru]g “and made up of a series
of cross-bars arranged to extend over the
slots of the group of ports, with slots sepa-
rating said bars to give free passage to the
air when the flap-valve opens, and a back
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bearing for the series of valves having sub-

stantially the form of a spherical segment.
9. In a blowing-engine, a piston-valve rog-

ulating the admission and delivery of the com-

pressing - cylinder, said valve being formed
with chambers D% DS said chambers con-
necting with the receiver of the engine
through ports in the ends of the pigston-valve,

and with the ports of the compressing-cylin-

der through portsin the walls of said piston-
valve, a series of thin metal flap-valvesoper-
ating to close the ports in the ends of the pis-
ton-valve, a series of radially-arranged plate-
springs secured on the ends of the piston-
valve and acting to hold the flap-valves to
theirseats, and back bearings for said valves,
also secured to the ends of the piston-valves,
and flaring outward in substantially the form
of spherical segments. |

10. Ina blowing-engine, a piston-valve reg-
ulating the admission and delivery of the com-
pressing-cylinder, said valve being formed
with chambers D% DY lying within the heads
of the valve, ports formed through the walls
of the valve whereby the chambers connect
with the ports of the compressing-cylinder,
and a series of concentrically- arranged ra-
dial groups of ports formed in the heads of
the valve,in combination with a series of ra-

dla.lly-amanﬂ'ed plate-snmngs secured to the
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piston-valve heads at their inner ends and -

each extending over one group of ports, a se-
ries of light meta,l flap-valves, one secured to

i each spring, and each having cross-bars ar-

ranged to extend over the slots of the group

| of ports with slots separating said eross-bars,

and a back bearing for the valves of substan-

tially spherical section. |
| EDWARD WIKL
Witnesses:
' (EORGE GIFFORD,
HERMAN STEBLER.
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