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 UNITED STATES PATENT OFFICE

GUSTAV B. PETSCHE, OF PHILADELPHIA, ZPEN{NHYLVAI\'IA-,_' ASSIGNOR TO SOL:'THWARK

FOUNDRY AND MACHINE COMPANY, OF PHILADELPHIA, PENNSYLVANIA, A CORPO-

RATION OF PENNSYLVANIA. -

~ BLOWING-ENGINE.

Nc. 899,558,

*,  Application filed October 17, 1907. Serial No. 397,818,

To all whom ity concern:
- Be it knowy that T, Gusrav B.

tain new. and usetul Tmprovement in Blow-
ng-Kngines, of which the following 15 a true

and exact deseription, reference being had to
th(j'- :-1(?{”‘:('}}I'lpﬂﬂ}"mg !I_].'l'z_l..‘ﬁ."l_!'lgﬂ?. ‘iﬁ;hl(;]}_ '['-Olil'n all.hi

part thereof. o
The present invention relates to blowing

CNEIes or air compressors, and particularly.

to the means for actuating the inlet or suc-
tlon valves of such engines. . -

The primary object of the invention is to
provide a connection between each inlet
gear proper so that the
intet valve will if closed be moved positively

mto the open position at the proper period 1)
the stroke of the reciproecating piston, while

at the same time providing a suitable vield-

g connection, such as is forued by a piston |
and vacuum eylinder, hetween the valve and
“the valve gear which tends to close the inlet
vaive during the compressing stroke of the
compressing  piston, -and also providing

means controlled manually or automatically
or in both ways for releasably holding the in-
let valve in the open position. With' these
provisions the inlet valve may be released
from 1ts holding means and moved into the

closed position at a definite pertod in the

strolke of the CONMPressing ']Iist.{m. for normal

operation, or may be delayed in closing
where 1t is desired to compress less than the
normal amount of air,.or may be held open-
throughout the compressing stroke to reduce’
the load on the engine when for any reason:
To compression 1s required, as because the
receiver pressure is high enough or to facili-
tate the starting of the engine, the latter be-

Ing of particular importance when the driv-
Ing engime 1s a gas engine or the like which
does not start with readiness under foad.

The various features of novelty which
‘characterize the ‘invention are pointed out

with particularity in the claims annexed to
and forming a part of this specification. For

a better understanding  of this invention,
however, and the advantages possessed by

1t, reference may he had to the accompany-

g drawings and deseriptive matter in which
. desceribed forms in
which the iInvention may be embodied.

I have illustrated an

vy, PAYV B. PETSCHE, g
subject of theKmperor of Germany, residing
1 the eity and county of Philadelphia, in the

State of Pennsylvania, have inveured a cer- © mechanism shown. in section.
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- Ofthe drawings, Figure 1 is an clevation of 55
a blowing engine equipped witl :

L one form of
my mvention: Fig, 2 Is an elevation taken
at right angles to Fig. 1, with a portion of the

tional elevation taken on the line 3—3 of Fig,

Fig. 3 is a sec-

[

80

1; but on a larger scale than Figs. 1 and 2

~and showing a portion only of the mechan-

s, Fig. 43s a view similar to Fig. 3, show--

ing » modified construction. Fig. 5 is a par-
tial sectional elevation taken on the line 55

of Fig. 4, but on a’larger scale. Fig. 6 isa

sectional elevation taken on the line 66 of

representation of the engine taken generally

similar to Fig. 1, and showing-a further modi-
heation of the invention, and Fig. 8 is a per-
e construc-

i

spective view showing in detail ¢t
tion of Kig, 7.

In the drawings, and referring at first
particularly to Figs. 1,2 and 3, the blow-
Ing engine shown is of a well known type,
such asis shown and deseribed in my Patent
gvanted March 7, 1905. A
represents the double action compressing
cylinder having receiver conmections A’ at

t‘) l)

I-.IIFH?

each end, and having also air inlet ports A2

ateachend. At each end of the evlinder are-
located un inlet valve and a delivery valve,
but as the particular construction of these
valves s well known and forms no part of the
present invention, it is not thiought necessary

to alustrate them or describe them herein
further than to say that they may be of the

gnidiron type as shown in my said prior pat-

ent, and that each delivery velve hins a stem

B, and each inlet vilve a stem -, which ex-

tend into the corresponding casing B’ and (.
The valve gear for operating both the inlet

- and outlet valves of the compressor com-
prise, in-the form shown, a shaft D, which is
rotated through gearing located in a housing -

A* In definite relation to the to and. fro

- strokes. of the piston rod A?* secured to tlie.
‘compressing piston in eylinder A.  The shaft
D carvies eccentrics D' pertaining to the ad-
mission valve, and eccentries D?pertaining to |
D2
: | and D through: suit~
able connecting rods D and D' and- arms,
. . | SRR ()] 3
- The means by which each delivery valveis

the’outlet valves. The eccentrics D’ and
oscillate rock shafts 1)3

from the latter.

operated from the rock shaft D¢ comprises a

Fig. 7 is a somewhat diagrammatic
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rock shaft D® by a rod D%. The piston B?
slides 11 a chamber B® formed to receive it in
a piston head B? secured to the end ofthe

‘valve stem or valve operating rod B, and
sliding i a chamber B* formed in the casing

B’. The delivery valve opens when the
stem 13 moves outward in the direction of
che arrow shown in Ifig. 2. The valve 1s

opened when the receiver pressure reaches

the proper pomnt by air admitted to the inner
side of the piston B* from the compressing
cylinder through the connection B® running
from the compressing cylinder to the piston
chamber B*

the oscillation of the shaft B® so as not to in-

piston’ B® serves to close the valve at the
proper point, and also as a means for trap-
ping air in the chamber B® in which it plays
to thereby cushion the opening movement
of the delivery valve. Suitable means may

be employed for regulating this cushioning

action, as by regulating the leakage between
the piston B® and the wall of the chamber BS.
No claims on the delivery valve operating
mechanism are made herein as this mechan-
1sm Iis described and eclaimed in my prior
application Serial No. 2,309, filed January
22, 1900. - _ '

Edch rock shaft D® has secured to it crank
arms D? connected by a rod D  to a piston
C? which works in the piston chamber C°

- formed in the piston C* secured to the outer

35

casing (.

40

45

o0

end of the corresponding inlet valve stem ox
operating rod C. 'The piston C* works in the
vacuum piston chamber C* formed in the
Admission of air from the atmos-

here to the inner end of the piston chamber
IC)4 1s controiled by a rotary valve F, which
may be moved to open or close to the atmos-
phere the outer end of the port I which com-
municates with the casing port C® running to
the inner end of the chamber C* The es-
cape of air from the chamber C* when the

piston C* moves toward its inner end is per-

mitted by the non-return or check valve (7.
The valve closing movement of the piston C?
1s cushioned by air trapped in the chamber
C® at the front end. of the piston, which may

be regulated by the size of the restricted
~opening. .

The outward movement is also

- checked to some extent by the slight leakage

35

60

09 .

mm the chamber C° which oceurs in practice.

The valves I may be alternately opened

and closed 1n regular succession by suitable
connectionsfrom the shaftD. Theseconnec-

tions,shown bestin FFig. 3, include an eccentric |

D", a connecting rod D, a lever G, to the
outer end of which the rod D is pivotally
connected, a link F3 connecting the 1mmner end

"ot the lever G and the outer end of an arm I
-secured to the fotary valve F, and a movable
Julerum pin G’ for the lever G. In the form
shown, tE

e fulerum pins G’ for the two levers

The piston B® 1s at this time.
moved out of the position shown in Ifig. 2 by

The.

4, 5, and 6 may be employed.

899,558

G at opposite ends of the enghies are carried
by arms G* projecting from a rock shaft G°,
which has secured to it another arm G*
carrylng at its outer end a gear segment GS.
The gear segment G* meshes with a worm
wheel I which ¢an be rotated through a hand
wheel H'.  An indicator finger G¥ and co-
operating dial show the position of the ful-
crum pin.

It will be understood that each eccentrie
D’ 1s s0 set and the connections between it
and the corresponding rock shaft D® and be-
tween the latter and the piston C?* connected
to 1t are so arranged Lo cause the piston (¥
to move 1n and begin to open the admission
valve connceeted with it, 1f the latter is closed,
as soon as the corresponding suction stroke
begins. The posttive opening of the valve
15 preferably completed comparatively carly
m the suction stroke. After the nward
movement of each piston C* 1s completed,

the latter moves outward and 1s maintained

at o distance away from the mner limit of
its stroke equal to or exceeding the outward
movement of the piston C*, throughout the
following compression stroke, so that at any
pomt n this stroke the corresponding ad-

usslon valve may, if released, open to its

full extent under the action of the vacuumn
mamtamed m the chamber C. The move-
ment of the piston C* is for convenience made
greater than the movement of the piston C*
- Until air 1s admitted to the inner end of a
chamber C* this chamber and its piston
umte to formm a lock holding the correspond-
ing admission valve jn the open position.
Whenever air 1s admitted to the front end
of a chamber C* by its valve ¥, the pressure
of the awr against the large front end of the
piston C* closes the attached adnussion
valve, since the pressure of the atmosphere
has been taken off of a large nortion of the
outer end of the piston C* by the piston C3.

In normal operation each valve If Is opened
through its operating connection from the
shaft D at the beginning of the correspond-
g compression stroke.  When it 1s desired
for any reason to delay the point at which «
valve I opens in order to delay the closing of
the corresponding  admission  valve 7 and
thereby reduce the amount of air com-
pressed at that stroke of the compressing
piston, the corresponding hand wheel 117 is
rotated to properly adjust the fulerum pin
G and thereby change the throw of the lever
G, By displacing the fulerum pin G/ far
enough the corresponding admission valve
can be prevented from closing at all, thus
preventing any compression {rom taking
place in the corresponding end of the com-
pressing cylinder. |

Instead of the arrangement for varying
the operation of the valve I' shown in Kigs.
1, 2, and 3, the arrangement shown in Figs.
In this modi-
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fied form of the invention the connecting rod | I elain as new and
[3'* 15" connected directly to the valve arm F*.

In this form, however, the valve seat F* for

the valve T is made angularly adjustable,

and has secured to 1t an operating arm I
carrying a gear segment I which meshes

with a spur gear ¥7 carried by a shaft 19

which may-be oseillated by the hand wheel
[0, The shaft F* which runs betsveen the
two valves I¢ at the oppostite ends of the evl-
mder, may be locked in any position into

“which it may be turned by the set serew Fro,

- By rotating the valve seat ¥, and thereby
. . } ..

angularly adjusting its port ¥ the point in
the strokes of the compressing piston at

~which the ports F2 of the valves F register

with the ports F't and thereby admit air to

“the eylinders C* inay be varied as desired.

- Tigs. 7 and 8 illustrate an arrangement in

which the valves ¥ are automatically main-

tained in the closed position, and the admis-
s10W. valves are consequently maintained in

_tlie Jopen position whenever the receiver

pressure 1ises above a predetermined value.

In this construetion, the shaft T* of Figs, 4

~and 5 has secured to it an arm F*¥ which is

20

connected by the jointed rod T to a piston T’
working m a cylinder I®. The lower end of

the piston chamber is connected to one of
the receiver casings A’ by a conduit 1, and

a spring I* is placed between the upper end

ol the piston and the upper wall of the piston

35

~vent compression from occurring in thecom-
pression cylinder. . A hand lever I® forms a
means i this construction by which the ad-

it
o

40

. The

chamber, the spring being so proportioned
that as the receiver pressure rises above a
predetermined vaiue the piston will be raised
and the shaft I® will be rotated to adjust the

ports T and thereby reduce or entirely pre-

justment may be made manually.
number oy important operating advantages.
[For one thing, the various valves ufre prop-
erly cushioned. ] |
obvious when 1t is considered that the inlet

~and outlet valves are massive and may ex-
cecd one thousand pounds each in weight in -
the ' larger size engines, and these valves are

required to move very rapidly from the open

to the closed positions to prevent wire draw-

img.  The piston and vacuum cylinder con-

‘nection for producing -the ‘outward pull on |
-the mlet valves to move the latter when re-

leased possesses the advantages that the

[or instance if spring connections were em-

ploved.. By employing the pressure of the

wtmosphere to move the mlet valves to the

closed position & definite and powerful mov-

ings foree as obtamed which may be controlled
i an easy and effective manner.

Having now deseribed my inyention, what |

ters Patent is:

onstructions  deseribed. possess a

The importance of this is

parts are subject to little wear and are not |
njured m operation, as would be the case

1. In a blowing engine having a compres-
siony’ chamber and an inlet and an outlet

valve thercfor, means for moving the inlet
valve arranged to paositively open the valve,
1 closed, at the beginning of each suction

stroke in the compression chamber and tend-

g to elose the nlet valve throughout the

following compression stroke, and means in-

(dependent of the valve moving means for re-
Heasably holding the inlet valve in the open

position. . o | o
2. In a blowing engime having a conipres-

ston chamber and an inlet and an outlet.

valve therefor, means for m-:wiﬁg' the inlé_t
valve arranged to positively open the valve,

if closed, at the beginning of each suction

stroke in the compression chaimmber, and tend-

1mg to close.the mmlet valve throughout the -
85
sponsive to the pressure of the fluid com-
pressed and'independent of the valve moving
means Tor releasably holding the inlet valve
in the open position. -

following compression stroke, and means re-

3. In a blowing engine having a compres-

sion chamber, an inlet and outlet valve there-

for, a shaft rotating in definite relation to the
speed of the engine and connections there-

from for moving the inlet valve, arranged to
positively open the inlet valve, if closed, at
“the beginming of each suction stroke in the .
compresston chamber and tending to close

the inlet valve throughout the following com-

positively open the inlet valve, if closed, at

the beginuning of each suction stroke in the
compression chamber and tending to close

desire to secure by Let-

r=3

65

70

&0

90

95

pression stroke, valve controlied means for
-holding the inlet valvein the open position, a
~controliing valve for saxd means, and a con-
nection from said shaft for opening and clos-
ng sald controlling valve. S
4. In a blowing engine having a compres-
sion chamber, an inlet and outlef valve there-
for, a shaft rotating in definite relation to the
speed of the engine and connections there-
from for moving the inlet valve, arranged to

100

1056

110

the nlet valve throughout the following com-

.{)ressinn stroke, valve controlled means for
10lding the inlet valvain the open position, a

controlling valve for suid means, a connec-
tion from said shaft for vpening and closing

115

said controlling valve, and means for adjust-"

time of closing the inlet valve. |
5. In a blowing engine having a compres-

ing the last mentioned means to regulate the

120

sion chamber.and outlet and inlet valves for -

sald.chamber, operating means for the inlet

valve comprising a palr of members, -one
movable with the inlet valve and the other
1ndependently thereof, means for giving said
other member a to and fro movement in defi-

nite relation to the engine movement, a yield-

ing connection between said members tend-

125
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8 piston C° fitted in said

<k

g to close the inlet valve during the com-

pression stroke in the compression chamber,
sald connection comprising a piston carried
by one of said members which enters the
open end of a piston chamber formed in the
other member and open at one end only, and
means releasably holding the inlet valve in
the open position. | -

6. In a blowing engine having a compres-
sion chamber and an inlet and outlet valve
therefor, a member connected to the inlet
valve and formed with a piston chambey C?,
piston chamber,
means for moving said piston C® in definite
relation to the speed of the engine and so
that it engages said member to move the
valve, if closed, into the open position at the
beginning of each suction stroke and is main-
tained during the compression stroke away
from the member whén the latter is in the
closed position a distance equal to or exceed-
ing the opening movement, whereby a vacu-
um 1s then maintained in said chamber so
long as the valve remains open tending to
move the valve into the closed position, and
means for releasably holding the valve in the
open position. |

7. In a blowing engine having a compres-
sion chamber and an inlet and an outlet valve
therefor, a casing C’ having a piston chamber
(%, a piston C? movable in said chamber and
connected to the inlet valve and having a
piston chamber C° formed in it, a piston C®
fitted in said chamber C°, means for IMOVINg
sald piston C*in definite relation to the speed
of the engine and arranged to engage the pis-
ton C* and open the valve, if closed, at the
beginning of the suction stroke, and to main-

tamn a vacuum in said chamber (* tending to |

close the valve during such portion of the
compression stroke as the valve remains
open, and means for releasably holding the
piston C* in the valve open position, said
means comprising a valve controlling the ad-
mission of air to the chamber C+.

8. In a blowing engine having a compres-
sion chamber and an inlet and an outlet valve
therefor, a casing C’ having a piston chamber

- (% a piston C* movable in said chamber and
connected to the inlet valve and
Eis_ton’ chamber C° formed in

having a

1t, a piston C3
tted in said chamber C°, means for moving
said piston C? in definite relation to the speed
of the engine and arranged to engage the pis-
ton C* and open the inlet valve, if closed, at
the beginning of the suction stroke, and to
maintain a vacuum in said chamber (° tend-
ing to close the inlet valve during such por-
tion of the
valve remains open, means for releasably
holding the piston C?in the valve open posi-
tion, comprising a valve controlling the ad-

h

compression stroke as the inlet

e e e g ey, TEW L B e = —— o —

-tON

Justing the valve seat member

———

- maintain a vacuum in said

899,558

mission of'air to the chamber C4, and connec-
tions for opening and closing said controlling
valve in definite relation to the speed of the
engine.!

9. In a blowing engine having a compres-
sion chamber and an inlet and an outlet valve
therefor, a casing C’ having a piston chamber
(4, a piston C* movable in said ehamber and
connected to the inlet valve and having a

Fiston chamber C* formed in it, a piston ¢
fi

tted 1 said chamber C°, means for moving
sgid piston C* in definite relation to the speed
(}-. the engine and arranged to engage the pIs-
on C*and open the inlet valve, if closed, at
the beginning of the suction stroke, and to
maintain & vacuum in said chamber (* tend-

ing to close the inlet valve during such POT-

tion of the compression stroke as the inlet

valve remains open, mechanism controlling
the admission of air at the proper time to the
chamber C! to permit the inlet valve to close,
comprising a hollow rotary valve member I

rovided with & valve port F'* and an angu-
F&rly adjustable valve seat member J4 Pro-
vided with the port I'', means for oscillating
the valve F in definite relation to the move.
ment ot the engine speed, and means for ad-
I* to adjust
the time in which the ports are brought imto
register.

10 Ina blowing engine having a compres-
sion member and an inlet and an outlet valve
therefor, a casing C” having a piston chamber
C*, a piston C? movable in said chamber and
connected to the inlet valve and having a
piston chamber C* formed in it, a piston, C3
fitted in said chamber (%, means for NIOVING
sald piston (? in definite relation to the speed
of the engine and arranged to engage the pis-
ton C* and -open the inlet valve, if closed, at
the beginning of the suction stroke, and to
' chamber C* tend-
ing to close the inlet valve during such POT-
tion of the compression stroke as the inlet
valve remains open, mechanism controlling
the admission of air at the proper time to the
chamber C* to permit the inlet valve to close,
comprising a hollow oscillatory valve mem-
ber I provided with a valve port F'2 and an

angularly adjustable valve seat member [

provided with the port F'*. means for con-
trolling the valve I in definite relation to tle
movement of the engine speed, and means
for adjusting the valve seat member 14 to ad-
just the time in which the ports are brought
Into register in response to- the pressure of
the receiver into whicl the blowing engine

discharges.
GUSTAV B. PETSCIHE,.
Witnesses: |
ArNoLD KAz,
S. STEWART,
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