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- .engine, showmg
45

50

55

‘engmes or pumps; and

.. and of that ty
-and piston ‘are both movable and the move- | ¢
ments of the cylinder is relied upon to open |
and close’ ports leading into the- oylmder
The. object "of the present invention. is to |

. improve the mechanical construction of such
20
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Speolﬁcatlon of Letters Petent

'I.'

o Petented J'une 23 1903

SR Apphcatmn ﬁled September 21, 1907

To all whom tt mey concern: -
Be 1t kIlOWIl th&t I GGusTAv B: PE’I'S CHE

eub] ect of the Emperor of Germany, resxdmg.
* In'the eity and county of Ph]la,o:_olph'!e in the |
State of Pennsylvania, have mvented: a cer-|

tem new and useful Improvement in Blow= |

ing Engines or Pumps, of which the follow-|
- Ing is a true and exact description, reference
+- - being had to the eccompeuymg drewmg,i‘f

Whloh forms a part thereof. -
~The présent: invention reletes to blowing

ing engines or pumps o
ype in which the cylinder proper

engmes or pumps, ‘and in particular to pro-

vide an efficient and effectively disposed out-
let valve mechanism controlling the escape
_of the ﬂu1d pumped or compressed by the
‘-_-_-eugme
The various feetures of novelty which
~ characterize my invention are ‘pointed out
F&I‘tl@lll&l’lty in the claims 'annexed to’
_ art ‘of this specification.
Fora better understendmg of my mvention,
be had to the ac
| companying drawings a,ud déscriptive mat-|
described
~one of the forms'm Whloh my lIlVEIlthIl ma,y:*
-be embodied.’ - RIS
- Of the drewmgs, Flgure lisa plan view of
. the blowing engine and a portion of the driv-
'. mg éngine directly connected to it.
2 somewhat’ diagrammatic’ elevation 1illus- |
. trating the connections for.. operetm
‘movable cylinder.

orming
hoWever reference may

ter in which I Bave i illustrated an

2 is

Tig.

- Fig.

each. end w1th a eet of ports B’

lpertloulerly to blow- |
relatively large size |

| stationary ends A and A’.

-the |
3'is a view’similar to. |
© Fig. 2 illustrating'the connection for operat- |
-ing-the otutlet valve. ‘Fig. 4 is°a somewhat |
dlegremmetlo end elevetlon of‘the blowing' |
the relation’ between com-.|
pressor piston Tods and the ‘engine shaft, and |
. Fig. 5 is"a sectional €levation of the blowmg— |
- en%me on the ling 5—5 of Fig. 1. |

' the drawings, referring at ﬁrst particu- |

- Jarly-to Fig."5, A" end A" represent the sta-j;
tionary oylmder ends which are supported by |
- the base A% and are connected by & hollow |
‘central’ member B, ‘which may be formed |
~ .with'an annular ohember B?to limit'the heat -
" transfer: ‘through it; and’is prov‘:lded adjacent |

The mte—l-'

‘| 'Where necessary-. or

Serlal N o 393 921

S0 rior of the ho]low member B is open to the;_
“chambers A7 formed in the end members A,:
The ports B’ arq controlled by the out::
let valve which comprises.two hollow cylin-:
80
by arms C’ to the va,lve stem C?, which passes: -

A7

“drical members C, each of which is oomlected

A L z 40y W
' " [ .
* - J_; E:|-|‘r

- 0 .
T . ™ -
S LI

b ‘1 ) l;:

through a stuffing box C? formed in the front .
oylmder end A. The central- member B-is

surrounded by the annular. ‘compressing pis-
65.
¢ |.D through the front cylinder end A; suitable -

ton D. . Plston rods D’ run from the piston

stuffing boxes D? being provided to: ‘prevent

leakage along the piston rods.

The outer

-wall of the cylinder.is formed by the movable -

cylindrical member E-surrounding the piston

0

D and having its ends fitted to slide on the:'

In the form:

shown, the a,dmlsmou ports E are formed in-: - g
the ends of the member E, and these- ports;'i-=:-, o

are So a,rra,nﬂ'ed that as the member -Eis

‘member are a,lternately opened:-and closed.:

moved back a,nd forth In a manner. herem-.a:;-*' |
| after described, the ports at each end of the

- While I have shown the ports E’ as forme d .

n the member E, it is to be understood: of

80

course that they mey be. formed in the. cy lin=
der ends-A, A’, in which case they would be .

eltemetely opened and closed by the move- .
In the form shown,.

- 85..
) oa,smg Fwhich surrounds the flanges. A"” o

]ldﬁf‘:jf.

ment of the cylinder.
also, the eylmder is shown as surrounded by

formed at the outer ends of the ¢y

heed so that a space is formed between the .

| casing F and the cylinder E. The air-or. ..

other fluid to be. oompressed is admitted into.. 90

‘this annular space through the pipe F7.

The

‘outlet pipe G from the compressor- is. eon-{_{f,;f i

‘nected‘to the rear cylinder head A, and:is:i ...

. 1:}‘ :".'l:..' .

open to the redeiving -space: formed. by ther

chambers A* in the end members A. end Al *
and the: mterlor of the hollow oentral mem-;:i’f‘

-l
A
O -
Lo

ber B.

95

‘EL.;H }

The member E 1S reclprooa.ted by meeng of-;-;-q--

I T

g -

truumons E: which project from the cyln-." .

der at oppoelte sides and | pass through slot—
ted openings F formed in the -casi
“desirable, - lea

- .":; - .. '
=100
".:'“:_. o

- '.III"' !

ii LR

through the slots F* may 'be. prevented byﬁ';.__g_,_,;
pletes FS (Fig. 1) carried by the trunnions: /' -

The piston. rods D’ are pref(-*',-ra,blj;r oonneot-fi-;}lﬁﬁf"!

ed -at their outer ends: to a crosshea,d H
‘which is connected to the driving en%1 in:
e oross-'?”

the dpertlculer engine illustrated
hea,

H is.intended to be oomleeted to thei"-'.l-'-.""‘f"'. "

| pletou ;rod I of 'a. gas: engine havmg ta,ndem? 110
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~ cylinders I’ (a portion of one of which only is

- be guided in the usual

‘shown) with their axes in line with the axis of

the blowing engine. The crosshead H may

( manner on the bed H’.
In a pillow block H?, rising from the bed H’ ,

. and an outboard bearing H2, is mounted a |
- shaft J car

ing the balance wheel J’ and the

. eccentrics J* and J°. The inner end of the

... shaft'J carries the crank disk J* having a |

| 10 .
- the connecting rod Je,

wrist pin J° connected to the crosshead H by
connect By preference, the
shaft J is: arranged in. thé same horizontal

plane as the common outer line of the blow-

~ Ing engine. and driving engine, and for this

15 T ‘
~ as shewn in F
" clined " to the lﬁ

reason the connecting rods D’ are arranged,
. 4, 1n a plane which is in-
OI'IZOIl-t&l.- | -The connectmg-

- rod.orarm K, mounted on the eccentric J BT

20

K rising -
- arms K% and K*, having

connected to the trunnions

rock shaft K’ mounted in the pillow
from the base A? an
& wrist pin connected

to the arm K, and arm K* having wrist pins

- connected by links K® to the trunnion E:

26 1
- nected to the arm L of a rock shaft L/

naled in pillow blocks 1.2

- The outer end of the valve stem € is con-

our-
. L? extending fron]1 the
base A’. - The shaft I’ has an arm I? con-
nected by a link L to the end of an arm L5,
which is mounted on the eccentric J2. 'i'he

“o. srm L2 is pivotally connected to a link L,

and the other end of the
& block L7 mounted in the curved guideway

35 -
- by means of
- rod- L', and connegting rod L°, °The

40 to__va,x% the time of

link L is pivoted to
L8, The block 17 may be moved in the gvide
way L8 to v_a.—ri_ er

the rotatable nut 119, threaded
ur-

K? through the |
locks
through the |

the movement of the arm 15 |

-massive compressing piston be connected to .
! _ __ In the
-present invention this is taken advantage of

!

. 881,290 -

two or more separated piston rods;

- to provide the outlet valve mechanism in line

| having ports formed in it which serve to pass

with the axis of the compressing piston.

Having now described my invention, what

70 .

I claim as new and desire to secure by Let-

ters Patent 1s:
1. In a blowing

bination of a ecylinder having its end mem-

bers connected by a hollow central member;
sald central member having cylinder ports

‘through 1t, an annular reciprocating piston in
the cylinder and surrounding Sa.l(F hollow
member, and the valve mechanism for con-
trolling said ports located in said hollow

-

‘member.

- 2. In a blowing engine or compressor the

engine or pump the com-

75 .

80

combination with the cylinder having the

chambered end members connected by a.

hollow central member, said central member

{ the fluid pumped or compressed from the

-f

pose of ‘this adjustment of the motion of the -
.. arms L5, ‘and consequently of the valve C, is

] .Oﬁ)ehing and closing the
relative to the reciprocating move-

ments of the _COmpl"e. piston D.
ments of the compressing

... efficient operation thet the out

45

.the instant at which

WINg engnes it is highlly essential for
e

the compressing cylinder should be opened at

the "pressure in ‘the

. compressing -cylinder approximates. that_of

~ the receiver. -The point in the compressing -
. stroke at which tha&ressurein the compress-
ng cylinder‘equals

‘50

at of the receiver varies

- 7 with different conditions of operation. By

by the nut L and screw L,

05

L

.
L]
LR N

pomts in the stroke of
~.ton.. The operation of

may - be ‘effected either
matically. - - - .

operating the simple adjusting means formed

caused to. open the Forts ‘B" at different

manually or auto-

'The cons fuéﬁoﬁ'iﬂﬁsﬁ'ﬂ.téd andfde‘sci.'ihe‘d

. "#0 possesses numerous advantageous features.

-
-

IJ

LI

. Amon%ﬁthesé may be thentioned the ease
wiy

with which the parts may be constructed and

assembled, and the compaetness and simplic-
ity of the ‘engine as a whole. - In éngin
o5 this type it 1s desirable. that<the. somewhat.

es of .

S

t valve from:

the valve C.is .

the compressing pis- |
this adjusting device

|

cylinder into the receiving space formed by.
the chambers in said end members and the’

intertor of said hollow central member, of the
annular reciprocating piston in said cylinder
and surrounding said central member, and

the-outlet valve mechanism controlling said

ports located in said -hollow member. ~
3. Ina blowin% engine or pump, a working
cylinder formed

the central member and extending between

y stationary-end members,
8 central member connecting the end mem-
‘bers; and a movable member surrounding

100

90

95

the end members and serving as a ‘valve

member to open and close- communication
‘with the interior of the cylinder as said mem-

ber is moved, a reciprocating piston in said
cylinder and surrounding said central mem-
ber, said central member being provided

106

with ports communicating with -the interior -

‘means for moving said movable member and
said valves in de%nite

ment of the piston. =~ -~
.~ 4. In'a blowing engine or pump,
cyhinder formed Ey Statiﬂnary-.enti

a working

relation to the move-

, members, .
-a central member connecting the end mem-
bers, ‘and a movable member surrounding
-the ‘central member and extending between -

~of the cylinder, a valve controlling said ports
and located within said central member, and .
116

116

the ‘end ‘membrers and serving: as a valve

pumped. or compressed into the interior of

reciprocating annular piston in said cylinder

and surrounding’said central ‘member, said
cenitral member being provided with outlet -
ports leading from the interior of the cylinder,

‘member to intermittently admit- the fluid |
_ > the 120
the -cylinder as said member is moved, a -

125

a valve controlling said ports and located
“within said central member, a rotating shaft,
crank and piston rod connections between

1t and said annular piston, and connections

from said shaft for moving said'.movable

130
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 to the movement of the piston.. - -

O

L
. a

5. Ina blowing engine or pump, a working
cylinder formed by stationary end members,
a central member connecting the end mem-
bers, and a movable member surroundng

" the central member and extending between

10.

. and surrounding said central member, said
central member being provided with ports
the interior of the eylin-
der, a 'valve controlling said ports and lo-
cated within said cenfral member, piston

15.

the end members and serving as avalve mem-

ber to open and close communication with

the interior of the cylinder as said mémber
is moved, an annular piston in'said eylinder

communicating with

rods ¢dnnected to said piston, a crosshead to

20

which the outer ends of the piston rods are
connected, a shaft, a crank carried by the
shaft, a connecting rod extending between

the crank and crosshead and connected to

the latter between the piston rods,"and con-.

" nections between the shaft and said movable

25

| pist'en. |

30

member and said. valve for moving them 1n
definite relation to the movement of the

-
.

6. In a blowing engine or pump, a work-

ing cylinder formed by stationary end mem-

bers, a central member connecting the end
members, and a movable member surround-
ing. the central member and extending be-

tween the end members. and serving as 2

35

~ valve member to open and close communi-
~ cation with the interior.of the cylinder as |}
‘said member is moved, a reciprocating an-

nular Pistbn in said cylinder and surround-

ing said central member, said central mem-

~ ber being provided with ports communicat-

40

“ing with the interior of the cylinder, a valve

controlling said ports' and located within

“said central member, and means for moving

said movable member and said-valve 1n

~ definits relation to.the movement of the pis-
ton, and means for varying the relative

45

movements of said valve and said piston.
7. In.a blowing engine or pump, a working

cylinder formed by statior..ry end members,
‘a central member connecting-the end mem-
- bers, and a movable member surrounding

50

the central member and extending between

‘the end members and serving as a valve
member to open and close communication

with the interior, of the cylinder as said mem-

ber is moved, an annular piston in said cvyl-

55

inder and surrounding said central member,

- "

“said central’ member being provided with

~ports communicating with the mterior of the
cvlinder, a valve controlling said ports and

]

i

I'ﬁ 1 -
il

= 5

[
-
=

located within said central member; piston
rods connected to said Ppiston, a crosshead

to which the outer ends of the piston rods '
are connected, » shaft, a crank carried ty the

.~ .chaft, & conneciing rod-extending between |
the crank. ang erosshead and. connected to |

member and said valve in definite relation |

\

| connected, a shaft, a crank carried by

including an eccentric on said

| eccentric. T
9. In ablowing engine or pump, the com-

ihe latter b etw‘één the piston rods, and con-: 65

nections between the shaft and said movable
“member and said valve for moving them in

definite relation to the movement of the pis--

Y

ton, the connections for operating said valve

n .
o,

including an eccentric.on said shaft-and a 76

rock shaft having two arms one of which is
he valve and the other of

c#nnected to

which is connected to said eccentric.”

- - .

L]

8. In a blowmng engine or pump, a working‘

¥

cylinder formed by stationary end niembers;
“a central member connecting the end mem--

bers, and a movable member surrounding

r -
3
|

. '
+*

75

the .central member and extending between '
the end members and serving as a valve mem- . .

ber to open and close communication with

80

the interior of the eylinder as said member

is-moved, ‘an annular piston in.said cylinder
and surrounding said central member, said
provided - with ports.

central member being
communicating with the interior of the cyl-
inder, a valve controlling said- ports and
located within said central member, piston

| rods connected to said piston, a crosshead to -
are -

which the outer ends of the piston rods

shaft, a connecting rod extending between
the crank and crosshead and connected to

the latter between the piston rods, and-con-

85

90

nections between the shaft and said movable

member and.said valve for moving them m.
definite relation to-the movement of the pis-

ton, the connections for operating said valve

shaft and a

95

rock shaft having two armis one of which is

connected to the valve and the other .of.

which is* connected to said eccentric, -and

means for adjusting the connection between

100

the eccentric and the rock shaft to vary the

movement imparted to the latter by said

105

binatior of the stationary end members A, .
A’, the hollow central member B having.the

‘two sets of outlet ports B’, the annular pis--
ton D, the movable outer member ¥ having

110

the inlet ports E/, the hollow piston valve -

C C for the ports B’ B’, the piston.rods D,

the crosshead H eonnecting the outer ends

of the piston rods, the driving piston rod 1

connected to said crosshead H, the shaft J

ton D, the crank and rod connection between

115

extending transversely to the axis of the pis-

| the shaft J and the center of the crosshead

H, the eccentrics J*.and J° and connections

between the said eccentrics and the member

E and valve C C for moving said member and
valve in definite relation to the movement of

the_lpilstoﬁhD. | [ | |
I ‘GUSTAV B.'PETSCHE.
- Witnesses: o '

D. STEWART.
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