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To all whom, it My concern:

 Be it known that I, Joun H. Frren, a citi-
zen of the United States residing at the city
of Ludington, county of Mason, State of

Michigan, h.we invented certain new and use-
ful Imp1 ovements in Rotary Engines, of

- whach the following 1s a specification.

This invention relates to nuprovements in
rotary engines.

My improved rotary engme 1s particularly

designed by me as an explosion engine, but
certam teatures thereof may be embodled n

steam engines.
The main objects of this invention are,
first, to provide an improved rotary engine

" which 1 is very eflective in the utihization of

the power units. Second, to provide in a ro-

~ tary engine of the exploswn type an 1m-

- 20

25

proved ch?11 ging and valve-operating mech-

anmism. Third, to promde in a rotary engine
of the explosmn type an 1mproved spar]nng
mechanism.

Further objects, and ob]ects relatmg to de-

tails of construction, will deﬁmtelff appear
ow. * -

from the detailed descrlptlon to fol
I accomplish the objects.of my mventlon
by the devices and means descrlbed n the

following specification. | |

- 30
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The invention 1s clearly deﬁned and pomt—-
ed out in the claims.

A structure embodying the features of my
mventwn is clearly 1lfustra,ted in the accom-

Eanylng draw*m%l formmg a part of this spect-

cation, in whic
Flgme 1is a side elevation of a structme

embodying the features of ry. invention.
Fig. 2 1s a central vertical section taken on a @

line corresponding to line 2—2 of Fig. 3, cer-
tain parts being shown in full lines. F 12. 318
a vertical transverse section taken on a line
corresponding to line 3—3 of Fig. 1.
is an enlarged .vertical section taken on a

line cmrespondmg to line 4—4 of Fig. 3,
showing details of the sparking mechamsm

In the drawing, the sectional views are

“taken looking 1n the direction of the little
~arrows at the ends of the section lines, and
| gers move into the cylinder behind the piston
- héad at the same, or: substantmlly the same,
i rate of movement the-crank pin 17 being at
this time at the inner end of the slot of one

similar numerals of reference refer to similar
parts throughout the several views.
Referring to the drawing, I provide a suit-
able base as 1 on which the cylinder is mount-
ed, the cylinder being made up of sections 2

8 nd 3, divided on a central line, the section 2

_ -bamg preferably formed mtegml with the
55 base and the section 3 being suitably secured
the reto. Thﬁ main ¢ fhnder i adapted tore= | - The:explogive mixture.1s; dehvered

Kig. 4

' ceive the disk-like CFls;tc;n 5, which is provided

with a piston head:6 The outer portion of

the cylinder chamber is preferably cylindrical

m cross section; see Fig. 3. The cylinder

1s preferably prowded w:lth smtable water:
chambers.

The piston 5 1s mounted upon a
shaft 4 which 1s arranged in suitable bearings
arranged centrally of the main cylinder.

" At each side of the main cyhnder I ar-

range a compression-chamber 7. The plun-.

ger cylinders open at one end into tnesg

‘compression chambers and at the other into

the main cylinder, the plunger cylinders be-

ing of the same diameter as the outer por-
tion of the main cylinder and being arranged

tangentially thereto, so that the plungers 11

may pass into the main cylinder, and, when

in their inner position,- close the same or

'form a partition across the same, as clearly

appears in the drawing. The %ungexs 11
are operated through the crank shafts 8
wdecF with arms 9 which are connected to
the plungers 11 by suitable pitmen, as 10.
The cra,nk shafts 8 are.provided with suitable

‘arms 13 on their outer ends, which arms are
the ’]ﬁitn\en 14 to a pair of piv-
ese levers.are pivoted on

connected by
oted levers 15.
the main cylinder at 18, and are
with longitudmal cam slots throug

rovided

16, is.arranged. This crank disk 1s mounted
on the shaft 4 of the engine. . It is obvious

that as the shaft 4 revolves, the crank pin 17
| actuates the levers 15, moving from end to
end of the slots therein. _
| Fpomtely—arranged so that the movement

These levers are

the two plungers is.properly timed. On

which.
‘the crank pin 17, carried by the cr&nk disk

60

65

70

79

ro- .

30

89

90

account of the cam. slots in the levers,—the

‘central portion of each slot being prefera,bly

curved, the curvature of the slots ‘corre-

spondm to that of an arc of the circle de-
scribed by the crank pin 17,—the plungers

are given an irregular movement being held
at the inner end of their stroke a short time
to form a substantlally fixed abutment for
the explosion.

The parts are so armnged that the plun—

of the leversand at the outer end of the slot
of the other.
vides for the qmck retraction of the plung@rs

in advance of the piston head.

This same movement pro-

9o
100
105

110
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~confine the charge.

the
trips 31, adapted to engage the levers 28 as

2

compression chambers 7 from suitable source,

as through the pipes 22, the check valves 23
‘being provided for these pipes. |
turn stroke of the plunger, the explosive |

On the re-

mixture 1s compressed and forced into the
charge or delivery chambers 19, which are
mounted upon the cylinder and connected
thereto by suitable passages as 19’. The
delivery chambers are connected to the com-
pression. chambers by suitable pipes as 20,
the pipes 20 being provided with check
valves as 21. The connections and valves
are indicated In conventional form. The
%assa,ges 19" are controlled by the valves 24.

n the stems of the valves are segments 25
with which the segments 26 on the valve-
actuating levers 28 are arranged to mesh.
These levers 28 are pivotally mounted on
pivots 27. On the crank disk 16 are

the piston revolves, thereby opening the
valves to admit the charge. ‘These parts are
so arranged that the valves are opened i1m-
mediately after the piston head 6 passes the
inlet passages 19’. The plungers 11, passing
into-the cylinder behind the piston, properly
_ The wvalve-actuating
levers are also adapted to serve as part of

~the igniter mechanism, the same being ar-

30

39

ranged. to engage the contact members 35,
and thus complete the circuit, the crank

disks being provided with a suitable contact
member 34 adapted to engage the fixed con-
tact members 33 mounted -on the engine

casing. As the electrodes form no part of

- this invention, they are not here illustrated.
- The wvalve-actuating levers 28 are returned

40

to their imtial position, which also closes the
valves, by means of the springs 30. Suit-
able stops, as 29, are provided therefor.

A pair of exhaust ports 25 is provided.

These exhaust ports are located midway be-
tween the inlet ports 19" and are preferably

- of relatively large diameter, so that the en-

45

0b

gine exhausts freely. As both ports are

always open, there are no compressions to

-retard the piston.

By my improved rota,‘ry' énginé,- I am en-

“abled to attain both speed and power with
o0

an economical use of fuel: The charging
and valve-operating mechanism is very ei-
fective and also by this arrangement, I se-

cure the proper timing of the sparking.
I have illustrated the mechanism for ob-

taining the movement of the plungers 11,
which I find simple and effective, but I am

aware that it may be very greatly varied or

- other movements substituted without de-

60

- proyed rotary engine in detail in the form

65

parting from my nvention. '
I have illustrated and described my im-
preferred by me on account of its structural
stmplicity and economy. 1 am aware, how-
ever, that it 1s capable of considerable

!

Letters Patent 1s:

‘pitmen connecting sald levers to said arms

p07,028

parting from my invention, and I desire to
g'e understood as claiming the same specific-
ally as illustrated as well as broadly. - . -
Having thus described my invention, -
what I claim as new and desire to sécure by 7¢
1. The combination with a main c¢ylinder,
the outer portion of which is ¢ylindrical
in cross section, of & shaft; a disk-like piston
mounted thereon; a cylindrical head for
sald piston; a pair of delivery chambers; a
pair of opposttely-arranged ~delivery pas-
sages therefor; a pair of compression cham-
bers; connecting pipes for said compressioh
chambers to said delivery chambers; check gg
valves therefor; supply pipes for said com- -
pression chambers; check valves for said
supply pipes; a (ipair of -plunger cylinders
opening into sald main cylinder and com-
Eression chambers, sald plunger cylinders gs
eing of the same diameters as the said
cylindrical portion of the main cylinder
and arranged tangentially thereto; a pair of

79

plungers adapted to pass into. said main -

cylinder to close the same when 1n their
inner position; a pair of crank shafts ar-
1'angedp in sald- compression.chambers; crank
arms. thereon; pitmen connecting said crank
arms to said plungers; a pair of crank arms
on the outer ends of sald crank shatt; a 95
crank disk on said piston shaft; a pair of -
oppositely-arranged pivoted levers having
cam slots therein; a crank pin on said crank
disk arranged in said slots m said levers; -
100
on the outer ends of sald crank shafts; valves .
for said delivery passages; segments on the
stems of sald valves; a pair of pivoted valve-
actuating levers having segments arranged
to mesh with said segments on sald valve
stems; springs for returning saild levers to

90

105

“their initial position, whereby said valves

| purpose specified. -

are held normally closed ; trips on said crank
disk adapted to actuate said valve levers; a
contact member carried by said crank disk; 110

s fixed contact member adapted to coact
| therewith; and contact members arranged to

be engaged by said actuating-levers when in
their actuated position, coacting for the
. 115
2. The combination with a main cylinder,
the outer portion of which is cylindrical ir

cross section, of a shaft; a disk-like piston

mounted thereon; a cylindrical head for
said pistons; a pair of delivery chambers; 120

a pair of oppositely-arranged delivery pas-

sages therefo.'; a pair of compression cham-,
bers; connecsing pipes for said compression

chambers to said delivery chambers; check -

valves therefor; supply pipes for said com- 123
pression chambers; check valves for said

supply pipes; a pair of plunger cylinders

opening into said main cylinder and com-

‘pression chambers, said plunger cylinder be~:

variation in- structural details without. de- | ing of the same diameters as the said cy- 130



~arms to sald p
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lindrical portion of the main eylinder and

“arranged . tangentially thereto; a pair of
plungers adapted to pass Into said main
cylinder to close the same when In their

inner. position; a pair of crank shafts ar-

ranged in_sald compression chambers; crank -

arms thereon; %)itmen connecting said crank
ungers; a pair of crank arms
on the outer ends of said crank shaft; a
crank disk on said piston shaft; a pair of
oppositely-arranged pivoted levers having
cam slots therein; a crank pin on said crank
disk arranged in said slots in sald levers;

~ pitmen connecting said levers to said arms

15

on the outer ends of said crank shafts; valves
for said delivery.passages; segments on the

stems of said valves a pair of pivoted valve-

20

25

actuating levers having segments arranged

to mesh with sald segments on said valve
stems; springs for returning said levers to
“their initial position, whereby said valves

are held normally closed; and trips on’said

erank disk adapted to actuate said valve

levers, coacting for the purpose specitied.
3. The combination with a main cylinder,

the outer portion of which is cylindrical in

~-cross section, of a shaft; a disk-like piston

mounted thereon; a cylindrical head for said

- piston;a pair of delivery chambers; a pair of

30

oppositely-arranged delivery passages there-

for; a pair of compression chambers; connect-

ing pipes for said compression chambers to

- sald delivery chambers; check valves there-

- for; supply pipes for said compression cham-
bers; check valves for said supply pipes; a

35

~main cylinder and compression chambers, |

-~ 40

50

2D

o Initia
- normally

/60
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pair of plunger cylinders opening into said

said plunger cylinders being of. the same
diameters as the said eylindrical portion of
the main cylinder and arranged tangentially
thereto; a pair of plungers adapted to pass
into said main cylinder to close the same

when in their inner position; a pair of crank

shafts arranged in said compression cham-
bers; erank arms thereon; pitmen connecting
sald crank arms to said plungers; a pair ol
crank arms on the outer ends of s_aidp crank

shaft; a crank disk on said piston shaft; a
' Ea,ir of opposttely-arranged pivoted levers

aving cam slots therein; a crank pin 6n said

crank disk arranged in said slots in said
levers; pitmen connecting said levers to said
‘arms on the outer ends of said crank shafts;
valves for said delivery passages; a pair of

pivoted valve - actuating levers: therefor;
springs for returning sald levers to their
| osition, whereby said valves are held
closed; trips on said crank disk
adapted to actuate said valve levers; a con-
tact member carried by said crank disk; a

fixed contact member adapted to coact there-
~with; and contact members arranged to be
engaged by said actuating levers when in
their actuated position coacting for the pur-.

pose Speclﬁed e

1

o .

4. The combination with a main cylinder, '

the outer portion of which is cylindrical in

cross section, of a shaft; a disk-like piston
mounted thereon; a cylindrical head for said

piston; a pair of delivery chambers; a pair of

70

oppositely-arranged delivery passages there- -
for; a pair of compression chambers; connect-

ing pipes for said compression chambers.to

sald delivery chambers; check valves there-
for; supply pipes for said compression cham-

75

bers; check valves for said supply pipes; a -

pair of plunger cylinders opening into said
main cylinder and compression chambers,

said plunger cylinders being of the same

diameters as the said cylindrical portion of

the main cylinder and arranged tangentially
thereto; a pair of plungers adapted to pass

into said main cylinder to close the same
when in their inner position; a pair of crank -

shafts arranged in said compression cham-
bers; crank arms thereon; Iiltmen connecting
said crank arms to said plungers; a pair of

shaft; a crank disk on said piston shaft; a
pair of oppositely-arranged pivoted levers
having cam slots therein; a crank pin on said

80.

85

erank arms on the outer ends of said crank

90

crank disk arranged in said slots: in said
levers; pitmen connecting said levers to said

arms on the outer ends of said crank shafts;
valves for said. delivery passages; a pair of
pivoted valve - actuating levers therefor;
springs for returning sald levers to their
initia

adapted to actuate said valve levers, coacting
for the. purpose specified. - -

5. The combination with a main cylinde‘f,
the outer portion of which is cylindrical n

osition, whereby said valves are held-
normally closed ; and trips on said crank disk

95

100

cross section, of a shaft; a disk-like piston

mounted thereon; a cylindrical head for said

piston; a pair of delivery chambers; a pair of
oppositely-arranged delivery passages there-

100

for; a pair of compression chambers; connect-

ing pipes for said compression chambers to
sald delivery chambers; check valves there-

110
for; supply pipes for said compression cham- .

bers; check valves for said supply pipes; a. - -
pair of plunger cylinders opening into said

main -cylinder and compression chambers,

said plunger cylinders being -of the same :
‘diameters as the said eylindrical portion of
the main cylinder and arranged tangentially

thereto; a pair of

Flungers adapted to pass
into sald main cyl

inder to close the same

“when in their inner position; a pair of crank

shafts arranged in said compression cham-
bers; crank arms thereon; pitmen connecting

said crank arms to said plungers; a pair of

crank arms on the outer ends of said crank

| shaft; a crank disk on said piston shaft; a

120

125

ﬁair of oppositely-arranged - pivoted levers- -
aving cam slots therein; a crank pinon said. .

crank disk arranged in ‘said slots In said

-

levers; pitmen connecting

id levers to said:

arms on the outer ends of said crank shafts; 3

L LY
. -
. " n
-
"
- -

-.1.’£' ) i_._ ! i
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and Va,ltfes for said delivery pa,ssages, coact- |
‘ing for the-purpose specified. '

6. The combination with a main cylinder,
having an outer annular portion, of a shaft; a

disk-like piston having a head, mounted on

said shaft; a pair of delivery chambers con-

nected to sald cyhnder by suitable inlet
ports; a pair of compression chambers con-

nected to said delivery chambers; a pair of

plunger cylinders opening into said main cyl-

- mder and compression chambers, said plun-

15

oer cylinders being of the same diameters as
the said outer annular portion of the main
cylinder and arranged tangentially thereto; a
pair of plungers adapted to pass into said

- main cylinder to close the same when in

their inner position; a pair of crank shafts ar-
ranged in said compression chambers;

~ men connecting said crank shafts to said

20

25

30

plungers; a crank disk on said piston shaft; a
Ea,ir of oppositely-arranged pivoted levers
aving cam slots therein; a crank pin on said

“crank disk arranged in sald slots ih said le-

vers; pitmen connecting said Jevers to said
crank shafts; valves for said inlet port; seg-

ments on the stems of said valves; a pair of

pivoted valve-actuating levers having seg-
ments theréon arranged to mesh with said

segments on said valve stems; springs for re- |
turning said levers to their initial position,

- whereby said valves are held normally closed ;

38

40

trips on saild crank disk adapted-to actuate
said valve levers; a contact member carried ;
by said crank disk; a fixed contact mamber
adapted to coact therewith; and contact

members arranged to bs engaged by said

valve-actuating levers when in their actu-

ated position, coacting for the purpose speci-
fied. | | | |
7. The combination with a main cylinder,

having an outer annular portion, of a shaft; a

disk-like piston having a head, mounted on
sald shaft; a pair of delivery chambers con-
nected to said cylinder by suitable inlet

ports;.a palr of compression chambers con~

“nected to said delivery chambers; a pair of

- 50

o
(W |

GO

plunger cylinders-cpening into said main cyl-
mder and compression chambers, said plun-
ger cylinders being of the same diameters as
the said outer annular portion of the main
cylinder and arranged tangentially thereto; a
pair of plungers adapted to pass into said
main cyhnder to close the same when in their
immner position; a pair of crank shafts ar-

> ranged 1n sald compression chambers; pit-
men connecting said crank shafts to said

plungers; a crank disk on said piston shaft; a
pair of oppositely-arranged pivoted levers
having cam slots therein; a crank pin on said
crank disk arranged in said slots 1n said le-

- vers; pitmen connecting said levers to said

05 ments. thereon arranged to mesh with said | springs for returning said levers t

crank shafts; valves for said inlet port; seg-

ments on the stéms of said valves; a pair of
pivoted valve-actuating levers having seg-

pit-

‘norma

607,028

segments on said valve stems; springs for re-
turning said levers to their initial position,
whereby sald valves are held normally closed;

and trips on said crank disk adapted to ac-

tuate said valve levers, all coacting for the

purpose specified.

70

8. The combination with & main cylinder, :
having an outer annular portion, of a shaft; a
disk-like piston having a head, mounted on

sald shaft; a pair of delivery chambers con~

nected to said cylinder by suitable inlet
ports; a palr of compression chambers con-

75

nected to said delivery chainbers; a pair of

plunger cylinders opening into said cylinder

and compression chambers, said plunger cyl-
inders being of the same diameters as the

sald outer annular portion of the main cyl-
mder and a,rra,ngedp tangentially thereto; a
pair of plungers adapted to pass into said
maln cylinder to close the same when in

80

85

their inner position; a pair of crank shafts ar-
ranged in sald compression chambers; pit-

men connecting said crank shafts to said
plungers; a crank disk on said piston shaft; a
pair of oppositely-arianged pivoted levers

90

having cam slots therein; a crank pin on said
crank disk arranged in said slots in said le-

vers; pitmen connecting said levers to said

crank shafts; valves for said inlet port; a

pair of pivoted valve-actuating levers there-
for; sFrings for returning said levers to their
initial ﬁosition whereby sald valves are held

y closed; tiips on said crank disk
adapted to actuate said valve levers; a con-
tact member carried by said crank disk; a
fixed confact member adapted to coact
therewith ; and contact members arranged to
be engaged by said valve-actuating levers

when in their actuated position, coacting-for

the purpose specified. _ |
9. The combination with a main cylinder,
having an annular outer portion, of a shaft; a

disk-like piston having a head, mounted on
sald shaft; a pair of delivery chambers con-

nected to said. cylinder by suitable inlet

nected to said delivery chambers; a pair of,
plunger cylinders opening into said main ¢yl-
inder and comprassion chambers, said plun-

- ger cylinders being of the same diameters as

0o

100

105

110
‘ports; a pair of compression chambers con-

115

the said outer annular portion of the main

cyhnder and arranged tangentislly thereto; a
pair of plungers adapted to pass into said

main cylinder to close the same when in their
mner position; a pair of crank shafts ar-
ranged in sald compression chambers;

120

ald compres, pit-
men connecting sald crank shafts to said
plungers; a crank disk.on said piston shaft;

8 pair-of oppositely-arranged pivoted levers

having cam slots therein; a crank pin on said

crank disk arranged in said slots in said le-
vers; pitmen connecting said levers to said

125

crank shafts; valves for said inlet port; a pair -

of pivoted valve actuating levers therefor;

o their

130
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~having
disk-like piston having

10

~cylinder and compression chambers, said |

15

25

30

- - piston; a pair of delivery chambers ;

39

40

45

-sa1d shaft adapted

~ having an
85

60

- bers; check valves for

levers having cam

thereto; a pair of plungers
Into said main cylinder to close the same

for; a pair | _
- 1ng pipes for said compression chambers to

907,023 .

initial osttion, whereby said valves are held

normally closed: and trips on said crank disk-
‘adapted to
ing for the purpose specified. -

10." The combination with g main cylinder,
an-outer annular portion, of a shaft; a
a head, mounted on
shaft; a pair of delivery chambers con-

said

nected to said cylinder by suitable inlet

pair of compression chambers con.
nected to
plunger cylinders opening into said main
plunger cylinders being of the same diame-
ters as th> said outer annular. portion of the
main  cylinder and arranged tangentially
thereto; a pair of olungers adapted to pass
into said main cyﬁ

when in their inner
shafts arranged ‘in
bers:

position; a pair of crank
n said compression cham-
pitmen connecting said crank shafts to

sald plungers; a crank disk on said piston

shaft; a pair of oppositely-arranged pivoted
slots therein; a crank pin
on sald crank disk arranged in said slots in
said levers: pitmen connecting said levers to
sald crank shafts
port, coacting for the purpose specified.

11. The combination with a main cylinder,
having an outer annular portion adapted to
receive the piston head, of a shaft; a disk-
like piston mounted thereon ; & head for said
a pair of
oppositely-arranged delivery passages there-
for; a pair of compression chambers; conneci-
Ing pipes for said compression chambers to
sald delivery chambers; check valves there-
for; supply pipes for said compression cham-
bers; check valves for said supply plpes:; a
pair of plunger cylinders opening into said

main cylinder and compression chambers,

said plunger cylinders being of the same di-
ameters as the said outer annular portion of
the main cylinder and arranged tangentially
adapted to pass

when in their inner position ; driving connec-
tions for said shaft to said plungers; valves
for said delivery passages; a pair of actuating
levers for said valves: and trips carried by
_ to actuate said valve le-
vers, coacting for the purpose specified.
12. Tiie eombination with & main cylinder,
outer anuatar portion adapted to
recelve the piston head, of a shaft; a disk-
like piston mounted thereon ; & head for said

piston; a pair of delivery chambers ; & pair of

oppositely-arranged delivery passages there-
of compression chambers ;- connect-
said delivery chambers: ¢heck valves there-
for; supply pipes for said compression cham-
sald supply pipes: a

.. pair of plunger cylinders opening into said 1t1 b _ 1 S
main’ cylinder and{'ﬁnl_gzessmn chambers, | compression chamber; a pitman connecting

85

actuate said valve le vers, coact-

said delivery chambers ;& pair of

nder to close the same

; and valves for said inlet

!

i
I
;
i
1.
.
I.
I
|
_'

e R ——

- thereto; a pair of

like piston mounted thereon:

- cylinder by a suitable
sage; a compression chamber: g connecting

chamber; a plunger cylinder

‘maln cylinder to close 11 10S
‘Inner position; a crank shaft arranged in said

sald plunger cylinders being of the same di-
ameters as the said outer annular portion of
the main cylinder and arranged tangentially

into said main cylinder to close the same
when in their inner position; and driving con-
nections for said shaft to said
acting for the purpose specified.

13. The combination with a main cylinder
having an outer annular portion adapted to
receive the piston head, of a shaft; a disk-
a head for said
chaniber connected to said
port or delivery pas-

piston; a delivery

pipe for said compression chamber to said
delivery chamber; a check valve therefor; a
supply pipe for said compression chamber; a
check valve for said supply pipe; a plunger
cylinder opening into said mgin cylinder and

compression chamber, said plunger cylinder

being of the said diameter as the said outer
portion of the main cylinder and arranged
tangentially thereto; a
pass into said main cylinder to close the
same when in its inner position ; driving con-
nections for said shaft to said plunger; a
valve for said delivery passage; an actuatin
lever for said valve;and a trip carried by sai
shaft adapted to actuate sald valve lever,
14. The combination with a main cylinder,
having an outer annular portion adapted to
receive the piston head, of a shaft; a disk-
like piston mounted thereon : a head for said
piston; a delivery chamber connected to said
cylinder by a suitable port or delivery pas-
sage; a compression chamber; a connecting
pipe for said compression chamber to said
delivery chamber; a check valve therefor ' a
supply pipe for said compression chamber ; 2
check valve for said supply pipe; a plunger
cylinder opening into said main cylinder and
compression chamber, said plunger cylinder

being of the same diameter as the said outer

portion of the main cylinder and arranged
tangentially thereto; a plunger adapted to
pass 1nto said cylinder to close the same

‘when in its inner position; and driving con-

nections for said shaft to said plunger.

15. The combination with a main cylinder,
having an outer annular portion adapted to
a shaft; a disk-

receive the piston head, of s
like piston having a head, mounted on said
shaft; a delivery chamber connected to said
cylinder by a suitable inlet port; a conpres-
sion chamber connected to said delivery
opening into
sald main cylinder and compression cham-
ber, said plunger cylinder being of the same

~diameter as the said cylindrical portion of

the main cylinder and arranged tan_gential]y
thereto; a plunger adapted to pass 1nto said
the same when in its

lungers adapted to pass

plimger's, co-

]I'Jlunger adapted to
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sald crank shaft to said plunger; a crank disk

~ on sald piston shaft; a pivoted lever having

a cam slot therein; a crank pin on said cran

disk arranged in said slot in said lever; a pit-
man connecting said levers to. said crank
shaft; a valve for said inlet port; an actuat-

- ing lever therefor;a spring for returning said
lever to 1its initial position, whereby said
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~diameter as the cylindriecal

valve is held normally closed; a trip onsaid
crank disk adapted to actuate said valve
lever; a contatt member carried by said

crank disk; a fixed contact member adapted
to coact therewith; and a contact member

arranged to be engaged by said valve actuat-
ing tever when in its actuated position.

16. The combination with a main cylinder,
having an outer annular portion adapted to
receive the piston head, of a shaft; a disk-

like piston having a head, mounted on said

shaft; a delivery chamber connected to said
cylinder by a suitable mlet port; a compres-
sion chamber connected to said delivery
chamber; a }i]ﬁtllnger cylinder opening "into
said main eylinder and compression cham-
ber, said plunger eylinder being of the same
ortion of the
main cylinder and arranged tangentially
thereto; a plunger adapted to pass into said
main cylinder to close the same when in its
inner position; a crank shaft arranged in said
compression chamber; a pitman connectin

sald crank shaft to said plunger; a crank disk

on sald piston shaft; a pivoted lever havin

a cam slot therein; a crank pin on said crank
disk arranged in said slot in said lever; a pit- -

- man connecting said levers to said crank
- shaft; a valve for said inlet port; an actuatin

45

o0

lever therefor; a spring for returning sai

lever to its initial position, whereby said
40 !

valve is held normally closed; and a trip on
said disk adapted to actuate said valve lever.

17. The combination with a main cylin- |
der, having an outer annular portion adapted -

to receive the piston head, of a shaft; a disk-
like piston having a head, mounted on said
shaft; a delivery chamber connected to said
cylinder by a suitable inlet port; a com-
pression chamber connected to said delivery
chamber; a plunger cylinder opening into

sald nmram cylinder and compression cham-

ber, said‘plun%er cylinder being of the same
1e saild cylindrical portion of-
the main cylinder and arranged tangentially

diameter as t

- thereto; a plunger adapted to pass into said

b5

main cylinder to close the same when in its

‘inner position; a crank shaft arranged in

sald compression chamber; a pitman con-

60
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necting said crank shaft to said plunger; a
crank disk on said piston shaft; a pivoted
lever having a cam slot therein; a crank pin
on sald crank disk arranged in said slot in

sald lever; and a pitman connecting said

levers to said crank shaft. _
18. The combination with a main cylin-

der, having an outer annular portion adapted |-

907,028

to receive the piston head, of a shaft; a disk- -

like piston having a head, mounted on said
shaft; a plunger cylinder opening into said

main cylinder, said plunger cylinder being of

the same diameter as the said cylindrical
portion of the main cylinder and arranged
tangentially thereto; a plunger adapted to
pass Into said main cyﬁnder to close the
same when 1n its inner position; a crank

shaft; a pitman connecting said crank shaft

4

to said plunger; a crank disk on said piston
shaft; a pivoted lever having a cam slot
therein; a crank pin on said crank disk ar-

75

ranged in sald slot in said levers; a pitman

| connecting said levers to said crank shaft; a

valve for said inlet port; an actuating lever
therefor; a spring for returning said lever to
1ts in1tial position, whereby said valve is held

normally closed; a trip on said crank disk

adapted to actuate said valve lever; a con-

‘tact member carried by said crank disk; a

fixed .contact member adapted to coact
therewith; and a contact member arranged

to be engaged by said valve-actuating lever

when 1n its actuated position.
19. The combination with a main cylin-
der, having an outer annular portion adapted

to receive the p_iston head, of a shaft: a disk-

like piston having a head, mounted on said
shaft; a plunger éylinder opening into said

main cylinder, said plunger cylinder being of
| the same diameter as thée said cylindrical

portion of the main cylinder and arranged

[ ]

inder to close the

tangentially thereto; a *Flunger adapted to

pass Into sald main cy

‘same. when In 1ts inner position; a crank

shaft; a pitman connecting said crank shaft

&0
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to said plunger; a crank disk on said piston

shaft; a pivoted lever having a cam slot
therein; a crank pin on said crank disk ar-
ranged 1n sald slot in said lever; a ]flitma,n

105

connecting said levers to said crank shaft; a

valve for said inlet port; an actuating lever

therefor; a spring for returning said lever to

its initial position, whereby said valve is held
normally closed; and. a trip on. said crank
disk adapted to actuate said valve lever.

20. The combination with a main cylinder,

having an outer annular portion adapted to

 recelve the piston head, of a shaft; a disk-

like piston having a head, mounted on said
shaft; a plunger cylhnder opening into said

main. cylinder, said plunger cylinder being

of ‘the sameé diameter as the said cylindrical

portion of the main cylinder and arranged
glunger adapted to -

tangentially thersto; a
pass into said main cylinder to close the same
when in 1ts inner position; a crank shaft; a
pitman connecting said crank shaft to said
plunger; a crank disk on said piston shaft; a
pivoted lever having a cam slot therein; a

crank pin on said crank disk arranged in said
slot 1n said lever; and a pitman connecting
sald levers to said crank shaft. |

- 21. Thecombination with a main cylinder,

115

120

125

138



Cre

607,023

‘of a shaft; a piston mounted on said shaft; a
pair of delivery chambers connected to said
cylinder by suitable oppositely-arranged in-

let ports; a pair of compression chambers
connected to said delivery chambers; a pair

- of plunger cylinders opening into said main

10

19

cyhinder and compression chambers; a pair
of plungers adapted to pass into said main
cylinder to close or form partitions across the
same when in their inner position; a pair of

crank shafts arranged in said compression
chambers; pitmen connecting said crank

shafts to said plungers; a crank disk on said

piston shaft; a pair of oppositely-arranged |

pivoted levers having cam slots. therein; a
crank pin on said erank disk arranged in said

- slots in said levers; pitmen connecting said

y
29
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- valves are held normally closed; and trips
on sald erank disk adapted to actuate said
coacting for the purpose

00

6

levers to said crank shafts; valves for said

delivery ports; a pair of valve-actusating le-

vers therefor; springs for returning said le-

vers to their initial position, .whereby said
valves are held normally closed; trips on

sald ‘crank disk adapted to actuate said .

valve. levers; a contact member carried by
said crank disk; a hxed contact member

adapted to coact therewith; and contact

members arranged to be engaged by said ac-

tuating levers when in their actuated posi-

tion, coacting for the purpose specified.

22. The combination with'a main cylinder,
of a shaft; a piston mounted on said shaft; a
pair of delivery chambers connected to said

‘cylinder by suitable oppositely-arranged in-

let- ports; a pair of compression chambers
connected to said delivery chambers; a pair
of plunger cylinders opening into said main

cylinder and compression chambers; - a pair

of plungers adapted to pass into said main

cylinder to close or form partitions across the

same when-in their inner position; a pair of
crank shafts arranged 1n said compression
chambers; pitmen connecting said crank
shafts to said plungers; a crank disk on said

- piston shaft; a pair -of oppositely-arranged
45

pivoted levers having cain slots therein; a

crank pin on sald crank disk arranged in said
slots 1n sald levers; pitmen connecting said

levers to said crank shafts; valves for said

“dehivery ports; a pair of valve-actuating le-
vers therefor; springs for returning said le-

vers to. their imitial pesition, whereby said

valve levers,
specified.

23. The combination with a main cylin--

der, of a shaft; a piston mounted on said

shaft; a pair of delivery chambers connected
to said cylinder by suitable oppositely-

arranged Inlet ports; a pair of compression
chambers connected to said delivery cham-
bers; a pair of plunger cylinders opening into
sald maln cyhnder and compression cham-
bers; a pair of plungers adapted to pass into

v 4

| said main cylinder %o close or form partitions

across the same when in their inner position;

65

a pair of crank shafts arranged in said com-
pression chambers; pitmen connecting said
crank shafts to said plungers; a crank disk on -

said piston shaft; a pair of oppositely-ar-

ranged pivoted levers having cam slots there-

in;a crank disk on said piston shaft; a pair of
oppositely-arranged pivoted levers having

70

cam slots therein; a crank pin on said erank

disk arranged in said slots in said levers; pit-
men connecting sald levers to said crank
shafts; coacting for the purpose specified.
24. The combination with a main cylin-
der, of a shaft; a piston mounted on said

shaft; g pair of plunger cylinders opening

into said main cylinder; a pair of plungers
adapted to pass infto sald main cylinder to
close or form partitions across the same when

78

80

in their inner position; a pair of crank shafts;

pitmen connecting said crank shafts to said

plungers; a crank disk on said piston shaft; a
Eair of oppositely-arranged pivoted levers
1aving cam slots therein; a crank pin on said

crank disk arranged in said slots in said le-

vers; pitmen conunecting said levers to said
crank shafts; valves for said delivery ports;
a pair of valve-actuating levers therefor:
springs for returning said levers to their ini-
tial position, whereby said valves. are held

normally closed; trips on said crank disk

adapted to actuate said valve levers; a con-
tact member carried by said crank disk; a

fixed contact member adapted to coact

therewith; and contact members arranged to
be engaged by said actuating levers when in
their actuated position, coacting for the pur-
pose specified. o |

25. The combination with a main cylin-
der, of a shaft; a piston mounted on said

~shatt; apair of plunger cylinders opening into

85
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said main cylinder; a pair of plungers adapted

to pass 1nto said main cylinder to close or
form partitions across the same when in their

Inner position; a pair of crank shafts; pitmen
connecting said crank shafts to said plun-
gers; a crank disk on said piston shaft; a pair
of oppositely-arranged pivoted levers having
cam slots therein; a crank pin on said crank
disk arranged in said slots in said levers; pit-
men connecting said levers to said crank
shafts; valves for said delivery ports; a pair
of valve-actuating levers therefor; springs
for returning said% ‘

tion, whereby said valves are held normally

closed ; and trips on said crank disk adapted

to actuate said valve levers, coacting for the
purpose specified. '

26. The combination with a main cylin-

der, of a shaft; a piston mounted on said
shatt; a pair of plunger cylinders opening

mto said main cylinder; a pair of plungers

adapted to pass into said main cylinder to
close or form partitions across the same

evers to their initial posi-
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“when in their inner position; a pair of crank

shafts; pitmen connecting said crank shafts

- to said plungers; a crank disk on said piston

k) Lo - . ’ - - - '
on said crank disk arranged in said slots in.
said levers; and pitmen connecting said le-

- purpose specified.

io0  27. The combination with a main cylinder,

19

25

shaft; a pair of oppositely-arranged pivoted

5 levers having cam slots therein; a crank pin

vers to said crank shafts, coacting for the

the outer portion -of which is cylindrical in
eross section, of a shaft; a disk-like piston

moygsted thereon; a cylindrical head for said

piston; a plunger cylinder opening into said

main cylinder, said plunger cylinder being of

the same diameter as the said cylindrical por-

tion of the main cylinder and -arranged tan-
geniially thereto; a plunger adapted to pass
intc ‘said wmain cylinder to -close. the same

when in its inner -}ﬁosition'; and driving con-
nections for sald shaft to said plunger. =

- 28. The combination with a main cylinder,

of a'shaft; a piston mounted on said shaft; a
plunger cylinder opening into said main cyl-

inder, said plunger cylinder being arranged
. tangentially to said main cylinder; a plunger

adapted to pass into said main cylinder to

close or form & partition across the same

when in its inner E)osi.tion; ‘and driving con-
nections for said shaft to said plunger.

)

29. The-combination with a main cylinder, -
the outer portion of which is ¢ylindrical in

cross section; a plunger cylinder opening
inte said main cylinder, said plunger cylinder

“being arrangad tangentially to said main cyl- .o

inder; and a cylindrical dplunger adapted to
pass into said main cylinder to close the same

‘or form a partition across the same when m
‘1ts Inner position. | |

- 30. The combination with a main cylindef5

of a plunger cylinder opening into said main

cylinder; a .compression chamber connected
to said main cylinder and to the outer end of
said plunger cylinder; and a plunger adapted

to pass into said main cylinder to close or
form partitions across the same when m 1ts
‘inner position and to act on said compression

chamber on 1ts out-stroke. R
In witness whereof, I have hereunto set

my hand and seal in the presence of two wit-
nesses.. = - o g

~ JOHN H. FITCH. '[r.s.]
 Witnesses:~

'W. L. HAMMOND,
B. M RoemRrIiG.
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