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To all whom it may CONCerm:

Be it known that I, GUSTAVE A. KROHN a
citizenof the United States, residing at Coarse-

gold, county of Madera, State of California,

have invented an Improveinent in. Pumping-
Engines; and I hereby declare the following

‘tobeaiull, elear and exacb deseuptlon of the
U same.

10

20

My 1nvent10n relates to(lmpwvements in

reciprocating engines, and particularly in

that class having internally-actuated valves
and which :are employed for pumping and

- like purposes mthout uranks or 1evoluble
shafts. q

It consists in a novel construcblon of .con-

.nected valves located at opposite ends of the i

cylinder and of independent separately-actu-
ated plungers by which the connected valves
are alternately moved.

It also consistsin counectlons by whlch the

plungers are alternately actuated to change
the valves at the end of each reciprocation of |

- the piston and means for exhausting the pro-

pelling medium from the plunger- ehambers

through the main. mston to bhe exhaust-—pas--

 sage.

- .3_9
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My invention also compr ises detmls of con-

struction which will be more fully explained
by reference to the &ccompanymg drawing gs,

in which—

Fig. 2 1s transverse
section on line « « of Fig. 1. Fig. 3 is a
transverse section on line ¥ v, Flg. 1.

It is the object of my invention to reduce

- the number of working parts in this class of

40

A is the main eylinder, having a piston B re- |
~ eiprocable therein,

50

engines, {0 econoinize Lhe use of the pmpel-
ling medlum and to make the main piston
serve in the pla,ee of independent valves in
the operation of the valve-actuating plungers.

- As shown in the accompanying drawings,

This piston is fixed to a
piston-rod 2, which when employed in con-
junction with a pump located in line there-
with may be connected with the pump-

plunger in the usual or any-suitable man-
The piston has two ends 3, each pro-
vided with packing-rings, as at 4 to form-

ner.

close working joints with the mterwr of the

- cylinder A. “The central portion of:the pis-

ton Is. reduced in size, as shown at 4’ and

- Figure 1 is a lonwlbudmal vert.lca.l central
section of my engine.

| this 1edueed portwn serves as a receiver and _
conduector connecting the exhaust-passage
55
the plunger-chambers for the escape of the L
propelling medium which-has:previously been
employed to force the plungers to the ends of
‘their chambers and to thus move the Valves, A
The eylinder is provided with. inlet-ports

of the engine altemately with the ends of

as will be hereainfter described.

5 at each end, eonnectmg with an inlet-pas-

sage 6, _ﬁ(shoﬂwn, plainly in the transverse sec-

tion,) and with exhaust-ports7, whicheonneet

65
and 7 extend up into the valve:chamber 9
through.a valve-seat: 10, sufficiently raised '

with an exhaust-passage 8. ‘These ports o

above the bottom of the valve-chamber to

afford clearance, so that the valves will move.
upon the face wmhoub forming ridges at the

end of the travel. The Valves are made with

70

hollow arched interior spaces, which during
the movements of the valve are caused to -

cover the porbs 5 and 7 alternately, so that as
the piston reciprocates the inlet-ports 5 will
first be opened toadmit the propelling me-.

dium to the cylinder at one end, while the
valve at the other end is so posmloned as to
allow the propelling medium from that end
of the cylinder to escape through the exhdust
port and passage..

75

The valves 11 are. éonnected by an open-f'.

centered yoke 12, which stands astride of the
vertical central portlon 13, which extendsup-

wardlytothecylindrical plunﬂ*er-ehambers 14,
located above and parallel with thecylinder A.

These chambers areseparated from each other

by a diaphragm, as at 15, and the plungers
16, suitably packed by water-wmoves or equw- :

90
the'chambers 14. These plungers are made -

a,lent packing, are adapted to reciprocate in

separate and independent from each other, .
as shown, and steam to altema,tely actuate - - -
them 18 admitted at the proper time through -'

the ports 17 and. 172, In order to transmit
the movements of these pistons tothe valves

and also to connect the pistons so that they '
move in unison with each other as well as

with the valves, I have shown the plungers
‘having grooves formed around them, as at
18, and lugs 19 extending unw&rdly from the

Valves to enter these grooves. It will thus

be seen that when either of the plungers is

100 -

moved within its cha,mber it acts, throuffh the - R
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lug 19, to move the valve, and this, acting | from furning in their seats I have shown

through the connecting-yoke! 12, will move
the valve at the-other end, and through the
corresponding lug will entratre and move the
plunger at that end.

The ports 17 and 172 are so formed as to
connect with -the interior of the cylinder A

atsuch points that when the piston has moved

to one end of thecylinder theoppositeend of
the piston will open communication with the
port 17 at the receiving end of the cylinder,
and the medium which has driven the piston
to the end of its stroke will be admitted
through the port 17 into the chamber at the
inner end of one of the plungers 16. This

medinm acting upon the plunger immediately |

moves the Valve 11 so as to cut off further

- supply of the propelling medium to that end

20

of the eylinder and to open communication
between the admission and exhaust ports at
that end, as previously described. This move-
ment of the plunger 16, being communicated
as before described, returns the other plun-

- ger, and with it changes the position of the
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opposite valve so as to admit the medium
under pressure to return the piston. At the
same time that these changes take place the
central reduced portion of the main piston
is in such position as to admit the exhaust
from the second plunger 16%, which is being
returned toward the eenter, and from this
central piston - chamber the mediuom is al-
lowed to pass through a passage 20, which
connects the interior of the main cylinder
with the exhaust-passage 8. This passage 20
i1s never uncovered by the piston in its re-
ciprocations, and the interior of the piston
connecting with it thus provides all the means
for alternately exhausting the medium from
the plunger-chambers without the use of any
supplemental valves for this purpose.

In order to insure the proper admission of
the propelling medium to operate the plun-
gers 16 16*, I have shown the end of the pis-

ton beveled or cut away, as shown at 21. |

These cut-away portions may be in the form of
one or more slots around the periphery of the
piston ends,andinorder toinsure communica-
tion with bhe planger-chambers the cylinder
may have shallow grooves or channels made
in its interior, as shown at 22, so that these
grooves or channels will coincide with the

slots or cut-away portions 21 when the piston

has reached the extreme end of its stroke in
elther direction, and thus insure the admis-
sion of the propelling medium through the
ports 17 to the inner ends of the plunger-
chambers, as previously described.

In orderto maintain the piston in its proper
position and prevent its revolving or the slots
21 becoming displaced in case there is no
groove in the cylinder, I have shown gnide-
pins 23 projecting through openings in the
side of the cylinder and entering grooves or
channels formed longitudinally in the central
portion of the piston, and in order to prevent

pins 24 extending into the piston ends and
in such a inanrver that half of each pin lies in
the body of the piston end and the other half
in a groove or channel made in the rings.

25 represents passages extending outwardly
from theinlet-ports 5, and 26 representsscrew-
plugs entering these passages from the outer
end and capable of moving the innerendsinto
or out of the passages 25. These passages 25
are connected by short radial passages 27
with the interior of the cylinder A-at each
end in such a manner that when the inlet-

port 1s covered just previous to the arrival of

the piston at that end of the e¢ylinder the pro-
pelling medium will not be allowed to pass
through this supplemental port from the end
of the eylinder, and it thus forms a cushion
to prevent the piston striking the cylinder-
head. The amount of cushion is regulated
by turning the screw 26, so as to cause the in-
ner end to extend more or less across the pas-
sage 27.  Thus the passage 27 may be par-
bially closed to limit the admission of steam
and reduce the cushion, or by turning the
screw-plug 1t may be closed so as to form a
full cushion when the engine is running at
high speed.

The counterbore at the outer ends of the
planger-chambers 14 extends sufficiently be-
yond the valve-chamber to make an absolute
cushion for the plungers at the outer ends,
and only the two central ports 17 17* are
necessary in the operation of these independ-
ent plungers, the main piston acting, as be-
fore described, as a valve to control these
ports.

The yoke 12 may be provided with lngs 127,
whichserve for the introduction of a starting-
bar in case such a device should be necessary
to first move the valve and set the apparatus
into operation.

Having thus described my invention, what
I claim, a,nd desire to secure by Lettms Pat-
ent, 18— -

1. The combination in a reciprocaling en-
gine of a cylinder and a piston movable there-
in, connected valves at opposite ends of the
cylinder, independent plungers and a verti-
cal centrally - located diaphragm extending
from the cylinderand formingseparate cham-
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bers in which said plungers are movable axi-

ally in line and parallel with the movement
of the main piston, said valves parallel with
and interposed between the plungers and cyl-
inder and having lugs connecting the valves
with each of the pistons and said c¢ylinder
having separate ports connecting it with the
ends of the plunger-chambers.

2. A reciprocating engine consisting of a
main cylinderand a Dlston reciprocable there-
in, said eylinder having a radial diaphragm ex-
tendiﬂg from i1t and forming separate cham-
bersaxiallyinlineabove and parallel with the
main c¢ylinder, plungers movable therein hav-
ing grooves or channels in their outer sur-

the packing-rings at the ends of the plston | faces, valves interposed between the plun-
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~gers and cylinders -and coincident with inlet | in unison, closed cashion:chambers at the

. inder, said valves havinglugs projecting into

10

20

25

and outlet ports at each end of the main cyl-

the grooves of the Dlun*rere and an open cen-

ter yoke or connection sba,ndmtr astride the

said diaphragm and by which the va,lvee are

united. | . |
3. An engine consisting of a main cv]mder

the eylinderand a valve-chamber with which

‘said ports connect, slide- valves controlling

the ports at each end of the cylinder, said cyl
inder having a centrally-located diaphragm
extending across the valve-chamber and an
open-center yoke standing astride the dia-

phragm and by which said valves are con-
separate plunger-
chambers formed by the said diaphragm and

nec¢ted to move in unison,:

disposed axially in line and parallel with the
main cylinder, independent plangers recip-
rocable in said echambers and lugs by which

‘they are connected with the valves, whereby

the valves and plungers are moved in anison,
ports conneécting the inner ends of the plan-
ger-chambers with the main cylinder and en-
tering said eylinder at such points that they

. are uncovered by the movements of the main

.30
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40

~ ~and connected to move in unison, connec-.

45 g
- - tiguous ends of the plunger-chambers with ;
~ the interior of the main cylinder, a piston

50
~ acting to alternately admit a propelling me-
dium through one of the supplemental ports

piston to alternately admit the propelling
medium into the nlunger-ehambere and ex-

haust it therefrom.
4. An engine consisting of a main cvhuder.

havingacentrally-located diaphragm extend-
ing radially from it, separate plumzer cham-
bers parallel therewuh and axially in line

with each other, said diaphragm forming a
closed partition between the inner ends of
sald chambers, plungers in said chambers, in- |

let and exhaust ports connecting with oppo-
site ends of the ¢ylinder and valves parallel
with and interposed between the plangersand
the main cylinder, and controlling said ports

tions between each of said valvesand t_he plun-
gers, supplemental ports connecting the con-

movable in main cylinder having the ends

packed to form tight movable joints, and an

intermediate chambered portion, said piston

~ to propelits plnnger and to connect the other

55

plunger - chamber with the
chamber of the pistonand a petb connecting

said intermediate ehamber with the mam ex-

- haust-passage of the engine.

fo

5. An engine consisting of a main eyhnder

separate plunn'el -chambers axially in line and

parallel with the main eylinder and plungers
reciprocable therein, a pluralily of valves,

~and inlet and outlet perte at opposite ends et

the cylinder controlled by said valves, con-
nections between the valves and con ueetlons
between each valve and one of the plungers

whereby the mlves d,nd plungere are movable ; d1v1emn between the Valve chambers and.

intermediate

|

a pleteu.reelpmﬁable therem inlet and out- |
let ports in close proximity with the ends of

outer ends of the plunger-chambers, ports
connecting the inner ends of thé plunger-

chambers with the main eylinder, a piston

. movable in said eylinder (.,hdmbeled to alter-
nately connect said ports with the source of
supply of the propelling medium- and w113h.

the main exhaust-port of the engine.
6. -In an engineof the character. described,

70 |

a main cylinder having a radldllyfexbendmﬂ L

‘diaphragm forming at ‘each side thereof par-

allel with the main cylinder a plunger-cham-
ber, plungers operatable in said chambers
and ports connecting the inner ends of the
chambers with the main eylinder at points
near the end of the inward travel of the re-

celving ends of the piston, and a piston mov-
able in the cylinder, having an intermediate
chamber connecting the inner ends of the

plunger-chambers with the main exhaust-

80 -

passage, said piston having grooves or slots

7. In an engine of the character deeeubed

on the outer ends whereby eommumcatmn is
‘made through the said ports with the inner
ends of the plun.qer chambers at the end of
- each reelproca,tlon of the piston, |

go

amaincylinder, havinga centrally-located ra-

dially-extending dldphl agm forming a closed
division betweenaxially-alined plunﬂ'er cham-
bers, independent plungers in said chambers -
valves beneath the plungers and parallel
therewith and with the main cylinder said |
valves connected and movable in unison,a
piston wovable i in themain eylinder and hav-

ing packed ends and an intermediate cham-

100

ber connecting the plunger-chambers with
the main exhaust-passage, grooves or slots

on the outer ends of the piston whereby com-
‘munication is made through theinterior ports

with the inner ends of the plunger-chambers

slots at the end of the piston-stroke. _
8. An engine cousisting of a main eylmder

105

‘at the ends of each reciprocation of the pis-
ton, and circumferential grooves interior to
the main cylinder positioned {o coincide with

the plunger valve-ports-and with the plston- 1:-1.'0_'

a diaphragm.forming a closed partition be-

tween theinnerends of the cham bers,plunger- =~
15 ..
line, independent plungers movable in said = = =
.ehambers,. valve-ports and valve-chambers’
and ports connecting the ends of the main
cylinder with said ehambers, valves control-
ling said ports, connéected together and with
the plungers, and a piston having circular
ends adapted to form tight jeiuts and an in-
termediate chamber connecting the m&m ex-

chambers parallel theréwith and axially in

haust-port with the plunger- -chambers.

9. A reciprocating engiue consisting of a
main cylinder, a piston packed at both ends -

12¢ .

1"55_ |

and having a centrally -inclosed chamber, -
ports at opposite ends of the cylinder and.

valve-chambers with which the ports com-

‘municate, said cylinder having a centrally-
located radial diaphragm forming a closed

130
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axially-alined plunger-chambers, valves slid-
~ able in each chamber and controlling the in-
let and outlet ports, and connections between
the valves, plungers and separate chambers
axially in line in which the plungers recip-
rocate parallel with the eylinder, ports con-
necting the interior of the cylinder with the
inner ends of the plunger-chambers whereby
said ports are controlled by the main piston,

]l and 00nneetion:s between the 'Vallves and the 10

plungers. |
In witness whereof I have hereunto set my

hand. _ _
GUSTAVE A. KROHN.

Witnesses:
S. H. NOURSE,
J JESSIE C. BRODIE.
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