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HERMAN JENSENIUS, OF NEW YORK, N. Y., ASSIGNOR TO THE IIENRY R.
 WORTHINGTON, OF ELIZABETH, NEW JERSEY.

STEAM-=-ENGINE.

H 1 e

SPRCIFICATION forming part of Letters Patent No. 659,927, dated October 16, 1900.
.Applic&tion'ﬁled September 19,1898, Serial No.730,988, (No model.) | |

1o all whom it may concerm.

Be 1t known that I, HERMAN J ENSENIUS,&

citizen of the United States, residing in the
borough of Brooklyn, city of New York,
county of Kings, and State of New York, have
invented certain new and useful Improve-
ments in Steam-Engines, fully deseribed and
represented in the following specification and
the accompanying drawings, forming a part
of the same,.

T'his invention relates particularly to that
class of direct-acting steam-pumps in which
two steam-cylinders are arranged side by
side with corresponding pump-eylinders and
the pistons moved simultaneouslyin opposite
directions, the special object of the present
Invention being to provide an improved ver-

tical puinp of that class in which the proper

timing and synchronous movement of the pis-
tons and their full stroke shall be secured
without tying the two piston-rods together by
a beam, as usual in such constructions,

The invention consists in an improved form.

of connections between the pistons and the
valve or valves controlling the admission and
exhaust of steam for the two eylinders or be-

tween the pistons and the auxiliary or control

‘alve or valves of steam-thrown valve move-
ments, by which the movement or movements
of such valve or valves is or are controlled
by the two pistous in such a manner that
the steam valve or valves are operated to re-
verse the pistons only when both pistons have

reached the proper pointin their strokes, and

if eitherof the pistons completes its stroke be-
fore the other piston the steam valve or valves
will not be operated toreverse the piston in ad-
vanceuntilthe other has completed its stroke.

I preferably use a valve movement in which.

the valve or valves controlling the admission
and exhaust of steam for the eylinders on the

opposite sides of the engine is or are con-

trolled or actuated by steam or other motor
flaid, and the admission and exhaust of the
motor fluid is controlled by valve mechanism
actuated from the pistons through my im-
proved connections in such a manner that
both pistons must be in proper position be-
fore the motor fluid can operate to actuate

the valve or valves for the reversal of the

pistons, and such a movement forms a part

of the invention, which, however, broadly
considered, includes valve movements not
employing steam-thrown or steam-controlled
ralves.

For a full understanding of the invention

55

a detailed deseription of a construction em-

bodying the same as applied in its preferred
form to a vertical air-punip will now be given
in connection with the accompanying draw-
ings, and the features forming the invention
will then be specifically pointed out in the

- clalms.

In the drawings, Figure 1 is & front eleva-
tion of the pumping-engine with two high-
pressure cylinders, although it will be under-
stood that cross compound cylinders inay be

used, if desired. HRig. 21s a side elevation of

the engine.
gine.

Fig. 81is a plan view of the en-
Fig. 4 is an enlarged elevation of the

~upper part of the engine with the steam-chest
sectioned centrally at opposite ends to show
the valve construction and the supporting-

frame partly broken away. Fig. 5 is a view

similar to Fig. 4, showing the steam-cylin-
ders and valves with the parts in a different

position ifrom Fig. 4.

IFig. 6 is a horizontal
section on the line 6 of FFig. 5. Fig. 7 is a ver-

tical section on the line 7 of Fig. 6.

In the drawings, A A’ are the steam-cylin-

‘ders, B B’ the cerresponding pum p-cylinders,
and a a’ the steam-pistons, having piston-rods

‘the plungers or buckets in the pump-cylin-

b b, which are connected to the correspond-
Ing pump-plungers in the pump-cylinders
B B', so that the pistons « o’ operate directly

~ders B ', all of which may be of any common

or suitable construction.

The pump-cylin-

ders B B’ are shown as having suection-main
C connecting with the suction-chamber at the
lower end of the eylinders and the force or
‘delivery main D connecting with the force-

chamber at the upper end of the eylinders,
as usual in such constructions, The stean-
cylinders A A" are shown as supported by an

~open frame E, rising from the top of the pump-

cylinders; but it will be understood that the
framework of the pumping-engine may be of
any suitable form, |
Referring now to the steam-valve move-
ment, the invention is illustrated as applied
1n connection with a single steam-chest and
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- piston-valve construction in which separate

piston-valves dare employed for the two cylin-

ders A 'A’, but connected so as to move to-

gether, and these valvesare actuated by steam
controlled by two auxiliary or control valves,
these control-valves being actuated so as to

secure the admission and exhaust of steam
for shifting the piston-valves as required for |

the control of the steam-ports to actuate the
pistonsa a’in opposite directions. These con-
trol-valves are connected so as to be moved
together, and the member by which they are
moved is actuated from the pistons a ¢’ by

connections such that this member is moved
for shifting the control-valves so as to throw |
‘the main valves for the reversal of the pistons
a ¢' only when both these pistonshave reached

their proper position-—that is, the end of their
full strokes for which the engineis adjusted..
It will be understood, however, that the pres-
ent invention does not depend upon any par-

ticular form of valve mechanism whether em-

ploying steam -thrown valves or otherwise,
andin steam-thrown valve mechanisms.either

‘one or more control-valves may be used, the

present invention consisting 1n the connee-
tions between the pistons and a member by
which the main valves may be shifted or con-
trolled directly or by steam or other motor

fluid controlled through one or more valves |

by sald member.
In the construction shown a single steani-

inders A A’, extending across the space be-
tween the cylinders, and is provided with a
steam-admission port H, entering at the top:
and branching to the opposite ends of the
steam-chest, and with the exhaust-port I at
the bottom of the steam-chest communicat-
ing directly with the space within the latter,

the high-pressure steam passing through the |

admission-port H, which is closed to the space
within the valve-chest, directly to the valves,

and thus to the steam-cylinders, while the

low - pressure steam is exhausted into the

space within the steam-chest, and thus to the

exhaust-pipe, through port I.. |
The construction of the valves and valve-

lows: At opposite ends of the steam-chest G

are valve-casings K K’, in which move pis-

ton-valves L L', which control the admission
and exhaust of steam to and from the respec-

main induction-port H. Portsze are theex-
haust-ports opening from the valve-casing:to
the space within the steam-chest G and the
main exhaust-port 1.

fromn the vaive-casing to the upper ends of
the eylinders, and ports [ [’ are the corre-
sponding admission and exhaust ports for the
lower ends of the cylinders.
are preferably sectional ports extending en-
tirely about the valve-casings, as usual in

All these ports

‘hereinafter.

‘tons M M'.
| chambers which communicate by ports 1 with

crank. lever is actuated by

casings K K’ are open at their inner ends to
thespace within the steam-chest G, so that the
exhaust from each cylinderisin tarn through
the exhaust-port ¢ or 2" and through the open
end of the valve-casing K or K'into the gpace
within the steam -chest, as fully described

The piston-valves L L’ are tied together by
a valve-rod 20, extending centrally through

‘the space within the steam-chest, this rod be-

ing shown as a single rod and nnjointed. It
will be understood, however, that the rod
may be jointed to permit the valves to be

‘somewhat out of line, if desired, and that the

rod may be divided or the valves may be con-
nected in any othersuitable manner, 80 as to

-gecure the desired movement. of both valves
by the motor-pistons now to be described:
Outside each of the respective piston-valves
'L L' is an actuating-piston M M’, connected
rigidly to the valves, so that the valves and
their actuating-pistons, with their connect-
ing-rod 20, move together in both directions
-and pressure upon each of the actuating-pis-
tons M M’ is transmitted to both the piston-
valves, the valves thus being actuated by the
‘difference in pressure upon the two pistons
M M.
‘steam supplied and controlied as follows:

These pistons M M’ are actuated by
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The opposite ends of the steam-chest Gare

provided with heads 21, which are preferably
| , formed separately from the steam-chest anda
chest & is mounted upon one side of the eyl- |

secured thereto, as shown, so that the outer

. open ends of the valve-casings K K are closed
by these heads when secured in. place and

steam-chambers thus formed outside the p’is-
In these casings 21 are valve-

the admission-port H and by ports 2 with

100

L

the space within the valve-casing and ex-

haust - port I and which communicate with

| the steam-chambers at the outer ends of the
valve-casings K K’ outside of the pistons Bl
"M’ by admission-ports 3 and exhaust-ports 4,

these ports 1 2 3 4 being controlled by the

auxiliary or control valves m m’ at the re-

spective ends of the steam-chest correspond-

ing to the cylinders A A', these valves being
shown as a common form of oscillating valves.

The stems 22 of these control- valves m m’

‘extend outside the valve-chawmbers, where
| they are supported in brackets 23 and are ac-
_ tuated. through crank-arms 24 by a connect-
tive cylinders A A’ through ports as follows: |
The ports i h' are the continuations of the

ing-rod. 25, which extends between the crank-

110

115

120

arms of the two control-valves m m’ at op-

‘posite ends of the steam-chest, so that these

valves move together, and this rod 25 Is ac-

_ tuated to oscillate the control-valves mm’ as
Ports & k&' are the eyl-
inder admission and exhaust ports extending

required by one arm of a bell-crank lever 26,

"mounted on the steam-chest and moving be-

tween collars 5 on the rod 25, so as to throw

‘the rod 25 in opposite directions as it en-.
gages one or the other of the collars 5 1n 1ts

This bell-
the following
means, so that it will be moved to shift the

movement in either direction.

such piston-valve constructions. The valve- | valves m m' only when both pistons @ a’ have
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reached the proper positionand both are just |

at the end of their strokes, or if one has
reached the end of its stroke ahead of the
other the lever will not be moved until just
as the other piston reaches the end of its
stroke. The other arm of the bell-crank le-
ver 20 has pivoted thereon a lever 27, and
this lever carries at its opposite ends and at
opposite sides of its pivot to the lever 26
sleeves 6, which are pivotally mounted on the
lever 27. Through these sleeves 6 pass the
apper ends of connecting-rods 28, adjustable
lost motion between the connecting-rods and
the sleeves being secured by nuts 7 on the
threaded ends of the connecting-rods above
and below the sleeves 6, so that by the ad-
justment of these nuts the amount of lost
motion may be varied and the time of en-
gagement of the nuts 7 with the sleeves 6 de-
termined as desired. Thelowerends of these
connecting-rods 28 are pivoted to crank-arms
29 on rock-shafts 30, mounted in the frame
E in any suaitable manner and shown as car-
ried by brackets 100 thereon, and these rock-
shafts 30, with the crank-arms 29, are actu-
ated from the piston-rods 66’ by levers N N,

whieh are actuated from the respective pis-

ton-rods b ' by forks 31, carried by sleeves
52 on the piston-rods & &’ and secured in po-
sition by nuts 33, these forks 31 engaging
pins 34, carried by the forked ends of the le-
vers N N'. It will be understood that the

-piston-rods 0 0" may be divided and the two

parts secured together by the sleeves 32, if
desired.

The operation of the construction will be
understood from the preceding with a brief
general description. As shown in Figs. 1
and 2 the pistons are on center, this position
being selected simply for the purpose of illus-

trating the outside working parts of the en-
gine,

In Figs.4to7, however,thesteamend is
shown with the steam-valves thrown to dif-
ferent positions, Fig. 4 showing the steam-
valves thrown to the right for starting the
piston ¢ on its downstroke and the piston o’
on 1ts upstroke, and Figs. 5 to 7 showing the

valves thrown to the left for starting the pis-

ton a on 1t8 upstroke and the piston ¢’ on its
downstroke. In the position of Fig. 4 piston
¢hasmovedupandthe piston ¢’ down from the
central position of Fig. 1, and the movement
of the levers N N’ transmitted through the

rock-shafts 30, crank-arms 29, connecting-rod
28, moving downward, and lever 27, the lost

motlon between the connecting-rods 28 and
sleeves 6 having been taken up, has moved
to the left the arm of bell-crank 26, engaging
collar 5, and thus moved the connecting-rod
26 to the left aud, through crank-arins 24
and valve-stems 22, oscillated the control-
valves m m' into the position shown in Fig.
4, 1n which the valve m opens the connection
between ports 1 and 3 at the M piston end of

steam-chest G, so a8 to admit steawn outside

piston M, and opens the connection between

chest G, so as to exhaust steam from outside
the piston M. By thusadmitting steam out-
side the.piston M and exhausting outside
piston M’ the pistons, with the rod 20 and
valves L L', are moved to the right in the
drawings and into the position shown in Fig.
4, the piston M’ covering the exhaust-port 4
near the end of the piston-stroke, sc as to
prevent further exhaust and cushion the pis-
ton, the pistons and valves then being held
in the position shown in Fig. 4 by the bal-
anced steam-pressure outside the two pistons
M M’ until the control-valves m m' are shifted
to reverse the movement of the pistons. This
movement of the pistons M M’ and valves 1.

L' reverses the admission and exhaust in the
cylinders A A') so as to start the piston a on

its downstroke and piston a’ on its upstroke
from the position shown in Fig. 4. As the
piston a moves down and piston o’ moves up
the connecting-rods 28, actuated by the levers

‘N N, connected to these pistons, are moved

upward, the movement of one of these rods
being reversed rvelatively to its piston and
the other rod moving in the same direction
as its piston on account of the different forms
of the levers employed formed by the levers
N N’, erank-shafts 30, and eranks 29. The
connecting-rods thus move upward through
sleeves 6 until the lost motion between the
rods and sleeves is taken up, when the nuts
7 strike the under sides of the sleeves 6, which

occurs just as the pistons are approaching

the ends of their strokes, and the simmultane-
ous upward movement of the connecting-rods
28, if the pistons are moving together when

the lost motion on the two connecting-rods

has been taken up, moves the lever 27 up-

| ward bodily,and thus rocks the lever 26 upon

1ts pivot to the steam-chest, raising the arm
on which the lever 27 is mounted and throw-
ing the other arm to the right from the posi-
tion shown in Fig. 4 to that shown in Fig. 5,
thus moving the connecting-rod 25 to the

right and shifting the control-valves m /'

from the position shown in Fig. 4 to that
shown in Fig. 5, which movement of the con-
trol-valves m m’' reverses the counnection of
the admission. and exhaust ports 1 2 84 at
opposite ends of the steam-chest G, thus ad-
mitting steam outside the piston M’ and ex-
hausting from outside the piston M, so that
the pistons M M’, with the valves 1. I/, are
moved to the left by the steam-pressure from
the position shown in IFig. 4 to that shown
in Fig. 5, in which the valves L. L/ reverse
theadmission and exhaust of steam in the eyl-
inders A A’, so as to start the piston ¢ on its
next upstroke and the piston o' on its next
downstroke from the position shown in Fig.
9. T'he above is the action of the lever 27 if
both pistons reach the end of their stroke at

thesame time, so thatthe lost motion between
the two connecting-rods 28 and the sleeves ¢

1s taken up and the sleeves moved by the en-

gagement of nuts 7 simultaneously. If, how-

ports 2 and 4 at the piston M’ end of steam- | ever, one of the pistons runs ahead of the
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other, so that the lost motion between the con- |
necting-rod 28 actuated by 1t and the corre-
sponding sleeve 6is taken up before the lost

as actuated by the other piston and its corre-
sponding sleeve 6 1s taken up, it will be seen
that the lever 27 will not be raised bodily so
as to actuate the lever 26, but that the lever

it is mounted on the lever 26, and this rocking
movement of the lever 27 upon the lever 26
will continue until the lost motion thus pro-
vided for is taken up and both sleeves 6 are
in engagement with the nuts 7 on the connect-
ing-rods 28. If neither piston has then com-
pleted its stroke, the lever 27 will then be
raised bodily by the joint action of the con-
necting-rods 28 until the advance piston has
reached the end of its stroke and will then be
moved by the other connecting-rod actuated
by the other piston, rocking upon its pivot to
the sleeve 6, now held stationary by the stop-
ping of the piston that has completed its
stroke until the stroke of the moving piston
is completed and the valves m m 'thus shifted.

The lever 27 thus forms a lost-inotion device
common to both pistons between them and
the lever 26, by which the valve mechanism
is actuated, and the lost. motion thus provided
for must be taken up by the proper movement
of both pistons before the valve mechanism
will be actuated to reverse the movement of
the steam-pistons. If one piston should run

it waches the end of its stroke before the lost
motion between the other connecting-rod 28

movement of the other piston-rod, then it is

piston which has completed its stroke.
either case the piston that completesits stroke
in advance of the other piston will wait at the
end of its stroke until the stroke of the other
piston 1s completed before commencing its

reverse stroke, as the valves L L.’ are shifted

to reverse the pistons only when both pistons
have completed their stroke.
stroke the aetion is the same with the con-
necting-rods 28 moving downward, and the
parts are thus returned to the position shown
in Fig. 4.

The control of the stecam-cylinder ports by
the valves L L' will be understood readily
from Figs. 5 to 7 with a brief description.
In the position shown in Fig. 5 the valve L
connects induction-port H, throuﬂ*h port A

‘and the valve-casing K, to the cyhnder-porb

l, 80 as to admit steam below the piston «,
and the cylinder-port & to the exhaust-port
I through the open inner end of the valve-

casing K and the space within the steam- |

chest G so as to exhaust from above the pis-

ton a, while valve L’ connects mducmon port l pendently of each other, of valve mechanism-

vention,

| H to the cylinder- porn A thmuﬂ'h the port X
-and the valve- casmg:, S0 as to admlt steam

-above the piston a'.
motion between the other connecting-rod 28 |

In the position shown
in Fig. 4 the connection of the ports for cyl-

“inder A is the same as the connection for cyl-
‘inder A’ in Fig. 5, as just deseribed, and the
~connection of the pcuts for cylinder 'A’ is the

| same as those for ecylinder A in Fig. 5.
27 will be rocked upon the pivot 8, by which |

It will be understood that the mventmn'ls

-not to be limited to the construction of valve
;mechanism illustrated nor to constructions
| in which the pistons are connected to and
~actuate auxiliary or control valves instead
- of the main steam - valves, and the main
valves are actuated by steam or other motor
fluid, as my means for operating a valve or
va,lves from two pistons is gener ally applica-
" ble for this purpose.
“as that shown, however, in which the pistons
~control the steam-valves indirectly through a
control valve or valves actuated by the pis-
tons, is very efficient and requires only very
| hn'hb connections with the steam - pistons,
; while a quick throw of the valves at the end
of the piston-stroke is secured with a small
"movement of the parts actuated by the pis-
| tons.
‘not to be limited to the form of connections
‘shown between the pistons and the valves
actuated thereby, as modifications may be
‘made therein without departing from the in-
consldered:
broadly, includes other snitable forms of lost-
motion devices common to the two pistons
‘that may be substituted for the lever 27 to

‘secure the desired result.
and the sleeve 6 has been taken up by the |
movement of lever 27 upon its pivot 8§ and the |

Sueh valve movements

It will be understood, also, that 1 am

and the invention,

What is claimed is— -
- 1. The combination with two motor-cylin-

“ders and motor-pistons therein movable inde-
obvious that the shifting of the lever 26 will | pendently of each other, of valve mechanism
be effected wholly by the movement of the |
other piston rocking the lever 27 on 1its pivot
to the sleeve 6 that is held stationary by the | mechanism including an actuating member
In | and connections between said member and.
-each of said pistons comprising lost-motion
“devices whereby the lost motion 1s taken up
“and the actuating member moved for the op-
eration of the valve mechanism only when
‘both pistons have reached a determined posi-
tion, substantially as described.

On the next |

controlling the motor fluid foractuating said

pistons, and means for controlling said valve

2. The combination with two motor-cylin-

“ders and motor-pistons therein movable inde-
pendently of each other, of valve mechanism

70.'.

30

90‘ |

95
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controlling the motor ﬂuld for actuating sald |

pistons, and means for controlling said Va,lve
'mechanism including an actua,tmﬂ'membel a

lever pivoted on said m,ember,and’eonneetions
between said lever and each of the pistons
whereby the lever will be rocked by the motor-
pistonson its pivot on the actuating member,

or moved with the actuating member for the
operation of the valve meolmmsm according

to the position of the two pistons, subst-an-
‘tially as described.

3. The combination with two motor-cylin-
~ders and motor-pistons therein movable inde-

125
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controlling the motor fluid foractuating said !

pistons, and means for controlling said valve
mechanism including an actuating mem ber, &
lever pivoted on said member, and separate
connections between said lever on opposite
sides of its pivot on the actnating member
and each of the pistons whereby the lever will
be rocked on the actuating member by the
movement of either of the pistonsin advanee
of the other until the other reaches a deter-
mined position, or the lever will be moved
with the actuating member for the operation
of the valve mechanism by one or both of the
pistons when both pistons have reached a de-
termined position, substantially as deseribed.

4. T'he combination with two motor-cylin-
ders,and motor-pistons therein movable inde-
pendently of each other, of valve mechanism
controlling the motor fluid foractuating said
pistons, and means for controlling said valve
mechanism including an actuating member,
a lever pivoted on said member, and separate
connections between said lever on opposite
sides of its pivot on the actuating member
and each of the pistonsincluding lost-motion
devices between the pistons and said lever
whereby the lever will be rocked on the actu-
ating member by the movement of either of
the pistons after the lost motion between
sald piston and the lever has been taken ap
until the lost motion between the lever and
the other piston has been taken up, or the
lever will be moved with the actuating mem-
ber for the operation of the valve mechanism
by one or both of the pistons after the lost
motion between both of the pistons and the
lever has been taken up, substantially as de-
scribed.

5. The combination with two motor-cvlin-
ders and motor-pistons therein movable inde-
pendently of each other, of fluid-operated
maln valve mechanism controlling the motor
fluid for actuating said pistons, auxiliary
valve mechanism controlling the fluid oper-
ating said main valve mechanism, means for
controlling said auxiliary valve mechanism
including an actuating member and connec-
tions between said member and each of said
pistons comprising lost-motion devices where-
by the lost motion is taken up and the actu-
ating member moved for the operation of the
auxiliary valve mechanism only when both
pistons have reached a determined position,
substantially as described.

6. ‘I'he combination with two motor-cylin-
ders and motor-pistons therein movable inde-
pendently of each other, of fluid-operated
main valve mechanism controlling the motor
flaid for actuating said pistons, auxiliary
valve mechanism controlling the flnid oper-
ating said main valve mechanism and means
for controlling said auxiliary valve mechan-
1sm including an actuating member, a lever
pivoted on said member, and eonnections be-
tween sald lever and each of the pistons
whereby the lever will be rocked by the motor-
pistons on its pivot on the actuating member,

I

|

or moved with the actuating member for the
operation of rhe auxiliary valve mechanism
according to the position of the two pistons,
substantially as deseribed.

7. T'he combination with two motor-cylin-
ders and motor-pistons therein movable inde-
pendently of each other, of valve mechanism
controlling the motor fluid for actuating said
pistons and comprising separate fl
ated main valves for the two eylinders con-
nected to mwove together, auxtliary valve
mechanism having separate valves for ad-
mitting the fluid operating the main valves
forthe movementof the valvesin opposite di-
rections, whereby the main valvesare moved
in opposite directions by the ad mission move-
ment of one auxiliary valve and the exhaust
movement of the other auxiliary valve, an
actunating member connected to both of the
auxiliary valves, a lever pivoted on said mem-
ber, and connections between said lever and
each of the pistons whereby the lever will be

‘rocked by the motor-pistons on its pivot on

the actuating member or moved with the ac-
tuating member for the operation of the aux-

‘1liary valves according to the position of the

two pistons, substantially as described.

5. In a direct-acting pumping-engine, the
combination with two motor-cylinders and
motor-pistons therein connected to their cor-
responding pumping devices and each mov-
able independently of the other, of valve
mechanism controlling the motor fluid for
actuating said pistons in opposite directions
simultaneously, and means for controlling
sald valve mechanism including an actuating
member, and connections between said mem-
ber and each of said pistons comprising lost-
motion devices whereby the lost motion is
taken up and the actuating member moved
for the operation of the valve mechanism
only when both pistons have reached a de-
termined position, substantially as deseribed.

- 9. In a direct-acting pumping-engine, the

combination with two mofor-cylinders and
motor-pistons therein connected to their cor-
responding pumping devices and each mov-
able independently of the other, of valve
mechanism controlling the motor fluid for
actuating said pistons in opposite directions
simultaneously, and means for controlling
said valve mechanism including an actuating
member, a lever pivoted on said member, and
connections between said lever and each of
the pistons whereby the lever will be rocked
by the motor-pistons on the actuating mem-
ber, or moved with the actnating member for
the operation of the valve mechanism accord-
ing to the position of the two pistons, sub-
stantially as described. .

10. In a direct-acting pumping-engine, the
combination with two motor -cylinders and
motor - pistons therein connected to their
corresponding pumping devices and each
movable independently of the other, of fluid-
operated main valve mechanism controlling

| the motor fluid for actuating said pistons in

o

uid-oper-
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oppocn te directions b1|11111m1160u-,1y, auxiliary
valve mechanism controlling the fluid oper-
ating said main valve mechanism, and means
for eonmollmﬂ* said auxiliary valve mechan-
ism 111(,1udmg an actuating member and con-
nections Letween said membel and each of
said pistons comprising lost-motion devices

‘whereby the lost motion is taken upand the

actuating member moved for the operation

of the auxiliary valve mechanism only when

both pistons have reached a determined po-
SltIOU substantially as described.
Tn a direct- acting pumping-engine.the

_eombmdtlon with two motor- ¢ylinders and
motor - pistons therein connected to their

corresponding pumping devices and each
movable independently of the other, of fluid-
operated main valve mechanism oontrolluw
the motor fluid for actuating said pistons in
oppositedirections bunultaneously, auxiliary

valve mechanism controlling the fluid oper-
ating said main valve mechamsm including
an actunating member, a lever pivoted on said

member, and con n_eet.imls between said lever
and each of the pistons whereby the lever
will be rocked by the motor- pistons on the

actuating member, or moved with the actu-
ating member for the operation of the aux-
iliary valve mechanism according to the po-
sition of the two plstons, Substantla,lly as
described.

12. In a direct-acting pumping-engine, the
combination with two motor - cylinders and
motor - pistons therein connected to their
corresponding pumping devices and each
movable independently of the other, of fluid-
operated main valve mechanism GOIIBIOHIHU‘

“the motor fluid for actuating said pistons in

40

oppositedirections sunultaneoublv auxiliary
valve mechanism controlling the ﬂuld oper-

ating said main valve mechdmsm including
an actuating member, a lever pivoted on S&ld

member, and separate connections between

'659';9'27 |

:S.fud lever on opposltc sides of its pwot on
‘the actuating member and each of the pis-
tons mcludmﬂ' lost-motion devices between .
the pistons and said lever whereby the lever

will be rocked on the actuating member by the

mechanism by one or

13. The combination with pistons a,a” and

_a valve mechanism, of an actuating member
connected to sard Valve mechdmbm lever 27
pivoted on said member, connecti I]U'-I‘(Jdb 28
having a pivotal connection with said lever
‘on opposite sides of its pivot, connections be-
tween said rods 28 and the pistons for oper-
‘ating the connecting-rods and reversing the
‘movement of one of the connecting-rods rel-
“atively to the piston by which it1s opemted

15

‘movement of either of the pistons after the
lost-motion between said piston and the lever
“has been taken ap until the .lost motion be-
tween the lever and the other piston has been
taken up, or the lever will be moved with
the actuating member for the operation of
the auxiliary valve
"both of the pistons after the lost motion be-
‘tween both of the pistons and the lever has
‘been taken up, substantially as described.

50
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and lost - motion devices between the ]ever; |

“and pistons, substantially as described.

14. The combination with pistous a, &', and

‘a valve mechanism, of an actuating member
connected to said valve mechanism, lever 27

pivoted on gaid member, and eonnectlons he-

tween said lever on opposite sides of its pivot

and the respective pistons with lost motion

‘between each piston and the lev er, 511bstdn~

tially as described.
In testlmony whereof T have hereunto set

my hand in the presence of two %llb'-aellbll*lﬁ‘
witnesses.

HERMAN JENSENIUS.

Witnesses:
B. W. PIERSON,
Liouis R. ALBERGER.
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