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To all whom it may concern.:
be it known that I, WiLLiAM H. HULTGREN,
of Chicago, in the countyof Cook and State of
Illinois, have invented certain new and useful
Improvementsin Valves for Hydraulic Eleva-
tors; and I do hereby declare that the following
is a full, elear, and exact description thereof,
reference being had to the accompanying
drawings, and to the letters of reference
10 marked thereon, which form a part of this
specification. |
My invention relates to that class of ele-
vator-valves employed for controlling the
supply of water to the operating-cylinder of
15 the elevator and the discharge of water there-
from, as necessary for moving the elevator

Il

either up or down or holding the same im- |
- | opposite end the said cylinder A opens into

~movable. |

The 1nvention consists in the matters here-

20 inafter deseribed, and pointed out in the ap-
pended claims. "

In the drawings, Figure 1 is a side eleva-
tion of a valve embodying my invention.
IFig. 2 18 a central Iongitudinal section of

25 the same. I1g. 3 18 an end view of the parts
shown in IKig. 2. Figs. 4 to S illustrate
changed positions of the auxiliary or pilot
when the upper part of the valve is moved by
hand. Figs. 9to13illustrate several changed

3o positions when the lower part of the valve is
moved by hand. IKig, 14 is a top plan view,
Fig. 15 is a bottom plan view, and Fig. 16 a

- section, of a flat or D valve., Fig. 17 shows
In central vertical section another form of

35 operative connection between the controlling-
pistons and the port of the pilot-valve which

~is actuated thereby. Fig. 18 is an end eleva-
tion of the same.

As illustrated in the drawings, A is a main-
40 valve cylinder, and B and C eylinders which
- form parts of devices for actuating or con-
trolling the main valve, and which are herein
denominated ‘“controlling-cylinders.” Said
cylinders A, B, and Care located in alignment

45 with each other and preferably made of the
same dlameter. |

The valve-cylinder A is provided with a
central annular port ¢, communicating with
the lateral discharge-passage A’, which leads

50 to the operating-cylinder of the elevator. |

~and rigidly connected with each other.

| Within the said cylinder A are located two

pistons D D, arranged at a somewhat greater
distance apart than the width of the port «
The
sald cylinder A and the piston together form zs
the main controlling-valve, by means of
which the influx of water to an exit of water
from the operating-cylinderisgoverned. The
sald cylinder A is constructed in a well-
known manner with a lining or bushing A2, 6¢
affording bearing-surface for the pistons DD,
and provided with a plurality of parallel slots

¢’ o' opening intothe porta. The valve-cylin-
der A isopened at one end to the atmosphere;
the end of the cylinder being commonly con- 65 -
nected with a discharge-pipe for the water
flowing from the operating-cylinder. At its

or commaunicates with an annular space or
port e, located between the cylinder A and 7o
the cylinder B, and communicating with the
water-inlet passage E, Fig. 1, which is con-
nected with a water-main or other pipe sup-
plying water under pressure. When the pis-
tons D D are moved toward the discharge end 75
of the eylinder A, water is admitted from the
inlet-passage K, through the port «, to the pas-
sage A, leading to the operating-cylinder,
while by moving the said pistons in the op-
posite direction, or away from the discharge 8o
end of the cylinder A, communication be-
tween the passages E and A’ is closed and
the said passage A’is brought into communi- -
cation with the discharge end of thecylinder.
By moving the said valve-pistons D D to the 8s
right or left, therefore, the inflow of water to
the controlling-cylinder and its exit there-
from may be controlled as desired, while by
placing the valve-pistons in an intermediate
position communication with the operating- go
cylinder is entirely closed. The main valve

is constructed and operates substantially in
the same manner as similar valves heretofore
employed for the same purpose.

E' 18 a piston located in the controlling-cyl- ¢g
inder B, and G is a piston located within the
controlling-cylinder C. The said pistons are
connected with each other and with the valve-
pistons D D by piston-rods f and g.

I 1s a diaphragm or partition located be- 100
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tween the cylinders B and C, and provided
with a central aperture N, through which the
piston-rod ¢ passes and within which itclosely
fits. Said partition is shown as provided at
either side with packing-rings A/ I/, bearing
against the piston-rod forthe purpose ol pre-
venting the leakage of water past the dia-
phragm. The cylinder C is open at its end,
so that the outer face of the piston G 18 ex-
posed to atmospheric pressure only. |
In the particular construction of the parts
illustrated the eylinders A and B are formed
in a common eylindrie casting containing the
annular port e at its central part, while the
cylinder C is formed by a separate casting,
the diaphragm I being placed between the

two castings and secured by the bolts which

connect said castings, in the manner illus-
trated. The said eylinders B and C areshown
as provided with separate bushings or linings
b ¢, constructed in a manner heretofore com-

‘mon and well known. .

At one side of the eylinder B is located a
valve-chest I, which is connected with a
source of means affording a supply of water

‘under pressure, and which contains an anxil-

iary or pilot valve for controlling the admis-

gion of water to the adjacent or inner ends
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of the cylinders B and C, behind the pistons
F and G, for the purpose of moving either

“one or the other of sald pistong, and thereby

controlling the movement of the valve-pis-
tons D D. The valve-chest I in the particu-
lar construction shown is supplied with water
under pressure by means of a passage ¢, lead-
ing to the main inlet-port e of the ralve.

Said valve-chest may, however, be otherwise

supplied with water under pressure, and the

pressure within the valve-chest may be
oreater or less than that within the control-
ling-cylinder, if found convenient or dlesira-
ble. , ' _ '

I’ is the valve-seat, which is provided with
two ports J and K, which communicate with
the eylinders B and C, respectively.

I? is a central exhaust-port, which commu-
nicates by passages ¢/ and ¢ formed in the
metal of the evlinders B and A, with the dis-
charge end of the eylinder A, outside ot the
valve-pistons D D. o

The auxiliary or pilot valve consistsof two
parts I, and M. The part L, rests in contact
with the valve-seat I’, and contains atits op-
posite ends two ports [ " and a central port
2, which registers with the exhaust-port I7
when the said part L is in its central posi-
tion. The part M of the valve is similar to
an ordinary D-valve, being provided with a

central recess m, made of such length as to

afford communication between one of the
ports L I of the part L and the central port [

‘thereof,but having end surfaces so arranged

as to cover said ports £/ when the said part
M is centrally over the part L.

The valve I, instead of Dbearing its full
length on the valve-seat, is provided with
transverse ribs or projections £ £’ at the ends

L
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of the valve, outside the ports [ [/ and be-
tween the said ports and the middle port 7,
adjacent to the latter, wide spaces [* [* being
formed between said projections, into which
the ports [ I’ open, so that said ports will be
in communication with the ports J K during
a considerable part of the movement of the
valve. The valve is shown in Fig. 1 as hav-
ing the form of a piston-valve,the valve-seal
and the parts L. and M being ecylindric and
the ports [ I/ I* being formed by an annu-
larly - arranged series of openings in the
valves. The valve-chest is also shown as cy-
lindrie to fit the valves, and provided with a
bushing I*, constructed in a familiar nanner.
The devices shown in Figs. 1 and 2 for
moving or shifting parts I. and M of the
pilot-valve will now be described.

N is a horizontally - arranged rock-shaft

mounted in arms C” C’ cast upon the open

end of the cylinder C. N’ N’ are operating-
levers rigidly attached to-the said rock-shaft
and connected at their outer ends with ropes
or cables N2 N? which extend upwardly
through the elevator-shaft, and one of which
passes through the elevator,so that 1t may be
orasped and controlled by the operator. By
pulling upwardly ordownwardly upon either
of said ropes the rock-shaft may be turned in
either direction, as desired. | |

O is a crank-arm rigidly attached to the
rock-shaft N and connected at its outer end
with a valve-stem O, which passes through
the end of the valve-chest and is attached to
the part M of the valve. In the particular
construction illustrated said rod O passes
through a tubular vaive-stem P, by which the
part T.of the valve isactuated. 'The tubular
ralve-stem P passes through a gland or stuil-
ing-box 2% at the end of the valve-chest and
is provided at its .outer end with a gland p,
through which the valve-stem O’ passes. A
yoke p’ serves to connect the inner end of the
tubular valve-stem with a part Lof the valve.
The escape of water from the valve-chest
about said rods is thus prevented. 1The par-
ticular arrangement of the valve-rods de-
seribed is not, however, essential, asthe same
may be separate from each other as far as
general results are concerned. _

The valve-stem P is connected at its outer
end with one end of a transversely-arranged
lever Q, the opposite end of which 1s con-
nected with the piston-rod g and the pistons
F and G, preferably by means of a link Q.
Said lever Q is pivoted at a pointhetween 1ts
ends fo a link Q% the opposite end of which
is pivoted tothecylinder Corotherstationary
part. ' '

Tt follows from the construction described

that when the controlling-valve pistons arve
removed toward the right, so as to admit wa-
ter to the operating-cylinder of the elevator,
the part T of the valve will be carried toward
the left, and when the said pistonsare moved
toward the left to allow the exit of water from
the operating-cylinder the said part I, of the
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valve will be moved toward the right. The
movement of the part M in the valve is con-
trolled solely by the operator in the elevator.
In order that the operation of the valve
may be more readily understood, the opera-
tlon of the parts will now be deseribed, refer-
ring to Figs. 4 to 8, showing several changed
positions of the valve. -
When the several parts of the apparatus
are 1n the position shown in Figs, 1 and 2,
the port.a will be closed, and any movement
of waterinto or out.of the operating-cylinder
of the elevator will be prevented, so that the
elevator will be held immovable. To cause
the elevator to ascend it is obviously neces-
sary to move the valve-pistons D D toward
the right, and this is accomplished by allow-
ing water to flow through the port J in the
controlling-cylinder B, so as to carry the pis-
ton I toward the right, while at. the same
time bringing the port KX into connection
with the exhaust-port I* to allow the escape
of water from the cylinder C. On the con-
trary, if when the elevator is at rest it is de-
sired thatthe lattershould descend, the valve-
pistons must be moved to theleft, this move-

‘ment being produced by opening the port K

to allow the passage of water fromm the valve-
chest to the cylinder C, while bringing the
port J into communication with the exhaust-
port I°. As will be readily seen from the
drawings, the pressure of the water upon the
Inner valve-piston D is counterbalanced by
the equal pressure thereof upon the piston
K, while the outer piston D and the piston G
are similarly exposed to the atmosphere. It
follows that the said several connected pis-
tons are perfectly counterbalanced and are
free to move by the pressure of water behind
the pistons of either one of the controlling-
cylinders. In the operation of the parts the
ports J and K and the exhaust-port I? are
opened and closed by the movement of the
part M of the valve, accomplished by the
operator in the elevator by means of the

‘ropes N* N* and rock-shaft N. Starting with

the parts of the pilot-valve in a central posi-
tion, as shown in Figs. 2 and 16, if the part
M is shifted to the left, as shown in Fig. 4,
the port I’ will be uncovered, when water will
be forced into the cylinder B, thereby causing
the valve-pistons to move toward the right
and allowing the inflow of water from the
inlet-port e to the operating-cylinder and
causing the ascent of the elevator. At the
time the part M of the valve is moved or
shifted by the operator the part L of the
valve stands at its central position, as shown

in Iig. 4, and 1n position to allow the inflow

of water from the valve-chest through the
ports [’ and J to the eylinder. B, and from
the eylinder C outwardly through the port

K and through the valve-ports [ {* to the ex-

haust-port I As soon as the several valve-
pistons begin to move toward the right un-
der the action of the water on the piston T,

however, the part L. of the valve is moved |

| or carried to the left by the action of the

lever ) and rod P until the said part L is
brought jnto position with the ports [ I
thereof beneath or opposite the end bearing-

B

70

sarfaces of the part M of the valve, and the

ports are covered by the valve in the manner
shown in Fig. 5. At the moment the said
ports [ I’ are closed by the ends of the said
part M the flow of water through the several
ports and passages will be arrested and the
pistons I and G, together with the valve-
pistons D D, will be held immovably in the
position to which they were carried by the
water-pressure before closing of the ports
['l'. 'When the part M of the valve is
shifted to the full extent of its throw to the
left, water will continue to flow into the cylin-
der B until the piston F has traveled the full
length of its stroke and the valve is fully

open, unless the pilot-valve M issooner shifted
by the operator, the parts being so arranged

that the ports ([’ will not be closed to the
motion of the part L until the stroke of the
pistons is complete. It follows from theabove
that as long as the ports remain in the posi-
tion shown in Fig. 5 the valve-pistons will
remain at the extreme limit of their move-
ment toward the right, and the water will
continue to enter the operating-cylinder and
the elevator to ascend. When it is desired
to stop the upward movement of the elevator
the part M of the pilot-valve is moved by the
operator back to its central position, as illus-
trated in Ifig. 6. At this time the part L will
be at the extreme limit of its movement to-
ward the left, so that the eylinder-port K is
in communication with the valve - chest
through the port /, while the cylinder-port J

75

30

0o

95

100

105

is connected with the exhaust-port I* by

means of the recess /4 so that water from
the valve-chest will enter the cylinder C and
force the piston G toward the left, and thereby
actuating the pistons D D in the same direc-
tion and allowing the escape of water from
the operating-cylinder. As the valve-pistons
move toward the central posilion the part L
of the valve will be moved or shifted by the
action of the lever Q toward the right, so
that at the moment the valve-pistons reach
the position shown in Fig. 16 the said part
L will be restored to its central position and
both ports {-I" will be closed by the part M,
thereby preventing any flow of water through
the cylinder-ports and holding the valve-
pisten immovable and the elevator at rest.
Kig. 1, taken in connection with Figs. 4, 5,
and 0,1llustrates fully the several positionsof
the partsinthecperation of starting and stop-
ping the elevator as the latter is ascending.
The same series of movements take place in
starting and stopping the elevator when the
latter 1s descending. The descent of theele-
vator 18 produced by the outflow of water
from the operatirng-cylinder, and the elevator
1s caused to fall, therefore, by a movement of
the several pistons toward the left in the
drawings.

I1I0

115

I20

125.

1tfollows that to produce a down-
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ward movement of the elevator from its state
of rest the part M of the pilot-valvemust first
be moved from itscentral position toward the
right,.thereby admitting water to the port X
and the inner end of the c¢ylinder C, and the
part L of the valve will then be atntomatically
moved toward the right in the same manner
as before described.

In Fig. 7 the part M of the valve is shown
as moved or shifted to theright and the valves
are being moved into position to allow the
outflow of water from the operating-cylindenr.
As shown in Fig. 8, the part L. has been again
shifted to its central position with reference
to the part M, and the controlling-pistons are
stationary, so that the main valve is held im-
movable in position to allow the escape of
water and the descent of the elevator. As
will clearly appear from comparison of Figs.
¢ and 7,when the valves are moving toward

the left to close the main valve in the ascent

of the elevator, water from the eylinder I es-
capes through therecess (' of the part L of the
valve; but when said valves are moving in the
same direction toopen the main valve in de-
scending the water escapes from said cylin-
der B, through the port J, to the exhaust-port
12, through the ports {* and [* of the sald
part L.

The valve will operate in substantially the
sane manner when the part L. thereof 1s actu-
ated by hand, and the part M automatically or
by the action of the moving pistons. The
movements of the valve when thus operated
are clearly shown in IFigs. 9 to 13, and are as
follows: Inthis instance the part M, which 1s
actuated by the valve, is moved in the same
direction with the valve instead of inanoppo-
site direction, so that a simple lever like the
lever Q cannot be used to communicate mo-
tion from said pistons to the movable port of
the valve; but some other device—such, for
instance, as that illustrated in Ifig. 17 of the
accompanying drawings—must be used for
this purpose. The portsJ and K and exhaust-
port I* are opened and closed by the move-
ment of the part L of the valve, such move-
mentof the said part Lbeing produced by the
operator through the medium of theropes N*
and connections in the manner hereinbefore
deseribed. Starting with the ports of the
slide-valve in a central position, as shown 1in

Figs. 2 and 16, if the part I, is shifted to un-

cover the port I, as shown in Ifig. 9, water
will flow into the eylinder B, thereby causing
the valve-pistons to move to the right and al-
lowing the inflow of water from the port e to
the operating-cylinder and causing the ascent
of the elevator. When the said part L 1s
moved by the operator, the part M will remain
in the same position shown in Fig. 9, and
will allow the inflow of water to the cylinder
B from the port J and from the cylinder C
through the port I and recess /' to the ex-
haust-port I%. As soon as the several con-
nected pistons begin to move toward the right

under the pressure of the water in thecylin- |

420,801

der B hehind the piston F, the lever Q 1is
moved so as to carry the part M toward the
right, bringing it into the position shown in

70

Fig. 10. Water continues to flowinto the cyl-

inder B until the valve is fully opened, unless
the pilot-valve is sooner shifted by the oper-
ator. It will be clear from the above thatas
long as the parts remainin the position shown
in Fig. 10 the valve-pistons will be held to the
extreme limit of their movement toward the
right and the water will continue to flow into
the operating-cylinder and the elevator to
ascend. When it is desired to stop the up-
ward movement of the elevator, the part L of
the pilot-valve is moved toward the left by
the operator and brought to a central posi-
tion, as shown in Fig. 11. At this time (the
part M of the valve being at the limit of its
movement toward the right) the port K will
be brought into communication with the
valve-chest by means of the port /, while the
port J will be brought into communication
with the exhaust-port I* by means of the ports
I’ 2, so that the water under pressure will flow
into the cylinder C behind the piston G
thereof, forcing the valve-pistons D D to the
left and cutting off the inflow of water to the
operating-cylinder.
tons approach their central position the part
M of the pilot-valve will be moved batk to-
ward the left by the action of the lever Q, so
that at the moment the valve-pistons reach
the position shown in Fig. 16 the said part M
will be restored to its central position, and
both. ports J and K being then closed (by the
end portions of the said part M resting over
the ports ') the valve-pistons will remain

immovable and the elevator will be sustained

at rest.

Figs. 12 and 13 illustrate the movements of
the ports of the valve when the elevator is de-
seending, Fig. 12 showing the ports when the
water is flowing into the cylinder C to open
the main valve, and Fig. 13 showing the po-
sition of the pilot-valve when the main valve
is open and water is flowing from the operat-
ing-eylinder. -

igs. 14 and 15 illustrate the same features
of construetion in the pilot-valve which have
een heretofore described as applied toa flat
or D valve instead of a piston-valve. As
illustrated in said figures, the valve-seat is
flat, the part L of the valve is of rectangular

form and is provided with longitudinal as

well as transverse flanges [, the edges of
which rest in contact with the flat valve-seat,
and the part M of the valve bears both atits
side and end margins against the top of the
said part L in a manner readily understood.
Said part L is provided with ports { I [, ar-
ranged and operated in the same manner as
the ports of the piston form of valve.

In Figs. 17 and 18 I have shown a device
for operating the pilot-valve from the pistons
of the controlling - eylinders which may be
used in place of the simple lever-connection
hereinbefore described. In thisinstance the

As the said valve-pis-
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connecting devices between the pistons and

valve serve to move the valve in the same di-
rection that the pistons are moved, so that
this particular device may be conveniently
employed in connection with the form of
valve shown in Figs. 9 to 13, wherein the up-
per part M of the pilot-valve is controlled
automatically by the movement of the valve-
pistons. As shown in said Figs. 17 and 18, a
rock-shaft N is employed having operating-le-
vers N’ N’ and two upwardly-extending rigid
arms O¢ O? connected with a hollow tubular
valve-stem P? said parts O? O? and P? corre-
sponding with the arm O and valve-stem O
shown in Fig. 2. Sis alever mounted to turn
freely on the shaft N and connected at its
upper end with a valve-stemm O® correspond-
ing with the valve-stem P shown in Fig. 2.
S’ 8’ are two arms rigidly connected with the
arm S and extending horizontally inward
from the rock-shaft. Said arms S’ 8’ are ar-
ranged approximately at right angles with
the arm S and form therewith a bell-erank
lever adapted to swing or rock freely upon
the crank-shaft N. T is an oscillating cam
mounted upon a stationary pivot ¢, and is
arranged above the level of the crank-shaft
N. Baid cam is provided with a cam-slot
T/, adapted to engage a roller s, mounted
between the arms S’ S’ at the free ends of
the latter. The cam T is provided with an
arm 1%, which is connected at its free end
with the end of the piston-rod ¢ by means of
a link T® It follows from this construction
that when the said piston-rod and the several
pistons connected therewith are moved in the
cylinders the cam will be given an oscillatory
movementabout its pivot. The cam-slot T’ is
so shaped as to give an oscillatory movement
of the rigidly-connected arms S and S’ &,
and the movement of the said arms 8§’ §’ is
transmitted by means of the valve-rod O3 to
that part of the pilot-valve which it is desirec
to operate automatically. When the cam is
in 1its central position, the roller s stands at
the center of the cam-slot and the part of the
ptlot-valve actuated by the valve-stem O3 is
held in intermediate position, as shown, for
instance, in Fig. 11. Said cam-slot is so ar-
ranged as to lift the arms S’ or carry the lat-
ter toward the pivot of the cam and to move
the valve-stem to the left when the cam is
moved outwardly by movementof the pistons

to the left. A reverse movement of the cam,

produced by a travel of the pistons to the
right, moves the valve-stem O®in the same
direction. In the application of this form of
actuating device to the form of pilot-valve
shown in Figs. 9 to 13 the tubular valve-rod
P? will be connected with the part I. of the

pilot-valve, while the valve-stem 0% will be

connected with the part M of said pilot-valve,
80 that the said part 1. will be controlled by
the operator, while the part M will be auto-

1t 1s to be understood from the :ibove that

are concerned a suifable connection between
the pistons of the controlling-valve and one
of the movable parts of the pilot-valve may
be provided of any desired or preferred char-
acter without departure from my invention.
- I'am aware that a hydraulic valve has been
provided heretofore with a pilot-valve con-
sisting of a single part construected to control
the flow of water to and from the controlling-
cylinders of the valve. I am,however, as far
as I am aware, the first to employ a two-part
pilot-valve one part of which is controlled by
the operator in the moving elevator, while
the other is actuated automatically by means
of an operative connection with the pistons

by which the main valve of the elevator is

controlled. o

R, Fig. 2, indicates a valve placed in the
passage 7 between the valve-chest and the
sourceof water-supply. By closing thisvalve
the pilot-valve can be positively held from
movement, so that the person having control
of the engine can at any time place the parts
1n condition to prevent the elevator from be-
ing moved. The ability to so control the ele-
vator 18 of great advantage, for the reason
that it is often desirable that the elevator
should be secure from possibility of move-
ment—as, for instance, to guard against its
use by unauthorized persons in the absence
of the attendant. Said valve R furthermore
may be employed to control the flow of water
through the passage 1, 830 as toincrease or di-
minish the rapidity with which the main
valve is moved, and to thereby cause the same
to open or close in a longer or shorter time,
as may be found desirable or necessary.

U in KFigs. 1 and 2 indicates, as a whole, a
valve for closing the passage leading from
the valve A to the hydraulic cylinder when
the elevator-cabreaches the limits of its move-

ment 1n either direction. This valve em-

bodies features of novelty which are described
and claimed in a separate application for pat-
ent, Serial No. 316,708, filed in the United
States Patent Office on the 6th day of July,
1889.

I claim as my invention— | o

1. T'he herein-described valve mechanism for
hydraulic elevators, comprising a main valve,
two controlling-cylinders  arranged in align-
ment with each other and connected with the
main-valve casing, pistons in said controlling-
cylinders rigidly connected with each other
and with the movable partof the main valve,
a two-part slide-valve controlling the flow of
water under pressure to said controlling-
cylinders, valve-actuating devices in the ele-

vator-shaft connected with and actuating one

part of said valve, and means connecting the
other part of the said valve with the pistons
of the controlling-cylinders, substantially as
described. | -_

2. The combination, with the main valve,
of two controlling-cylinders and rigidly-con-
nected pistons in said controlling-cylinders,

as far as the main features of my invention ! a valve-chest communicating with a source
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supplying water under pressure and pro-
vided with ports leading to said controlling-
cylinders, and a two-part slide-valve control-
ling said ports, one part of said valve being

¢ operated by hand and the other by the move-

Lo

20

30

35

40

45

50

K

ment of the pistons of the controlling-cylin-
ders, substantially as described.

3. The combination, with the main valve,
of two controlling-cylinders arranged end to
end, a diaphragm or partition separating sald
wlinders, pistons in said cylinders, a con-
necting - rod uniting the pistons passing
through the said diaphragm, a valve-chest
communicating with asource supplying water
under pressure, and provided with ports con-
necting said valve-chest with the sald con-
trolling-cylinders, and a two-part slide-valve,
one part of which is actuated by hand and
the other by the movement of said pistons,
substantially as described.

4. The combination, with a main valve, of
two controlling-cylinders, rigidly-connected
pistons therein, a valve-chest provided with
ports leading to said controlling-cylinders
and an exhaust-port, and a two-part valve
consisting of a part I, having a central port
and two outer ports, and recesses [t I}, com-
municating with the outer ports, and a part
M, having a central recess acting upon the

outer surface of the part I, substantially as

described.
5. The combination, with the main valve,

of two controlling - eylinders, rigidly -con-.
nected pistonstherein,avalve-chest provided Q
with ports connected with the said control-
ling-cylinders,and an exhaust-port, a two-part.
slide - valve, a tubular valve-stem passing

through the side of the valve-chest and cou-
nected with the part L of the valve, a valve-
stem passing through the tubular valve-stem
and connected with one part of the valve, &
hand actuating device connected with one of
said valve-stems, and operative connections
between the other valve-stem and the pistons
of the controlling-cylinders for automatically
actuating the other part of the valve, sub-
stantially as deseribed.

6. The combination, with a main-valve

eylinder A, provided with a central annular

port, and valve-pistons sliding therein, ol
controlling - evlinders located in alignment

-

with each other and with the main-valve eyl-
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inders, a diaphragm or partition between sald
controlling-eylinders, pistons in satd cylin-
ders rigidly connected with each other and
with the valve-pistons, a valve-chest provided
with ports communicating with said control-

ling-eylinders and with an exhaust-port, a

two-part slide-valve within said valve-chest,
one part of which is actuated by hand, and
operative connections between the pistons of
the controlling-eylinders and the other part
of the valve, whereby the latter 1s automati-
cally actuated, substantially as deseribed.

7" The combination, with a main valve, of
two controlling-eylinders, rigidly-connected
pistons therein, a valve-chest provided with
norts leading to said controlling-eylinders
and an exhaust-port, and a two-part valve
consisting of a part I, having three ports,
and a part M, having a central recess acting
upon the outer surface of the part L, valve-
rods for actuating both parts of the said
valve, ahand actuating device connected with
the rod by which the part L of the valve 1s
moved, and means forautomatically actuating

the part M of the valve, comprising an oscilla-

tory cam 7T, which is connected with and
moved by the pistons of the controlling-cyl-
inders, and a roller actuated by the cam and
connected with and giving motion to the
valve stem or rod of said part M of the valve,
substantially as described. |

3. The combination, with the main valve,
controlling-cylinders and pistons, a valve-
chest provided with ports leading to the sald
cylinders, and a two-part valve, one part 1.
of which is actuated by hand, of means for
automatically actuating the other part M of
the valve, comprising an oscillating cam I,
connected with and actuated by the pistons
of the controlling-cylinders, a pivoted arm
S’ carrying a roller engaging said cam, and
an arm S, rigidly attached to the arm S’ and
connected with and moving the said part M
of the valve, substantially as described.

In testimony that I claim the foregoing as
my invention I affix my signaturein presence
of two witnesses.

WILLIAM II. HULTGREN.

-

‘Eifitl'}essesz :
C. CLARENCE POOLE,
HARRY CopB KENNEDY.
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