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UNITED STATES

PATENT OFFICE.

JOHN H. VAILE, OF DAYTON, OHIO.

PROCESS OF AND APPARATUS FOR EXPRESSING OIL AND REGULATING THE ACTION OF HYDROSTATIC
PRESSES, '

SPECIFICATION forming part of Letters Patent No. 456,606, dated July 28, 1891,
' Application filed May 20, 1886, Sexial No. 202,799, (No model.)

To all whom it may concern:

Be it known that I, JouN H. VAILE, a citi-
zen of the United States, residing at Dayton,
in the county of Montgomery and State of
Ohio, have invented certain new and useful
Improvementsin the Process of and Appara-
tus for Expressing Oil and Regulating and
Controlling the Action of Hydrostatic Presses,
of which the following is a full, clear, and
exact description, reference being had to the
accompanying drawings, forming a part of
this specification.

Myinvention relates to all classes of presses
or pressure devices wherein a liquid is used
to exert the pressure, and wherein a steam-
pump is used to compress the liquid and cre-
ate the pressure to be transmitted by the
liquid to the substance to be compressed, and
as coming primarily within the object of my
invention it relates to hydrostatic presses for
expressing oil from meal, seeds, or other ole-
aginous substances.

It has for its object the simplification of
the construction of this elass of presses and
the rendering of the action of the same as
nearly automatic as possible, though it is ap-
plicable to a much wider range of uses.

Its novelty will be herein set forth and
specifically pointed out in the claims.

In the accompanying drawings Figure 1,
Sheet 1, is a side elevation of so much of the
apparatus as is necessary toillustrate my in-
vention. Fig.2,Sheet],is aplan view.of a pair
or series of presses and connecting pipes and
valves. Fig. 3, Sheet 2, is a sectional eleva-
tion of the governor and valve mechanisms
at the first state of the operation. Fig. 4,
Sheet 3, represents the governor and valve
mechanisms, partially in section, at the seec-
ond stage of the operation. Fig. 5, Sheet 4,
is'a corresponding view showing the parts at
the third stage of the operation. Tig. 6,
Sheet 5, is a corresponding view showing the
parts at the fourth stage of the operation.
Figs. 7 and 8, Skieet 5, are detail views of a
modification of the valve mechanism to be
explained hereinafter. Fig. 9, Sheet 6, re-
presents a sectional elevation of a modifica-
tion of the valve mechanism and means for
operating the same. Fig. 10, Sheet 6,is a
view, partly in section,showing another modi-

fication. TFig. 11, Sheet 7,is a sectional ele-
vation of another modification. Tig. 12,

Sheet 8, is an elevation, partly in section, of
another modification.

The same letters of reference are used to
indicate identical parts in all the figures.

In the use of presses for expressing oil
from oleaginous substances of a thin consist-
ency—such,forinstance,ascotton-seed meal—
there is liability after the pressure has been
applied, owing to the speed and force with
which the press acts, of causing the meal-
containing eloth or bag toburst and the meal
and oil to be squeezed out at the ends and
sides of the press, which is very objection-
able. I purpose to remedy this difficulty by
causing the pressure of the liquidin the press,
generated by the resistance of the meal and
the action of the steam-pump, to antomati-
cally control and regulate the admission of
steam to the steam-pump and the consequent
speed and force of the pressure exerted on
the substance being compressed, and in such
manner that the speed of the pump will rap-
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idly carry the press into working contact -

and up to the point where oil begins to be
expressed, after which the extent of resist-

ance determines and regulates the speed of
the pump and consequent further extent of

the pressure, as will be best understood by
reference to the accompanying drawings and
the operation of the parts therein illustrated,
which T will now describe. ‘ AR
In Figs. 1 and 2, A A may be taken to be a
pair of ordinary oil-presses; B, any suitable
pump connected by pipes C, D, and E to the
presses. FE'isthe usual or any suitable steam-
cylinder whose piston is connected by the
rod G to the pump-rods H. I is the steam-
pipe for admitting steam to the cylinder F.
J J are the exhaust-valve handles, and K the
inlet valve-handles, of the press. I.is the ex-
haust-pipe communicating with each press by
a branch M. All of these parts may e of
the usual or any suitable construection.
Anywhere in the line of the pipe I, but
preferably mnear the steam-cylinder, aund in
this instance at the side of the same, I place
the valve and governor mechanisms, iillus-
trated more particularly in Figs. 8, 6, 7, and
8, where N is the valve-chamber, in this in-
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stance a vertical cylinder with a'steam-inlet
0, and steam-outlet: P, whieh communicates
with the pipe Q,leading to thesteam-cylinder.
R is: the valve-rod, extending through the
cylinder N' and earrying a perforated' eylin-
drical main valve S and asapplemental ey-
lindrical ‘eut-off valve T.. The upper end of
the valve-rod R is'connected in:any suitable
manner, preferably by a rigid connection,
such asa cross-arm w? with a vertical plunger-
rod U, which: is guided between uprights V.
through a stationary cross-head W and mov-
able gross-heads X and Y, to the latter-one Y
of which it is rigidly connected: at its lower
end. This latter cross-head Y islikewise con-
nected :to: the lower projecting: end: of the
valve-rod R, as shown. Thelowerendof the
plunger U is provided with a central bore a;,
in which is fitted a hollow plug Z, secured at
its lower'end to a block A’, which may be at:
tached to or project from the side.of :the
steam-cylinder F and: to which the uprights
Vare secured.: This plug Zis fitted into the
bore of the plunger by means of a packing
b and stuffing-box ¢.  The block: Al is pro-
vided with a port d, communicating with the
bore of the plug:Z, and a pipee connects said
port with a chamber f upon and having free
communication with the interior.of the pump
B. The cross-head X is:supported -upon
springs g, surrounding the uprights V, and
the plunger U is provided with a shoulder or
offset 1, which is some little distance below
said cross-head ' X at the commencement of
the operation of the parts. A larger spiral
spring B’ is confined between the ¢ross-heads
W and X and surrounds the plunger U. It
will be observed that the steam-inlet to the
eylinder N is located between the main valve
S and cut-off valve T, and that a supplemental
steam-inlet ¢ opens from the main inlet O just
above the main valve S. Thelocation of the
discharge-port PisjustabovethevalveSanda

. port j is formed, connecting said outlet P with
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the lower part of the cylinder N beneath the
valve T, in order to more completely balance
both valves. An adjustable plug C’is passed
through the inlet O, so as to cover, close, and
regulate the extent of opening, if desired, of
the port 2. It will be observed that the main
valve S is in the form of a shell closed at its
top and open at its bottom. There is, how-
ever, a small perforation % through the top,
for a purpose to be presently explained. In
addition to this perforation there are rows of
perforations [ through the side of the shell.
Just above the top of the main valve S the
cylinder N is chambered out, as at m, said
chambered-out portion communicating with
the port P.. By means of the nuts n the valve-

rod R can be adjusted up or dowu and set at -

the point- required.

As a means of adjusting the valves Sand T
with reference to each other, the valve-rod
may be in two parts, the npper one of which

is serewed into the cut-off valve T, as seen in.

Fig. 3.. By this construction the valve T may

256,606

be raised or lowered toward orfrom the valve
S by turning the lower portion of the rod,
which is rigidly secured to:the valveTl, or the
valve S ean be raised orilowered from. or:to-
ward the valve T by turning the upper por-
tion of the rod to which it is secured.

The normal position of :the parts when at
rest is that shown in Fig. 3,and it will be seen
from this:construction: that as soon as steam
is-admitted to the:pipe I:it will pass through
the port ¢ over the topofthevalve S, and also
up through the small perforation & inthe top
of the valve S and out through: the port P
and pipe Q, wherenpoun the pump will be put
in motion and the press started. . As soon:as
any pressure-is developed that :pressure will
be communicated through the pipe e and plug
Z to the interior of the plunger U, which will
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begin to ascend and carry with it the valve-

rod R'and valves S and T, Inascendingand
thus raising the: valves it will ‘have to en-
counter only the résistance of the springs g,
whichare icomparatively light,until the stop
or shoulder h:comes in contact with the cross-
head X. 'The position of the valves and parts
at this point:is:shown:in Fig. 4, where it will
be seen that the valve Shas passedand closed
the port4and.: is just: beginning to uncover
the upper rows of perforations: I, through
which and the perforation % sufficient steam
is ‘admitted to keep the: pump slowly: but
steadily at work. ‘It is at:this stage of the
operation that the oil is' being the most rap-
idly expressed—a stage at which it is: desired

‘that only sufficient pressure be exerted to ex-

press the large bulk of easily-expressed oil,and
a stage at which care must be used not to per-
mit enough pressure to cause the meal and oil
toburst the cloth or bag and be squeezed outat
the sides and ends of the press. Only asmall
qnantity of steam is therefore being admitted
to the pump, mainly through the perfora-
tion k,and the pressure increases very slowly
until the bulk of the oil having been expressed
and the meal become more compact and
solid greater resistance is offered tothe platen
of the press and the pressure of theliquid in
the press and pump consequently increased,
which pressure is communicated through the
pipe e and plug Z to the plunger U, causing
the latter to overcome the résistance of the
spring B’ and continue to rise, carrying up
the valves 8 and T and uncovering the upper
rows of perforations I, More steam Dbeing
thus admitted to the pump the force of its ac-
tion is increased, the pressure of the liquid in
the press and pump increased, the increased
pressure transmitted through the pipe ¢ and
plug Z to the plunger U, the latter further
raised with the valves S and T, and more and
more of the perforations ! gradually exposed.
This position of the parts is shown in Fig. 5.
In this manner the pressure is rapidly in-
creased until the maximum degree desired is
reached. The valves S and T are so set that

as soon as the pressurereachesthis maximum
degree—for instance, two thousand or five
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thousand pounds——the plunger U will be suffi-
ciently raised to cause the valve T to passand
completely close the main steam-inlet O, as
seen in Tig. 6, thereby cutting off all the
steam and holding the press or presses up to
that degree of pressure as long as desired.
When the pressureis relieved by openingthe
exhaust-valves J, the springs B’ and ¢, as-
sisted by the weight of the parts, cause the
plunger U andvalves S and T to instantly de-
scend and resume their normal position of

rest shown in Fig. 3.

It will be understood that any suitable
valve (not here shown) is interposed in the

main steam-pipe ata point between the boiler

and the valve mechanism for cutting off the
steam during the time required in refilling
the presses and again admitting it to resume
the operation of pressing. It will be observed
that the eross-head W is made adjustable by
means of the nuts p for the purpose of regu-
lating and adjusting the tension of the spring
B’, and, furthermore, that the tension of the
springs ¢ can be regulated and adjusted by
means of the screw-plugs r, Fig. 3, inserted
either through the cross-head X or the cross-
head Y, and which bear against either ends
of said springs.

While I have shown as my preferred form
of construction the double valves Sand T and
a -direct connection of said valves with the
plunger U, T donot wish to be limited to these
constructions alone, nor, in fact, to the pre-
cise construction of any valve or valves which
may be employed when said valve or valves
have the functions of those described and op-
erate automatically to first partially cut off
the supply of steam from the steam-pipe,then
to gradually increase the amount of steam ad-
mitted until the maximum degree of press-
ure desired is reached, and then to cut off all
the steam. For instance, in Figs. 7 and 8 I
have shown a modified form of construction
of a valve, wherein a segmentally-slotted disk
D’ is oscillated by a crank E’, connected by
leverage or otherwise to the plunger U. This
disk, provided with the supplemental inlet 7,
fits upon a perforated seat ¥/, extending across
the valve-chamber G’, the perforations in
said seat registering with the segmental slots
in the disk. When steam is first admitted, it
As
the plunger U is actuated, the disk is so ro-
tated on the seat as to close the inlet 2 and
uncover more and more of the perforations
until the maximum pressure having been at-
tained the segmental slots pass beyond the
perforations, which are then covered by the
solid portions of the disk.

In its application to the pressure of oleagi-
nous materials, whether paraffine, cotton-seed,
or linseed meal, or other like substances,
where it is desired that the press should rest
and travel very slowly during  the time that
the surplus oilis being most rapidly expressed,
the adjustment of the parts and the tension
of the springs B’ and ¢ are so regulated that,

as before explained, just after-the port ¢ has
been closed and before the perforationslhave
been uncovered only sufficient steam is ad-
mitted through the perforation % to keep the
pump working sufficiently to keep the press
up to its work, thereby preventing thesqueez-
ing out of the substance with the oil, which
is one of the main difficulties I seek to over-
come. After {his has been accomplished and
the substance becomes more solidified the

pressure increases so materially, owing to the

increased resistance of thesubstance acted ¢n,
as to cause the admission of sufficient addi-
tional steain to overcome it and carry the
press up to its maximum degree of pressure.

While I have shown and heretofore de-
scribed the governor as a distinet and sepa-
rate device for controlling the operation of
the valve mechanisin, yet the same as such
may be dispensed with and the valve mech-

-anism regulated and controlled by admitting

the liquid, under the pressure of the press and
pump, directly to the valve or valve-rod:
Such a construction is illustrated in Fig. 9,
where the valve-rod is shown extended at its
lower end and entering through a stuffing-
box s and constituting a piston within a co-
incidently-hored chamber {in a casting H’,
into which chamber the liquid is admitted
from the pipee. In this manner the valve-
rod receives the direct action of the pressure
of the liquid. To resist this pressure in the
upward travel of the valve and to reset the
same, the upper end of the valve-rod may be
extended up through perforationsin the cross-
heads W X Y, Fig. 9, supported upon the up-
rights V, carrying and confining the springs
3’ and ¢, and may have adjustably secured
to it a collar w to take the place of the shoul-
der h.

As a substitute for thesprings, the construe-
tion shown in Fig. 11 may be employed, where
the upper end of the valve-rod is pivoted to
a lever I/, whieh is itself pivoted, as at v, to
an upright J’ or any other stationary part,
and has upon its outer end a series of pick-up
weights K’, connected by links w, and pref-
erably an additional sliding weight T/, by
means of which the degree of resistance can
be regulated as desired. Again,asshownin
Fig. 10, the same governor mechanism as is
illustrated in Fig. 3 may be placed under and
connected directly to the valve-rod; or, fur-
ther, as shown in Fig. 12, where the lever I’
and the weights K’ L” are used, the valve-rod

may be pivoted to thelever,as at &, and be’

actuated by a separate piston %, which is in
turn actuated by the pressure of the liquid.
It is also evident that the system of weights
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and the lever might be employed in the con- -

struction shown in Fig. 3instead of the springs,
in which case the plunger U or valve-rod
would be connected directly to the lever.

If it were not for the objection that the oil,
which is the nsual liquid employed for actuat-
ing the presses, gums up under the action of
heat, theliquid under pressureof the press and
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pump might be admitted directly under the
cut-off valve T, in which event said cut-off
valve should be properly packed and the port
4 be dispensed with.

While I have shown the pipe e connected
to a chamber of the pump, it is perfectly ap-
parent that it could be connected directly
with the interior of the press and the same
result accomplished. _

I am aware that it is not new to combine
with a hydrostatic press a governor mechan-
ism operated by the pressure of the liquid in
the press and connected with the throttle-
valve in the steam-pipe to gradually cut off
the supply of steam to the pump as the press-
ure increases; but I believe I am the first to
devise means for causing the pressure of the
liquid in the press to automatically regulate
and control the admission of steam to the
pump atall points between its first admission

to the pump and the point where it is finally.

cut off, the proportion between the amount
of steam admitted to the pump and the press-
ure in the press not being preserved; and my
invention is not limited in its application to
an oil-press in the manner above described,
but is applicable to other purposes where it
is desired that the pressure of the liquid in
the press shall automatically regulate and
control the admission of steam to the pump
in alternately increased and diminished quan-
tities, or vice versa. It is thus applicable as
well where it is desired to increase and di-
minish or diminish and increase the supply
of steam admitted to the pump a number of
times in the-course of the operation as where
it is desired to first admit a full supply, then
diminish it, and then gradually increase it
until it is cut off, as above described in its
application to an oil-press.

Having thusfully deseribed my invention, I
claim— v '

1. The herein-described process of extract-
ing oil from oleaginous matter in a hydro-
static press with a steam-pump, consisting in
first admitting a full supply of steam from the
steam-pipe to the pump and rapidly forcing
up the platen of the press to the point where
oil begins to be expressed, then cutting off a
portion of the supply of steam from thepump
and holding the pressure at a substantially
uniform and predetermined degree while the
surplus oil is being most rapidly expressed,
and then gradually increasing the amount of
steam admitted to the pump until the maxi-
mum degree of pressure desired is. reached,
substantially as described. .

2. The combination, with a hydrostatic
press and a steam-pump,of a steam-valve in-
terposed in the steam-supply pipe to the
pump and operated upon by pressure of the
liquid in the press and pump, said valve co-
operating with valve-passages so arranged
that the continued movement of the valve
will regulate the supply of steam in alter-
nately increased and diminished quantities,
‘as desired, substantially as deseribed.

0

3. The ceombination, with a hydrostatic
press and asteam-pump, of a valve interposed
in the steam-supply pipe to the pump and
operated upon by pressure of the liquid in
the press and pump, and a cut-off valve also
operated upon bythe aforesaid pressure,said
valves co-operating with valve-passages so ar-
ranged that the continued movement c¢f the
valve will regulate the supply of steam in in-
creased or diminished quantities and the cut-
off valve will, when the pressure reaches the
maximum, shut off the supply, substantially
as described. o

4. The combination, with a hydrostatic
press and a steam-pump, of a valve interposed
in the steam-supply pipe to the pump and
operated upon by pressure of the liquid in
the press and pump, a cut-off valve, and
means, substantially as described, for adjust-
ing the pressure at which said valves oper-
ate, the valves being so arranged relative to
the valve-openings that the one admits steam
in increased or diminished quantities, while
the other cuts off the steam at any desired
pressure, substantially as described.

5. The combination, with a hydrostatic
pressand asteam-pump, of a valve interposed
in the steam-supply pipe to the pump, a pis-
ton connected with the valve and actuated
by the pressure of the liquid in press and
pump, and a device,such as a spring, for par-
tially counteracting the pressure on the piston
and regulating the pressure at which said
piston is operated, the valve-passages con-
trolled by the valve being so arranged as that
the continued movement of the valve will
regulate the supply of steam in alternately
inereased and diminished quantities, substan-
tially as described. |

6. The combination, with a hydrostatic
bressand a steam-pump, of a valveinterposed
in the main steam-pipe between the boiler
and pump, a piston operated by the pressure
in press and pump and  connected with the
said valve, a device, such as a spring, for
partially counteracting the pressure of the
liquid on the piston and determining the press-
ure at which it operates, and a steam cut-off
valve also operated from said piston, said
steam-valve and cut-off being so arranged
relative to the valve-openings that their con-
tinued movement will regulate the supply of
steam in increased or diminished quaniities
and at the end of movement the steam will
be cut off by the cut-off valve, substantially
as described.

7. The combination, with a hydrostatic

press and a steam-pump, of an adjustable

valve interposed in the main steam-pipe be-
tween the boiler and the steam-pump, a pis-
ton connected withthe valve and operated by
pressure of the liquid in press and pump, a
device, such as a spring, for partially counter-
acting the pressure of the lignid on the pis-
ton and determining the pressure at which
it operates the valve, and an adjustable cut-
off valve also operated by the piston, said

J
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steam and cut-off valves being so arranged
relative to their ports that their continued
movement under the influence of the piston
will cause them to regulate thesuppiy of steam
to the pumpin increased or diminished quan-
tities and to cut it off when the maximum
pressure is reached.

8. The combination, with a hydrostatic
press and a steam-pump, of a valve interposed
in the main steam-pipe between the boiler
and pump, a piston connected to said valve
and actnated by pressure of the liquid in
press and pump, a device, such as a spring,
for partially counteracting the pressuve of
the liguid on the piston and means for ad-
justing it to regulate the degree of pressure
at which the piston is operated, and a cut-oft
valve operated from said piston, said valves
and their ports beingso arranged that the con-
tinued movement of the valve admits an in-
creased or diminished quantity of steam to
thepump and thesteam-supply is eut off when
the desired pressure is reached, substantially
as described.

9. The combination, with a hydrostatic
pressand asteam-pump, of a valveinterposed
in the main steam-pipe between the boiler

and the steam-pump, and a governor -con-

nected tosaid valve and operated by the press-
ure of the liquid in the press and pump, said
valve-ports being so arranged that the con-
tinued movement of the valve admits steam
to the pump in alternately increased and di-
minished quantities, as desired, substantially
as deseribed.

10. The combination, with a hydrostatic
pressand a steam-pump, of a valveinterposed
in the main steam-pipe between the boiler
and steam-pump and a governor connected
to said valve and operated by the pressure of
the liquid in the press and pump, a cut-off
valve connected to the governor,and said
valves being arranged relative to their ports
sothattheir continued movementwill increase
ordiminish thesteam-supply to the pump and
finally cut it off entirely when the maximum
pressureisreaeched,substantially asdescribed.

11. The combhination, with a hydrostatic
press, a steam-pump, and a valve interposed
in-the main pipe between the hoiler and
pump and a cut-off valve in said pipe, of a
governor and means foradjusting it connected
to the valves and operated by the pressure of
the liquid in the press and pump, said valve
being so arranged relative to its ports asto ad-
mit stéam in alternately increased and di-
minished quantities during the continuation
of the movement, and whereby also the point
at which the steam is cut off can beregulated
as-desired, substantially as described.

12, The combination, with a -hydrostatic
press and a steam-pump, of .an adjustable
valve interposed in the main steam-pipe be-
tween the boiler and pump and a governor
connected to said valve and operated by the
pressure of the liquid in the press and pump,
an adjustable cut-off valve connected to and

operated by the governor, said valve being
$0 arranged relative to its ports as that the
continued movement increases or diminishes
the steam supply, as desired, and said cut-off
valve arranged to cutoff the supply when the
maximum pressure is reached, substantially
as described.

13. The combination, with a hydrostatic
press, a steam-pump, and a valve interposed
in the main steam-pipe between the boiler
and steam-pump, of a governor connected to
said valve and operated by the pressure of
the lignid in the press and pump, said gov-
ernor consisting of a plunger containing a
chamber to receive the lignid under pressure
from the press and pump, and a device ap-
plied to said plunger, such as a spring, for
partially counteracting the pressure of the
liquid, said valve being so arranged relative
to its ports that its continued movementalter-
nately increases and diminishes the supply
of steam to the pump, as desired, substan-
tially as described.

14. The combination, with a hydrostatic
press, a steam-pump, and a valve interposed
in the main steam-pipe between the boiler
and the steam-pump, of a governor connected
to said valve and operated by the pressure
of the liquid in the press and pump,said gov-
ernor consisting of a plunger containing a
chamber to receive the liquid under pressure
from the press and pump, a device, such-as a
spring, applied to said plunger for partially
counteracting the pressure of the liquid on
said planger, and a cut-off valve located in
the steam-supply of the pump,said first-men-
tioned valve being so arranged relative to its
ports that its continued movement increases
ordiminishesthe supply of steam to the pump,
and the cut-off valve arranged so as to cut off
the steam when the maximum pressure is
reached, as set forth.

15. The combination, with a hydrostatic
press, a steam-pump, and a valve interposed
in the main steam-pipe between the boiler
and the steam-pump, of a governor connected
to said valve and operated by the pressure
of the liquid in the press and pump, said gov-
ernor consisting of a plunger containing a
chamber to receive the liquid under pressure
from the press and pump, and adjustable
means applied to said plunger for partially
counteracting the pressure of the liguid on
said plunger, a cut-off: valve located in the
steam-pipe to the pump and operated from
the governor,said first-mentioned valve being
so arranged relative to its ports as toincrease
or diminish the supply of steam during its
continued movement, and the cut-off valve
will be operated when the extreme movement
is reached, whereby the means applied tothe
plunger for partially counteracting the press-
ure of the liquid on said plunger can be ad-
justed to cause the steam to be automatically
cut off at any predetermined degree of :press-
ure desired. ‘

16. The combination, with a hydrostatic
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press and a steam-pump, of valve mechanism
interposed in the main steam-pipe between
the boiler and the steam-pump and actuated
by the pressure of the liquidin the press and
pump, said valve mechanism consisting of
a valve-chamber containing a perforated
steam-admitting valve and a cut-off valve,
said valves being connected so as to operate
together, substantially as and for the purpose
described.

17. The combination, with a hydrostatic
press and a steam-pump, of valve mechanism
interposed in the main steam-pipe between
the boiler and the steam-pump andactuated
by the pressure of the liquid in the pressand
pump, said valve mechanism consisting of
a valve - chamber containing a perforated
steam-admitting valve and a cut-off valve,
said valvesbeing adjustably connected to each
other and operating together, substantially as
and for the purpose described.

18. The combination, with a hydrostatic
press, a steam-pump, and a governor, sub-
stantially as described, of valve mechanism
interposed in the main steam-pipe between
the boiler and the steam-pump, said valve
mechanism consisting of a valve-chamber
containing a perforated steam -admitting
valve and a cut-off valve, sdaid valves being
connected so as to operate together, as and
for the purpose described.

19. The combination, with a hydrostatic
press, a steam-pump, and a governor, sub-
stantially as described, of valve mechanism
interposed in the main steam-pipe hetween
the boiler and the steam-pump, said valve
mechanism, consisting of a valve-chamber
containing s perforated steam -admitting

valve and a cut-off valve, said valves being

adjustably connected to each other and oper-
ating together, as and for the purpose de-
seribed.

20. The combination, with the cylinder N
and steam-inlet O, of the hollow shell-valve
S, provided with the perforation & and fur-
ther perforations 7 and cut-off valve T, said
steam-inlet O entering the cylinder between
the valves, substantially as described.

21. The combination, with the cylinder N,
of valves S and T confined therein, the main
inlet O, opening into said eylinder between
said valves, the supplemental inlet 2, and ad-
justable plug C’, substantially as and for the
purpose described. .

22. The combination, with the cylinder N,
of valves S and T arranged therein, the port P,
and supplemental balancing-port 7, extending
from the port P and opening beneath the
valve T, substantially as and for the purpose
described.

23. The combination, with the valve-rod R,
of uprights V V, plunger U, confined between
said uprights, the stationary cross-head W,
the movable cross-heads X Y, the latter of
which is secured to the plunger, and the
springs B’ and ¢, arranged between said cross-

456,606

heads, substantially as and for the purpose
set forth. . :

94. The combination, with the plunger U, of
uprights V' V, cross-heads W XY, springs B’
g, adjusting-plugs r for regulating the tension
of the springs ¢, and adjusting-nuts p for reg-
ulating the tension of the spring B’, substan-

I tially as described.

25. The combination, with the uprights V

V, eross-heads W X Y, and springs B g, of a-

plunger U, provided with a lifting device or
shoulder 7 to come in contact with and raise
the cross-head X, substantially as described.

26. The combination, with -the uprights V
V, cross-heads W XY, and springs B’ ¢, of a
plunger U, having a recess in its lower end,
into which is fitted a packed piston-plug %,
having communication with the liquid in the
press and pump, substantially as and for the
purpose deseribed. .

27. The combination, with a hydrostatic
pressanda steam-pump,of avalve-chamberin-
terposed in the steam-supply pipe to the pump,
a valve fitted in said chamber and actunated
by the pressure of the liquid in the pressand
pump and provided with openings arranged
to be gradually uncovered by the movement
of the valve in its chamber to admit an in-
creased quantity of steam to the pump as the
pressure in the press increases, substantially
as and for the purpose described.

28. The combination, with a hydrostatic
press and a steam-pump, of a valve-chamber
interposed in the steam-supply pipe to the
pump, and a valve fitted in said chamber and
actuated by the pressure of the liquid in the
press and pump and provided with openings
arranged to be gradually uncovered by the
movement of the valve in its chamber to ad-
mit an inecreased quantity of steam to the
pump as the pressure in the pump increases
and to be finally closed by the continued
movement of said valve in its chamber to
cut off the supply of steam to the pump, sub-
stantially as and for the purpose set forth.

29. The combination, with a hydrostatic
press and a steam-pump, of a valve-chamber
interposed in the steam-supply pipe to-the
pump, and an endwise-moving valve fitted
therein and actuated by the pressure of the
liguid in the press and pump and provided
with openings arranged to be gradually un-
covered by the movement of the valve in its
chamber to admit an increased quantity of
steam to the pump as the pressure in the
pump increases, substantially as and-for the
purpose described. :

80. The combination, with a hydrostatic
pressandasteam-pump, of avalve-chamberin-
terposedin the steam-supply pipe to the pump,
and an endwise-moving valve fitted therein
and actuated by the pressure of the liquid in
the press and pump and provided with open-
ings arranged to be gradually uncovered by
the movement of the valve in its chamber to
admit an increased quantity of steam to the
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pump as the pressure in the press increases
and to De finally closed by the continued
movement of the valve to cut off the steam

from the pump, substantially as and for the

purpose deseribed.

31. The combination, with a hydrostatic
press and a steam-pump, of a valve-chamber
interposed in the steam-supply pipe to the
pump, an endwise-moving tubular valve fit-
ted therein and provided with openings ar-
ranged to be gradually uncovered by the end-
wise movement of the valve to admit an in-
creased quantity of steam to the pump and
to be finally closed by the continued move-
ment of the valve to. cut off the supply of
steam to the pump, a valve-rod connected to
said valve and projecting outside the casing,
a plunger actuated by the pressure of the
liquid in the press and pump, a spring ap-
plied to said plunger for partially counter-
acting the pressure of the liquid on it, and a
cross-arm connecting said plunger and the
valve-rod of the valve, substantially as and
for the purpose desecribed.

32. The combination, with a hydrostatic
press and a steam-pump, of the valve-cham-
ber interposed in the steam-supply pipe to
the pump, the endwise-moving valve therein
for-controlling the admission of steam to the
pump, the plunger actuated by the pressure
of the liguid in the press and pump, and the

cross-arm connecting sald valveand plunger,
whereby as said plunger rises under the press-
ure it carries said valve with it, substantially
as and for the purpose described.

33. The combination, with a hydrostatic
press and a steam-pump, of the valve-cham-
ber interposed in the steam-supply pipe tothe
pump, the tubular valve fitted therein and
having end and intermediate bearings and
suitable ports or openings, the rod eonnection
of said valve, the plunger actuated by the
pressure of the liquid in the press and pump
and connected tothe valve to causé the plun-
ger and valve to move together, whereby as
the pressure in the press and pump increases
the supply of steam isincreased and is finally
cut off by the continued movement of the
valve, substantially as deseribed.

34. The combination, with a hydrostatic
press and a steam-pump, of the. valve-cham-
ber interposed in the steam-supply pipe to
the pump, the valve therein controlling the
passage of steam, the valve-rod, and the
plunger mounted beside and parallel with
the valve-chamber and rigidly connected
with the valve-rod, substantially as and for
the purpose deseribed.

JOHN H. VAILE.

Witnesses:

EDWARD W. RECTOR,
O1T0 RICHTER.
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