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‘WAnited States

Patent Office.

THOMAS HARBOTTLE, OF BROOKLYN, NEW YORK.
Letters Patent No. 89,656, dated May 4, 1869. “

IMPROVEMENT IN HYDRAULIC PRESSES.
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The Schedule referred to in these Letters Patent and making part. of the same.

To all whom it may concern :

Be it known that I, THOMAS HARBOTTLE, of Brook-

~ lyn, in the county of Kings, and State of New York,
have invented a new and useful Improvementin Valve-
Gear for Hydrauhc Presses; and I do hereby declare
that the following is a full, cleal aud exact description
- thereof, which will enable ot.hers skilled in the art to
make and use the same, reference being had to the

accoIpanying dr&wmgs formmg part of this speclﬁe&-
tion, in which—

Flgme 1is a longitudinal vertical section through
the block, which contains the valves and passages
leading to and from the same, the section being taken
through the line = 2, fig. 2.

Figure 2 is an end view of the block, shmﬂng a side
view of one of the relief-valve levers.

Similar letters of reference indicate like parts.

The object of this invention is to obtain a simple

and effective automatic valve-gear for hydraulic presses,
“whereby the check-valves will close instantly and aunto-
matically at the end of each stroke of the pump, and

each of the relief-valves will duly perform its re- |

spective functions without affecting the operation of

the other check—v&lves or relief-valves connected with

‘the same pump, but different presses. |

-In the valve-gear of hydraulic presses genem]ly, the
great préssure required necessitates the use of a solid
- metal block, which is bored out o receive solid valves
“and to a,ﬁ'ord seats for the same, and is also bored out

to obtain passages of small cahbre for the oil or fluid

used fo pass through to the valves, and fo the pipes
- leading to the pumps and presses.
- And my invention consists in the relative arrange-
~ ment of such valves and passages, and also in the em-
ployment of independent or automatic check-valves,
‘moving freely within chambers in the said block, and
also in the employment of relief or sa,fety-mlves ar-
ranged within' the said block, in such relation to the
~ check-valves and passages communlc&tlng therewith,

-as to operate in the manner hereinafter set forth; and |

the present invention may be considered as an im-
provement on the valve-gear of hydraulic presses gen-
eraily, as the principal advantages thamed ther eby
are—

First, the maintenance of pressure in the rams of
‘one or more of a series of presses connected with the
same pump or set of pumps.

ma,mpula,tlon required at the hand of the attendant in

changing the connection of the pump from one press
to the next.

~ And, finally, the absence of that vigilant a,ttentlon

on the part of the Opel&tor, which, with some of the

presses hitherto provided, is requlred to prevent in-

jury and breakage, and with others to obtain the

~ most economical working of the presses.

- I am thereby enabled to opera,te a numher of
presses by the same pump or pair of pumps, without
loss of time in waiting for any one of the rams to dis-
charge before another is filled, or without requiring

more than one attendant for the pump and valves_ of
g number of the presses.
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My‘ invention will be moye clearly understood bj'

réference to the drawings, in which—
A is a metallic block, having a horizontal tra.nsverse

'.pabbage, I, which comuunicates with the pump or

pumps, _forcmg fluid to the rams of the presses.
In the drawings, the valves and passages are pro-

vided for two presses only, which number is, how-

ever, sufficient to illustrate the invention; but it will
be observed that the chief value of the same lies in
the fact that a number of presses may be easily and
economically 'worked from one and the same pump or

set of pumps. .
G G are two independent check—v&lves, hamng :

slight lift in their respective chambers, which I&tter

are bored out of the block, as shown.

The reduced ends of these valves are formed to fit
against conical seats, ff, surroundmg the short pas-
sages h, leading from the main pump-passage I, and
these v&lves, when seated, shut oif the flow of fluid to

or from the passage @, 1ead1ng to the rams of the

presses
"The construction, a,rra,ngement -and function bemg

‘the same for each pair of valves and their IeSpectwe

passages, one pair only will be described in detail.
The check-valve: G is a solid eylindrical wass of

metal, and is formed with fillets 4 4, which serve as

guldes to keep the valve in the axis of its chamber
and seat, as the body of the valve is of less diameter
than the bore or cha,mber in which it works, in order
to afford a space for the passage of fluid through the
chamber into the passage b, which communicates with

1 the passage @, leadmg to the ram- chamber of the

ress.
’ In practice, a small copper p1pe, leading to the ram-
chamber of the press, is connected with the external
orifice of this passage «, while, in a similar manuner, a
pipe leads from the passage I to the pump or pumps,
and also a pipe leads from the external orifice of the
passage b’, which latter is a-continuation of the pas-
sage b from above the seat of the relief-valve O to the
tank from whence the pump draws the tiuid, which it
delivers into the passage 1.
.The passage @ opens into- the passage b, between -
the check-valve G and the relief-valve C, which latter
is a solid metal cylinder, formed with & reduced lower

end, g, around which the fluid flows to the external

| passage ¥, leading from the bore in which the relief-
Second, tlie simple and expeditious character of the 1 |

valve works

The said reduced end, g, is formed Wlth & conical
base, which fits lightly a;gdanst the seat ¢ e, surround-
ing the vertical part of the passage b.

Tn order to limit the play of the check-valve G, and
also to close its bore or chamber, the latter is htted
with a plug or stop, B, which is formed with a reduced
part, B’, which plﬁJects into the bore or chamber of

i the check-valve, and is made tight therem by leather

cup-packing. |

This plug must be .:Ld,]usta,ble up or down, so that
the part B may be brought to bear furubly against
the check-valve, in order to hold it immovably to its .
seat when the fluid is to be shut off from the press, or

| to remove the said part B’ a short distance from the




check—valve in order to allow the valve to lift and seat
with each stwke of the pump.

The simplest and best method of operating the stop-
- plug B’ is by means of a screw-thread cut on the said
plug, and Worklu,g, in a hollow thread cut directly in
the block, or In a nut tapped into the block, as shown
which Iatter method is preferable, for the purpose of
packing the part B’

In practice, the part bearing the thread should be
enlarged, in order to afford a thread of suitable strength
and pitch. _

In the drawing, the block, vahfe&, a,nd p&SS&gbb are
shown in the full or actual size as employed in prac-
tice, and square-threaded screws, of small pitch, as
therein shown, are also of the requisite leht ive dimen-
sions.

These plugs are formed with square heads, H af-
fordmg attachment {or lever-handles, by means of
which the attendant operates the St0p~plug:,5

D are the welghted levers, pivoted to lugs E, and
resting on the ends of the I‘Gllﬁf—?dﬂve% which prcg(,ct
from the1r bores, above the upper face of the block A,
as shown.

These levers are weighted, to. obtain the desired
pressure per square inch in the pipes, passages, and
ram-chambey, and when the pressure in the ram-
chamber exceeds this predetermined pressure, the re-
lief-valves will be raised, thus permitting a slight
escape of the ﬂuld thwnﬁ'h the passage b’ until the
valve -again seats.

In the operation of this va;lve-geax the water or 011
{the latter being genemﬂy used) is fhreed by the pump
into the passage l. .

The check-valves being free to work, cansequenﬂy
all the presses of the series will be opei ated simulta~
- neously. |

When all the prebses are up, that is to say, when
the matfer in them 18 compressed to the ntmost de-
gree required, the presses are to be lowered.

The attendant now screws down the stop-plug of
one of the check-valves; for example, the first of the
‘series, which seats the valves firmly, thus preventing
any oil from passing either to or from the passaﬂe 1,
through that valve.

The relief valve belonging to the press is thcn IELISBd
by the attendant, and the oil dlSGh’H"Ued from the ram-
chamber of the hIst press back throuﬂ‘h the passage
i to the pump tank.

The stop-plug is then raised again, and the press
operated as before, while the attendant proceeds to
perform the same 01)61&131011 suiceessively on the. valves
of each press of the series, and returning again to the
first press, which by that ‘time had been brought up
and remained in that condition, compressing the mat-
ter placed therein.

Should the pressure exceed the degree reqmred the
same will be equalized throughout the series of presses
(except the one being discharged) by the action of any
one of the relief-valves; and here another advantage
obtaing incidentally, for it frequently occurs in the
practie that safety-valves at the pump-gear of hy-
draulic presses, as heretofore made, from some cause
not well understood, (generally considered to be the
¢olleetion of air undel the safety-valve,) refuse to lift
at the- presses for which they are weighted, thereby
‘producing breakage of some part ot the mechanisin.

- . By my invention, however,if only one of the relief-
valves operates at the proper pressure, the excess of
pressure in the passage I will find vent by the way of
the check-valve and relief-valve of that particular
pressure, thereby equalizing the pressure at all the
valves and passages of the presses which are up.
~ Another advantageous - feature resulting from my
_invention is due to the arrangement of the relief-
valves in the passages b 0, Whlbh latter communicate
with each other, and with the press-passage «, and
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the check-valve chamber, above the seas of the latter
valve, whereby the relief-valve serves alsoas a ﬁ&fety- |
V:;lee, but is free from the violent jumping action
heretofore experienced in such valves, from their in-
pimate connection with the pumps; but in the present
arrangement, the pulsation or shock of the oil is first
felt and softened by the check-valve, and after passing
1t does not act upon the relief _valve suddenly and
harshly, having the continuous medium of oil extend-
ing to the ram-chamber to receive and diffuse the shock
up to the very instant when the relief-valve lifts auto-
matically from excessive pressure.

In the most approved combination of valves for
hiydraulic presses hitherto employed was that of my-
self’ and another, wherein two screw-valves geared

tightly, so as to seat and lift reversely.

They were operated by hand, one valve clésmtr the
passage from the press to the ta,nk and the other cios-
ing the passage from the pump to the press, & cock in
‘i}he pump-passage being employed to shut off the com-

| munication with the pump, while the geared v&lves

were being shifted.

Where a series of these were used, the attendant.
was compelled to charge them mpldly and correctly,
to avoid loss of pressure or. breakage; but with the
present invention, it is-bardly p,psmble for breakage or
loss of' pressure t0 oceur through neglect on the part
of the attendant. =~

When any hydraulic presses are employed in ex-
pressing liquid resident in matter, (as in expressing
linseed-oil and the like,) which requires great pressure,
the most effective or productive moment of pressure is
the terminal pressure, that is to say, the highest de-
gree of pressure which i is obtained and maintained on
the matter when the presses are up to their full ex-
tent, whereby the throbbing action of the pump-fluid
1S ma,de to act on the matter with its full effect.

Now, this -highest degree of pressure will be lost in
charging the valves, unless the same are check-valves,
which retain the pressure in manner deseribed, and a,t
the same time permit the pumps to continue workmg
without breakage.

By the employment of check-valves, the pressure
may be retained in any one or all of the mm—ch&mbers
without danger or detriment, for any desired time, and
the attendant is not; requued to be consfantly present
and vigilant in order to insure the proper working of
the presses.

It will be observed that one of the important feat-

ures of my invention is the stop-plug B’ B, and, as

shown in the drawin g, is a serew-plug, to be opemted
by a hand-lever or wrench; but I desire to be under-
stood as not limiting my mventmn to a screw—stop
plug, or even”a screw-stop, for this feature is subject
to two legitimate modifications, of which the first is to

dispense with the screw-thr eads and form the part B

cylindrical, and fit it air-tight (or pack it} into the bore,
allowing the end to project above the biock, as do the
relief-valves 0, a lever and weight belng employed as.
in the latter V&lVﬁS .

This modification would be demra,ble when the
presses were remote from the pumps; or the part B,
projecting upward as before, night be acted apon by_
means of a set-screw woﬂimg in & nut formed in a
yoke or plate of metal atfixed to the upper surface of
the block A, and arching over the projecting end of
such ulosely—ﬁttmg stop-plug, or an analogous projec-
tion from and continuous with the check-valve itself.

In both of these modifications, the adjustability of
the check-valve would be permltted

In the case of the weighted lever, the same would
be raised by a rope and pulley, lazajdm{r to the attend-
aJnt’ locality.

In practice, a Gup-p&(}klllﬂ‘ of lua,thel is used, which

surrounds. the part B, and is held in plade by the nuts
of the screw-stops, as_ shown.
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I am aware of the existence of the patent, number | the liquid upon the relief-valves reduced, and one block

79,949, July 14, 1868, to W. P. Callahan, and I claim
nothing that is therein embraced; but having thus
described my invention,

What I'claim as new, and desire t0 secure by Let-_

ters Patent, is— -
- The arrangement of the passage I, passages ,
check-valves G, adjustable stops B' B, passages b b’ «,

and the relief-valves C, as herein described, whereby

each press is relieved independently, the pulsation of

provided for a number of presses, for the purpose
specified. - - ) _

The ‘above specification of my invention, signed by
me, this 29th day of October, 1868.

THOS. HARBOTTLE.

Witnesses:
¥. BLOCKLEY,

E. G. COLLINS.
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