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UNITED STATES

PATENT OFFICE.

FRANK BLOMBERG, oF MEMPHIS, TENNESSEE.

HYDRAULIC PRESS.

SPECIFICATION forming part of Letters Patent No. 506,464, dated October 10, 1893.

Application filed April 11,1892,

To all whom it may concern:

Be it known that I, FRANK BLOMBERG, of
Memphis, in the county of Shelby and State
of Tennessee, have invented certain new and
useful Improvements in Hydraalic Plesses,
and I do hereby declare that the following is
a full, clear, and exact description thereof, ref-
erence being had to the accompanying draw-
ings, and to the letters of reference marked
thereon, which form part of this specification,
in Whlch~——

Figure 1 is a plan view of the pump and
connections Fig. 2 is a side elevation partly
broken away and Fig. 2* is an enlarged lon-
gitudinal vertical sectlon through one of the
pump cylinders, pistons and automatlc valves.
Fig. 3 is an end elevation. Fig. 4 is an en-
larged vertical sectional view through the
main valve. Fig.5 is a transverse section of
the valve on line 6—5,Fig. 4. Fig. 6is alon-
gitudinal sectional view of the ram. Fig.7
is a detail view of the erank-pin box.

This invention is an. 1mprovement in hy-
draulic press mechanisms and its object is to
provide a rapidly operating,evenly running
hydraulic press which can be worked at httle
expense with small power.

To make a pérfect and satisfactory press
for cotton, wool and other compressible sub-
stances Whereln the material is greatly re-

-~ dueed in bulk under ecompression and where-
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in the resistance of the material to compres-
sion increases at first but slowly, it is desira-
ble to have a mechanism whereby the ram
will be moved forward steadily and rapidly
at first, and then gradually slower and more
powerfully. In the ordinary form -of hy-
draulie presses the ram has been worked by
means of a single or double acting pump
which at each stroke ejects the same amount
of water into the ram cylinder. This neces-
sarily, as the resistance of the material un-
der compression increases, ecauses-the pump
to slow up-and puts more and more strain on
the working parts and valves thereof. Where
thecylinder of such pumps is of small capac-
ity the movement of the ram: has been slow,
and where it has been large the power re--
quired to drive the pump to ecompress the
material to the desired degree-has:to be pro-
portionaly increased, so that while hydraulic
presses are considered the best, yet they have

|
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been heretofore either too slow in operation,
or to0 expensive to operate to be of general
utility.

My present invention is designed to com-
bine the good points, and avoid the defects
of the heretofore known styles of hydraulic
presses by making the pumps with a number

of pump cylinders, communicating with a-

common supply and exhaust pipe, and pro-
viding automatic mechanism whereby as the
pressure in the ram cylinder increases, sev-
eral of the pump cylinders will be success-
ively “cut out” or stopped from pumping
thereby decreasing the resistance to be over-
come by the dnvmfr power, and enabling the
pump to be run steadlly and contmuously
during the entire operation of compressing,

with much less driving power required £0
work it than has hcretofore been required;
and I also cause the ram to work rapidly by

first pumping into the ram cylinder from a -

series of pump eylinders, until the pressure

1in thecylinder caused by the resistance of ma-

terial being compressed, reaches a predeter-
mined point. Then by “cutting out” oneor
more cylinders the resistance to the driving

power is decreased and the remaining cylm-

ders are rapidly operated, until the pressure
in the ram cylinder rcaches a still higher
point, when one or more other cylmders are
automatically cut out and soon until the de-

:8ired eompression on the material isattained.

In brief, as the pressure in the ram eylinder

‘increases, the total working surfaces of the
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pumpingpistonsare proportionally decreased, .
so that the same driving power will operate -

the pump when the pressure in the ram cyl-
inder is greatest that operated it when the
pressure was least w1thout injurious strains

-on the pump.

Talsoprovideimproved means whereby the
admission of water into the ram cylinder from
the pumps can be regulated, so that, without
stopping the pump and by a single valve the
water zan be turned into the ram ecylinder,
or into the tank from the pump, or from both
pump and ram ecylinder into the tank, Fi-
nally I provide an improved ram cylinder
and ram, by which all the water admitted
into the ram cylinder acts directly agamst
the ram.

The entire machine;—to wit—the pump,
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valves, ram and ram cylinder, are essential to
make a complete rapidly working press and

have been specially designed and adapted to
co-operate with each othe1 in producing my
perfected hydraulic press for cotton, wool, &e.

My invention therefore eonsmts, ﬁrst in
the novel construction of the multiplex pis-
ton pump; and valves for automatically cut-
ting out of working operation one or more of
the pump cyhndexs successively; second, in
a novel valve for regulating the passage of
water from the pump to the ram cylinder or
tank and from the ram cylinder to tank; and
finally in certain other novel details of con-
struction and -combination of parts hereinaf-
ter deseribed and claimed.

Referring to the drawings by letters;—A
designates the bed plate of the pump which
is bolted to the sills of the press, or other suit-
able support.

B, B, B, designate three pump cylinders
Wluch as shcwn are formed in one casting,
two sets of cylmdels being used, secured 1e-
spectively to the opposﬂ;e ends of the bed
plate duectly opposite each other as indi-
c‘tted in Kig. 1

Cisa crank shaft lying transversely of the
bed plate and Journaled in proper bearings
thereon; and D is the eross head having cen-
tral 0'uldes D’ D’ between which fit the boxes
on the crank of shaft C so that as the crank
revolves, the cross head is rempxocated back
and forth, The box on the crank of shaft C
is formed of three pieces C’, C? C% Parts ¢/
and C? are provided with half recesses or jour-

nals to fit the erank of the shaft, and part ¢’
has its outer edge also tongued or grooved to
fitthe guides D’ on the cross head. The outer
edge of part C? is beveled vertically as shown
and fitted by tongues and. grooves to the op-
positely beveled edwe of part (5, the outer
edge of part C* bemur tongued or frrooved to
fitthegnides on the cross head as shown Part
cs has a bent arm ¢ on its upper end Whleh
overlies the upper end of part C? and is ver-
tleally slotted for the passage of an upstand-
ing threaded bolt ¢’ rigidly affixed to the up-
per end of part C? and ¢, ¢ are adjusting
nuts on this bolt above and below arm ¢ for
adjusting the parts C?, C3, in relation to each
other and holding them so adjusted. By this
means 1 am able to take up wearon the crank
journal boxes eamly without disabling or dis-
mantling the engine,so that theleshdll be no
knockmd of the boxes against the eross head.
The cross head is p10v1ded at its s1des with
honzoutal pieces D? to which are conneeted
the outer ends of plunfrels or pistons B’ B’
which work in the respective cylinders B, B,
B, as shown. The pistons B’ pass ’chrouo*h
adJ ustable btuﬁ’in«r glands orheads B? acrewed
into or otherwise 4ttabhed to the inner ends
of cylinders B and closing the bores of the
cylmdelb The outer end of each eylinder B
in a set communicates with a common inlet
chamber E below and with a common outlet
chamber K’ above. A cheek valve I is in-

terposed between the chamber K and each
eylinder which valve is seated in a removable
seat B’/ serewed into an opening between the
cylinder and chamber E and being guided by
its stem which enters a bore in a removable
cap I? serewed into an opening in a casting
above the valve as shown in Iig. 2. By this
construction each inlet valve can be sepa-
rately and quickly removed for repairs or
cleaning. FEach cylinder communicates with
the chamber E’ at its rear end through an
opening closed by a check valve G as shown
in Fig. 2* which valves are seated in remov-
able seats G® and to which access can be had
by removing serew caps G% The chambers
E’ communicate with each other and with a
common pipe E*so that the water pumped
thereinto from the cylinders will be conducted
to a common outlet and the pressure in the
two chambers K’ be equalized. The cham-
bers E, E, are supplied with water from a
tank by pipes attached at I+

The automatie devices for “cutting out”
one or more cylinders is as follows:—In the
pump shown, having six cylinders, three on
a side, I have only provided means for “cut-
ting out” two cylinders on each side. All the
“cut out” devices are alike in construetion
and operation. Each consists of a short tube
H which is bolted to the bottom of chamber
E belowthe valye F of thecylinder to be con-
trolled, and through this tube plays a longi-
tudmallv movable rod H’ which projects into
chamber E in such position that if sufficiently
elevated itsinner end will strike and lift valve
F and hold it raised. The upper portion 7 of
the bore of the tube is of greater diameter
than its lower portion A/, and on the rod H’
are fixed two pistons H? H¥ respectively oc-
cupying and workingin thalal ger and smaller
parts h, b’ of the b01e of Lhe tube. These
pistons are pr eferably cup leather pistons fac-
ing each other the lower one being confined
on the rod by a collar H3 (which also prevents
the rod falling out of the tube) and a super-
imposed tube H* on the rod, the upper piston
resting en the upper end of the sleeve and
confined by a washer and nut on thethreaded
upper.or inner end of the rod, The two pis-
tons.are thns held 1101d1y in relation to each
other. The chambex in the tube between said
pistons H% H? communicates by asmall pipe
h® with the chambel E’ or the common pipe
E?so that the pressure in the tubes H is equal
to that in said ¢hambers or pipe. Now, ow-
ing to the upper part 2 of the tube, and the
upper piston H? being larger than the lower
part 2" and piston H® it is obvious that the
pressure on the two pistons will be unequal.
Consequently the pressure on the larger pis:
ton will overcome the pressure on the sinaller
piston and the rod I will be lifted, thereby
causing its inner end fto unseat the opposed
valye F. The movement of the rod however
is controlled by means of a spring H® placed
on the outer end of rod between the tube and

a washer on the end of rod, the tenSion of "
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which spring can be adjusted by nuts as in-
dicated in the drawings. Consequéntly the
valve stem will not be raised until the press-
ure on the upper piston is morethan the com-
bined resistance of the spring and the press-
ure on the lower piston; and knowing this
the operator can readily regulate the tension
of the spring so that the rod will not rise and
unseat the valve until the pressure in the
chambers E’ has reached a certain limit. By
employing the two pistons on the stem, as de-
seribed, a very light spring can be made to

regulate u high pressure in the pump cham-

bers and cylinders, but I do not intend to con-
fine myself to the described construetion as
the lower piston mightbe omitted by increas-
ing the power and tension of the spring suf-

“ficiently to hold down the rod against the

pressure on the upper piston to the desired
point. "And obviously instead of springs,
weighted pivoted arms might be used as in
ordinary safety valves. As shown one of
these controlling devices is applied to two of
the eylinders on each side; and they should
be adjusted to operate at different pressures
so that their corresponding cylinders will be
“ecut out” successively as the pressure in
chambers K’ increases, instead of all together.

By “cutting off ” a ¢ylinder I mean that it
ceases to pump water into chamber E’, be-
cause so-long as avalve I is raised, the water
will be simply drawn back and forth'through
said valve between the c¢ylinder and chamber
E. Thereforeso long asarod H is raised and
unseats a valve F, just so long will the cor-
responding cylinder and piston fail to inject
water into chamber E’.

J represents the main valve for regulating:

the pressing operation and the passage of wa-
ter from pump to ram cylinder, &e.  This
valve consists of a tube having its lower
end open, and three branches or joint open-
ings J’ J% J% one above the other as indi-
cated in the drawings, and made in oppo-
site sides of the tube so that there will be no
difficulty in connecting piping thereto. Pref-
erably, the tube is laterally bulged or cham-
bered opposite each opening' J’ J?, J3, as at §’
7% 4% the ends of the chambers communicat-
ing with the respective openings, and a ra-
dially slotted annulus j is placed in each
chamber j” 73 to. guide the reciprocating
valves. K designates a valve stem in said
tube, its upper end extending through a stuf-
fing box J*on the upper end of the tube,
which isthus closed. The stem is shouldered
as at K’ to prevent its being drawn: too far
upward, and below this shoulder isa collar
K? on the rod fitting neatly the bore of tube
J, and above and below this eollar and prop-
erly secured to the stem are two oppositely
facing cup shaped (preferablyleather) valves
L, L’, which when the stem is raised stand be-
tween openings J% J®and cutoff communica-
tion therebetween. I12isasimilar valvefixed
to the lower end of stem K below the opening
J’. The lower end of the tube is left openso

that leakage may be detected, and the stem
and valves easily removed from the tube.
The upper end of the stem K isconnected by
rods or other means with a lever, &ec., so that

it can’ be readily operated by the pressman.

Opening J?is connected to pipe E?*;J’ to pipes
leading to the ram-cylinder; and J® to pipes
leading to the water tank or waste.’

‘When the pump is working and. it is de-
sired fo operate the ram, the valve stem Kis
raised until packing or valves L, 1" stand
above opening J? the water from the pumps

then enters tube J and passing downward is’

arrested by valve L?and escapesthrough pas-
sage J’ to,the ram-cylinder.

L’. When the ram is raised and the pressing
complete the pressman shifts stem K down-
ward until pistons or valves L, L’ pass below
opening J? the waterfrom the pumps escapes
through opening J® and the water in the ram
cylinderis shut therein. Then when the bale
is tied the pump can be stopped, and stem K
still further depressed until valves L, L.’ stand
below opening J? when the water from theram
will move back up through tube J and escape
through opening J® to the tank or waste.
this valve all danger from sudden shutting off

of communication between pump and ram-eyl--

inder while the pump is running, is obviated;

and by a single duplex valve I control the -

water communication between the pump,
ram-cylinder and waste or tank. Preferably
I employ the ram and ram-cylinder shown in
Fig. 7. *The eylinder is formed of a metallic
tube M the ends of which are seated in re-

cessesin metallicheads M” M’ which are united -

by tie-rods M?, M? exterior to the tube, and
securely bound to the heads by nuts M2 The
ram or piston is formed of a shaft or pipe N

of a diameter to fit closely in the tube, and.
having on itshead or inner end two disks N&, -

N3, set in cup-shaped or dished washers pref-
erably leather N’ N’ one above the other se-
cured to the end of ram by bolts N2, Water
is admitted into the eylinder M through pipes
M? conneeted with opening J” of the valve J

below washers N’ and spreads the washers,

making a close joint between the ram head
and the eylinder. This construection of cyl-
inder enables it to be repaired by an inexpe-
rienced party, and it can be repaired-if frac-
tured by hooping it externally.

To briefly summarize the operation of the
apparatus; supposing that the parts are prop-
erly connected to each other and a suitable
press,-and. it is desired to exert a pressure on
the material of, say, six hundred pounds per
square inch, and the driving power for rotat-
ingshaft Cis equal to the task of driving said
shaft, with one pair of pistons only-at such
pressure; there being three pairs of pistons

and cylinders however, obviously the pump

could not be operated economically unless
either additional power be obtained, or the
number of c¢ylinders be diminished. There-
fore the “cutouts”areadjusted so that when

The pressure on-
_valve L?is equalized by the pressure on valve
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the pressure in chambers I’ reaches two hun-
dred pounds per square inch of piston surface
in the cylinders B, two of the cylinders will
be cut out,and when the pressure in the cham-
bers E’ reaches three hundred pounds per
square inch on the working eylinders pistons
two more cylinders will be cut out, leaving
but two eylinders pumping, which can be
run up tosix hundred pounds pressure easily.
When the pump is started, therefore, all six
eylinders are working and consequently the
water is rapidly forced into the ram cylinder.
Then when the pressure reaches two hundred
pounds per square inch on six pistons equal
to six hundred pounds per square inch on
two pistons two cylinders are cut out; this
immediately relieves the pressure and the
pump works rapidly up until the pressure
reaches three hundred pounds persquareinch
on four pistons (equal tosix hundred pounds
on two pistons) and then two more cylinders
are cut out, pressure being relieved and the
pump rapidly operates until the six hundred
pounds  pressure on the two cylinders is
reached, which insures six hundred pounds
pressure in the ram-cylinder. By this ar-
rangement most water is supplied to the ram
cylinder when there is least pressure, and the
water gradually cut off as the resistance of
the material increases, and when the neces-
sary movement of ram is less,

I do not confine myself to any particular
number of pistons and eylinders operating
thus, and it isobvious thatinstead of cutting
out two or more cylinders at a time, they may
be arranged sothat they may be successively
cut out one at a time, and it desired the cyl-
inders may be of different diameters, and
the pumps may be of various coustructions
and kinds.

Having described my invention, what I
claim as new, and desire to secure by Letters
Patent thereon, is—

1. The combination of the tuhe havingthree
differently facing openings, and enlargements
opposite each opening and open at its lower
end, a reciprocating valve stem in said tube
having a shoulder K’ and a collar %? the
washers L, L” L? attached to said stem, and
the radially slotted rings in the enlargements
past which said valves work, substantially as
specified.

2. The combination with the ram cylinder,
with a ram therein corresponding in diameter
with the bore of the cylinder, having two
cup-shaped washers N® placed one over the
other and confined in its eand by disks and
bolts, the disks filling the washers, substan-
tially ag described.

3, The herein described pump consisting

of a base, two sets of pump cylinders, each

set formed in one casting secured to opposite
ends of the base, a single erank shaft, a sin-
gle cross head D, yokes D* on opposite sides
thereof, and the pump piston rods in each set

respectively attached to the yokes D? sub-
stantially as described,

4, The combination with the eylinder and
its inlet valve, of a tube below said valve, a
rod playing through said tube adapted to
strike and unseat the inlet valve when lifted,
a piston on said rod within the tube,a water
inlet below the piston, and an adjustable
spring on the lower end of said rod below the
tube, all constructed and arranged to operate
substantially asand for the purpose described,

5. The combination of the cylinders, the
common inlet and outlet chambers, the inlet
and outlet valves, and the tubes I below the
inlet valves communicating with the outlet
chamber, the rods H’ playing through said
tubes, and the nnequal sized pistons on said
rods respectively above and below water in-
let to the tube whereby they are caused to
rise by pressure of water and unseat the in-
let valves directly above, substantially as de-
scribed. .

6. The combination of two or more eylin-
ders and pistons, a common water supply
chamber, and a common outlet chamber and
receiver, and inlet and outlet valves between
theeylindersand the supply,and outlet cham-
ber with a rod adapted to strike and unseat
the inlet valve having a pair of pistons work-
ing in a chamber of unequal diameters below
the inlet valve and communicating with the
receiver at a point between the pistons adapt-
ed to holding the inlet valve of a cylinder
open when the pressure in the receiver passes
a certain point, substantially as deseribed.

7. The combination of a pump cylinder, an
inlet chamber and valve and a receiver com-
municating with the c¢ylinder with a detach-
able tube located at the inlet side of the inlet
valve, a rod in said {ube, a pair of unequal
sized pistons on said rod and a pipe connec-
tion between said tube and the receiver be-
tween the pistons on the rod whereby the rod
is raised in the inlet chamber by fluid press-
ure from the receiver and at a certain press-
ure and the inlet valve kept open, substan-
tially as desecribed.

8. The combination of the cylinderand pis-
ton, the supply chamber and receiver, and
inlet and outlet valves, with the detachable
tube located opposite the inlet valve having
unequal chambers in its bore, a rod playing
through said tube and supply chamber and
adapted to unseat the inlet valve, pistons on
said rod in the chambers of the tube, and a
fluid inlet between the pistons valves from
the receiver for controlling the movement of
the rod, substantially as set forth.

9. The combination with the cylinder and
its inlet valve and removable valve seat, of
a removable tube below said valve, a rod
playing through said tube adapted to strike
and unseat the inlet valve when lifted, a pis-
ton on said rod within the tube, a water in-
let below the piston, a second smaller piston
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on therod below the water inlet, and a spring
on the lower end of the rod below the tube,
and means for adjusting the tension of said
spring, substantially as and for the purpose
deseribed.

10. The combination of a set of cylinders,
and a set of synchronously operating pistons,
the common inlet and outlet chambers and
valves therein, and removable tubes below
several of the inlet valves each having a por-
tion of its bore enlarged, a rod extending
through each tube and through the inlet
chamber with its upper end just below the
inlet valve, unequal sized pistonson said rod
within the tube, a water inlet to the tube from
the outlet chamber between said pistons, and
means for normally holding said rod down,
substantially as and for the purpose set forth.

11. The ecombination of the pump, the ram
cylinder, and a valve tube interposed be-
tween the pump and cylinder having three
outlets one above the other, the lowest com-
munieating with the cylinder, the central
opening with the pump, and the upper open-
ing with a waste pipe or tank, and a verti-
cally movable valve stem in said tube hav-
ing collar %?, double washers I, I/ and single
washer L? all arranged to operate substan-
tially as and for the purpose deseribed.

In testimony that I claim the foregoing as
my own Iaffix my signature in presence of two

witnesses.
' FRANK BLOMBERG.
Witnesses:
J. 8. ROSAMOND,
J. M. WooDs.
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