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UNITED STATES

1,633,559
PATENT OFFICE.

JOHN S. GULLBOM, OF CHICAGO, ILLINOIS, ASSIGNOR, BY MESNE ASSIGNMENTS, TO

ALEMITE DIE-CASTING & MFG. CO.,
ILLINOIS. .

OF CHICAGO, ILLINOIS, A CORPORATION OF

PRESS.

) \ _ )
. Application filed Ang'n\lt\_ 81, 1938. Serial No. 660,308,

My invention relates to presses. While
the invention is primarily related to presses,
it will be understood from the following

specification and claims that it is not intend- -

ed to limit the invention to use in presses
only as the principles thereof may be ap-
plied in machines of a similar class where
a large force is to be developed.

While the particular embodiment which
I shall herein illustrate and - describe is a

hydraulic press, it is to be understood that

the principles of the invention are not lim-
ited to hydraulic transmission of pressure,
but may be applied to presses and like ma-
chines operated solely by mechanical con-
nections or transmissions.

According to my invention, I employ a
.continuously acting motor such as an elec-

tric motor steam engine or any other suit-

able source of power, and convert the mo-
tion of the same into a reciprocating motion
‘of relatively slow action and short travel in
a predetermined fixed path, but with great
mechanical advantage or leverage, so as to
exert great force or pressure. This motion
alone 1s not suitable for compressing a body
to any great extent unless the same is to
extend through only a very short range.
This is because the traverse of the recipro-
cating member is limited and is, in practice,
preferably only a fraction of an inch.
Hence, when the work to be done requires
a travel of the head or jaws or other object
engaging members through a considerable
distance, such limited reciprocatory motion,
while it is capable of exerting sufficient pres-
sure, is not capable unaided of covering the
required path. I provide additional means

in the shape of an extensible connection be-

tween one of the jaws or other work: en-
gaging members for following up the work
and taking up the lost motion upon the
return or in-stroke of the reciprocating
plunger. . In other words, I extend the ap-
plication of the force to a point in advance
of its first application. Where the load is
not a constant load, this interposition of the
extensible connection may be done quite eas-

ily manually by inserting a wedge or turn-.

ing a jackscrew or the like. Thus, when a
piece of metal is formed, or a fibrous body

- compressed,; there is a tendency for the load

to set or remain and the pressure between

the load apd the plunger is less for the re-

like may readily be a

turn stroke than it was upon the out stroke.
In such case, the wedﬁe or jackscrew or the

vanced upon the ces-
sation of pressure between the parts. How-
ever, when the load is a uniform one or sub-
stantially uniform, as, for example, when
the load is a gravity load to be raised, ad-
ditional means must be provided for holding
the load in its advanced position to permit

65

60

the introduction of the extensible connec- -

tion. Whereas the plunger reciprocates or
traverses a closed path, the extensible con-
nection does not do so, but, presents. an ir-
reversible power transmittin

tle force as compared with the reciprocating
member. :

" The press of the present invention is par>-

\ device of rel- -
- atively great strength, but of relatively lit-

70

ticularly useful in connection with the
forming of metal under pressure. This is .

which permits of a simple form of press,
but furthermore, the u
mits of a novel mode. ¢f treatment of the
metal or similar material. The transmitting
connection which imparts the reciprocatory
motion to the plunger gives it a.sine-wave
motion, that is, a motion like the motion of

due to the unsymmétric%nature of the load

of the press per-

75

80

a crank driven piston in a cylinder, start-

ing slowly, speeding up in|the middle of
the stroke, and again stopping slowly, all
without impact or shock which has a shat-
tering effect. This sine-wave form of mo-

35

tion gives the metal or other material time '

to start it slow, then moves it rapidly, and
again gives it time to set. The force of
the stroke throughout this movement is in

00

inverse proportion to its speed, and this is

highly beneficial in that maximum force is
provided for overcoming the static friction
of the particles and again maximum force is
available as the particles come to rest.

The range of motion may be selected to

secure varying effects. For example, maxi-
mum pressure may be secured when the

" plunger approaches the outward end of its

stroke. The periods of rest between im-
pulses of flow are beneficial in' permitting

95

100

the heat to be dissipated and permitting the

grain of the metal to agsume its new posi-
tion without so great injury or so great a
resistance as might be caused by a contin-
uous motion. S

Tn order fo scqusint thoss skilled in thy
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art with the manner of constructing and op-

. erating the device of my invention and

practicing the method therein embodied, 1
shall now describe a particular press and
ity mode of operation, : S

In the accompanying drawings:—

_ TFig. 1 is a side elevational view of a press
embodying my invention;

Fig. 2 is a plan view of the hydraulic pul-
sator or vibrator;

Fig. 3 is a side elevational view of the
same; : _ i
Fig. 4 is an end view taken from the right
of Fig. 3; -

Fig. 5 is a plan view of the press; )

Iig. 6 is a longitudinal vertical section
taken on the line 6—6 of Fig, 8; )

Fig. 7 is a longitudinal vertical section
taken on the line 7—7 of Fig. 5;

Fig. 8 is a horizontal section taken on the
line 8—8 of Fig. 1; i
" Fig. 9 is a fragmentary sectional view of
the take-up wedge viewed on the line 9—9
of Fig. 8; and .

Fig. 10 is a similar sectional view through

~ the guides, as indicated on the line 10—10 of
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Fig. 8. )
ﬁ‘ig. 11 is a fragmentary view of a die
blank; -
Fig. 12 shows the type of hob used in
forming the die. '

The device shown in Fig. 1 comprises a
mechanically driven hydraulic pulsator 1
and a hydraulically operated press 2 con-
nected together by a hydraulic connection
or pipe 3. The hydraulic connection be-
tween the pulsator 1 and the press 2 consti-

tutes a closed system without any automatic -

valves. This hydraulic system s closed by
2 high presure hydraulic valve 4 of great
strength to resist the enormous fluid pres-
sures which are created in the closed system.
The vibrator 1 comprises essentially a eylin-
der 5 and a cooperating reciprocable piston
6, shown more clearly in Figs. 2, 3 and 4.

The eylinder 5 comprises a relatively unfin-

ished interior wall in which the liquid is con-
fined by a stuffing box or gland 7 which fits
closely about the plunger 6. The plunger 6 is
of relatively small diameter and has a fairly
long stroke, that is to say, of the order of
twice the bore, although these proportions
may be varied, as will be appreciated by those
gkilled in the art. The cylinder 5 1s secure-
ly mounted upon a base or frame member 8.

-~ This base 8 provides a suitable split box or

63

bearing 9, said bearing being split in such a
manner as to relieve the cap of the bearing
from major stresses, as is common in engine
practice. A heavy crank shaft 10. has suit-
able bearings in the boxes 9 and this crank
shaft has a crank 11, the crank pin of which
is connected through a suitable connecting
rod 12 to a cross head 13 mounted in guides
14 on the bed or frame member 8. This

1,633,559

cross head is suitably connected to the plung-
er 6, At the outside of the top bearing
9, as. viewed in Iig. 2, I provide a
worm gear and wheel housing 15 which
is provided with an outhoard bearing 16
for the end of the crank shaft 10. With-
in this housing 15 and securely keyed to the
crank shaft 10 is a worm wheel 17, and co-
operating with it is a worm 18, This worm
18 is mounted on a svitable drive shaft 19,
said shaft having bearings, in this cuse anti-
friction bearings 20 and 21, at the end of

_the housing 15, The housing 15 forms a con-

tainer for a suitable lubricant. The outer
races for the anti-friction bearings 20 and 21
are seated in stationary annnlar seats in the
ends of the housing 15 and the same are held
in said annular seats by rings 22 and 23 which
overhang said outer races. The inner :races
are held in place upon the shaft 19 by suit-
able collars 24 and 25 secured upon said shaft
19, These bearings 20 and 21 ave preferably
ball bearings, adapted to take not only the
radial thrust, but also the end thrust caused
by the mutual action of the worm and worm
wheel. A suitable driving pulley 26 is keyed
upon the end of the worm shaft 19 and this
wheel serves not only as a driving belt pul-
ley, but also as a fly wheel to assist in the
overcoming of momentary high resistance to
the action of the plunger 6. The wheel 26 is
adapted to be driven by a belt trained over
it and trained over the pulley of a suitable
electric motor. The inertia of the fly-wheel
26 is intended to be and is made great enough
to throw the crank 11 over center when it
encounters a particularly . high resistance
near the end of its stroke. Thus, as will he
explained more in detail later, there is
available not only the maximum pressure
due to the sine-wave character of the stroke
of the piston G, but also the inertin of the

Aly wheel back of it. 'This will be betier un-

derstood when the crank and the connecting
rod are considered as parts of a togule for
exerting a high pressure upon the piston 6
as it nears the end of its outward stroke.

The in and out reciprocatory motion of
the piston 6 in its ¢ylinder 5 is transmitted to
the cylinder of the press 2.

The press 2 comprises a space member 28
providing a cylinder 29 in which there is
guided the hydraulic piston 30. This pis-
ton 30 closely fits the bore of the upper end
of the cylinder 29. A suitable flexible pack-
ing ring 81 is held in place by a retainer
ring 32 to pack the joint against leakage.
The piston 30 is made hollow for the pur-
pose of decreasing the weight of the same,
and-suitable strengthening webs are formed
on the interior thereof to brace it against .
the stresses to which it is subjected. Since
the piston is hollow and there would be a
tendency to trap air in the same, I provide
a suitable bleeding opening or vent in the
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top of the same as shown at 33, this vent
being normally closed by a suitable screw
plug. The top of the piston 30 is planed
off at right angles to the axis of the same,
and a guide frame 34 is secured to said pis-
ton or plunger. This guide frame 34 has a
flat bottom face cooperating with the top
of the plunger 80 and an inclined top face,

~as indicated at 35 for cooperating with the
takeup wedge 36. It has, furthermore, a-

suitable lug 37 for mounting the lead screw
38 for the wedge 36. The lug 37 is prefera-
bly provided with a suitable bushing hav-
ing threads cooperating with the lead screw
38. The lead screw is preferably provided

with a hand wheel 39 for turning said screw, -

although any other suitable means for turn-
ing said lead screw may be employed.

The frame member 28 is provided with a
suitable pedestal 40 for supporting the en-
tire press and for mounting the same upon

a suitable foundation. This frame member

25
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28 has four equally spaced lugs around its
sides, the lugs being indicated at 41 in Fig.
7, and in these lugs are mounted the guide
and tie-rods 42. The rods42 are shouldered,
as indicated at 43, and suitable collars 44
are set between these shoulders and the top
edges of the lugs 41. _
rods  are threaded and threaded collars or
nuts 44 hold these rods in place. At the
upper ends of the rods I have provided a
platen or bed 45, which similarly has four
lugs 46 mounted upon the upper ends of the
rods in a simpler manner. -

The intermediate parts of the rods 42 are
finished to form guides for the collars 47
which extend outwardly from and form
parts of the platen 34. These collars 47 may
be provided with suitable bushings, if de-
sired, for renewing the bearing surfaces. A
pair of guide pins 48—49 are mounted in the
guiding frame 47, and a suitable head 50,
which has lugs 51 and 52, is guided on said
pins. The wedge 36 lies between the head
50 and the guide frame 47, being rabbeted
into the guide frame 47 and the head 50 be-

.ing rabbeted into the wedge 36, as will be

ap}ilarent from Figs. 7 and 9. The wedge
86 has a pair of depending lugs 54, as shown

- in Fig. 6, which are adapted to fit over the

55
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o

reduced portion- 55 of the end of the lead

screw 38, to connect said lead screw and
wedge together. The lugs 54 are adapted
to travel in a recess 56, formed in the top

-surface of theé guide frame 34. Tt will be

observed that the feed screw 38 is stationary
in its lug 87 and that the depending lugs
54 travel upward as the wedge is advanced.
A suitable wear plate 57 is secured at the
front end of the wedge 36 in advarnce of the
lugs 54 to take the pressure of the feed screw
38 as the wedge forced between the guide
frame 34 and the head 50.

The interior of the cylinder 29 is con-

The lower ends of the.

8

nected to the pulsator through the pipe 3.
The high pressure shut-off valve 4 (see Figs.
6 and &) is in practice placed adjacent the
side of the press where 1t is convenient for
the operator. I have shown the valves fur-

ther removed in Fig. 1 in order.to make a

70

clear diagram of the connection. The high .

pressure shut-off valve is connected through
a T 58 to said pipe 8. Beyond valve 4
there is provided a stop and waste cock 59
having a suitable operating handle 60. This
valve has'a threeway connection; a connec-
tion 61 to the city water supply; a waste
connection 62 running preferably to the.

“sewer; and the connection 63 leading to

the high pressure valve 4. The system is
charged with water by opening the high
pressure valve 4 and the vent piug 33 in
the plunger 30 of the press 2. The stop and
waste cock 59 is then moved to the on posi-
tion, connecting the pipe 3 to the city water

“main 61 for filling of the system with water.
The plunger 30 of the press 2 is of such an’

area that the pressure of the city water
readily raises the same to the desired height.
After all of the air has been.expelled from
the system, the plug 33 is closed.- There-
upon, the cock 59 may be closed and the high
pressure valve 4 is closed. The drive wheel
26 is turned by the driving motor and this
in turn operates the plunger 6 of the pul-
sator 1 at a greatly reduced speed, but with:
greatly increased force. This plunger or
piston 6 has a motion of ascharacter well
fmown by those skilled in the art, the speed
of which varies in accordance with the sine
of the angle of the crank which drives it,
We may term this “harmonic motion”. The
plunger 30- of the press and its connected
parts partakes of the same character of mo-
tion, that is to say, it has a harmonic mo-
tion of greatly reduced travel, but also
greatly increased force. Thus assume that
the system has been filled with suitable
liquid, preferably water, and that the
plunger 30 has been set at the proper height,
any object to be compressed may be placed
upon' the block.50. The plunger 30 will
then be raised and lowered as the plunger 6
is moved in and out of the cylinder 5. Since
there are no valves, such as check valves, to
be taken into account, the liquid in the closed
system may be subjected to very high pres-
sures, and as a result enormous force may
be exerted upon the object between the block
50 and the platen 45. As the piston 30 rises
and falis, the pressure upon the object will
be increased and decreased accordingly. In
order to follow up the first compression
stroke of 'the plunger 30, the operator turns
the hand wheel 39 to advance the screw 38
and thus enter the wedge 36 to a greater ex-
tent between the block 50 and the frame 34.
The wedge, while it is of very small lead or
angle, and js therefore self-locking, is of
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itself a means for raising the head 350, but
of vastly less force than the plunger 30.
Hence the operator will normally be unable
to advance the feed screw 38 while the. pis-
ton is moving upwardly, but as soon as it
starts on. its downward excursion he will be
able to turn the wheel 39 and thus advance
the wedge between the frame 34 and the
head 50 to take up the advance which had
been made by the previous upstroke of the
plunger 30. It will at once
that the wedge and lead screw are but one

- of many ways in which this advance may be

20
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taken up and that a suitable jack screw or
the like might be employed instead of the
equivalent of what I have shown. However,
I find that less space is required by the
wedge as I have employed it than would be

- required for a 1]ackscrew. Moreover, the con-

struction which I employ is simple and rela-
tively inexpensive and easy to machine,

It is also to be understood that I do not
limit the-invention to the employment of a
hydraulic connection for increasing the me-
chanical advantage or leverage, and that for
certain classes of work such connection is
not necessary. : :

The invention is of value regardless of th
manner employed in reciprocating the ac-
tuating plunger 80. A

A particularly useful application of the
principles of my invention is found in the
hobbing of dies. Thus, for instance, let it
be assumed that it is desired to make a num-
ber of moulds all of like form to be tsed
at the same time for forming articles. In
die-casting and the like work, a number of
identical dies for the same object are often
highly desirable. The same thing is true

in moulded work for such material as bake-

lite, condensite, etc. It is customary to form
the dies of steel. The practice known as
“die-hobbing” has come into general use,
This consists in forming a positive or male
die member corresponding to the shape of
the article itself and forcing said hob into
a_suitable piece of steel to form the mould.
Heretofore, it has been customary to force
the hob into the steel blank under hydraulic
pressure. v

I find that my press is peculiarly useful
in work of this character and in fact in any
work in which high pressures are employed
to produce a flow of the material under con-
sideration. ‘

In Fig. 11 I have shown a piece of stock

65 forming a die blank. This blank has
formed therein the impressions 66, in this
cace in the shape of a pinion. These im-
pressions 66 are formed by the hob 67 hav-
ing at its lower end 68 an exact counterpart
of the finished article which the moulds are
to produce and having at its upper end 69
sufficient stock to form a fairly extensive

area for applying pressure.

e understood

1,683,560

In emﬂloying the device of my invention
the blank 65 is laid upon the head 50 with
a suitable Fad or pillow block between them,
and then the hob 68 is set in place upon said
blank. A suitable pillow block may be in-

- terposed between the top of the hob 67 and

the platen 45, if desired. Whereupon, the
pulsator 1 is set into opeération.
4 is opened and the cock 59 is opened to
admit city water pressure to bring the jaws
of the press into engagement with the hob
and blank. Thereupon, the valves 59 and
4 are closed off tight. The plunger, with
its cooperating parts now reciprocates up
and down with -a harmonic motion of rela-
tively short extent. The pressure is great
enough to force the hob into the blank upon
the upward excursion of the plunger 30,
As the plunger 30 moves downwardly, the
hand wheel 39 is rotated to advance the
wedge between the frame 84 and the head
50 so that upon the return upward move-
ment of the piston 30 the hob and blank are
pressed towards each other with the result
that a further embedding of the hob in the
blank is secured. This action is carried on

70..

The valve

[>]

80

88

until the hob is embedded in the blank to

the desired degree. o
This action of repeated impulses of pres-
sure separated by a period of cessation of
pressure is highly desirable. It permits the
metal to start its flow and carry it through
a certain cycle, and then rest for a moment
and again take up its travel. The wear
upon - the hob is greatly reduced and the
work is made much easier. The heating of

the particles by flow over each other has a

chance to be dissi-pated between periods of
movement, and it 1s possible for a lubricant
to find its way into the working space be-
tween periods of pressure. :

This action of intermittent flow and ces-
sation of flow is highly advantageous in
other cases where metal or other material
is to be shaped or caused to flow, or the par-
ticles to move with respect to each other.

I do not intend to limited to the de-
tails shown or described, or to the materials
which I have referred to in the above
specific embodiment of the invention.

I claim :— v

1. In a hydraulic press system, a hydrau-
lic press including a cylinder, a piston recip-
rocably mounted in the cylinder, and a
platen spaced from and connected to the
cylinder having a portion cooperable with
the top of the piston, a pulsator including a
reciprocatory member having a small am-
plitude of movement, but moving with great
force, said member moving slowly initially,
speeding up in the middle of the stroke,
and ending the stroke relatively slowly, and

5

100
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a fluid connection between the press cyl-

inder and said reciprocatory member for
causing the force of said member to be
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applied to and magnified by the liquid in
the press to actuate said press piston, said
movement of the reciprocatory member
causing said press piston to move the metal
being worked slowly initially to move it
more rapidly on the intermediate portion
of the stroke and to move it slowly finally
so as to give the metal time to set.

2. In a hydraulic press system, a hydrau-
lic press including a cylinder and a recip-
rocable piston therein having a metallic ob-
ject to be worked thereon, said piston being
adapted to be set initially in a given posi-
tion, a pulsator including a reciprocatory
member having a crank movement, a fluid
connection between the liquid in the cyl-

inder and said reciprocatory member for .

8

causing the force of said member to be ap-
plied to and magnified by the liquid in the
cylinder to actuate said press piston, and
take-up means associated with the press op-
erable during the retrograde movement of
the pulsator member to advance the metal-
lic object and load on the piston, said crank
movement of the reciprocatory member
causing said press piston to move the metal
being worked slowly initially, to move it
more rapidly on the intermediate portion of
the stroke and to move it slowly finally so
as to give the metal time to set.

In witness whereof, I hereunto subscribe
my name this 28th day of August, 1923.

JOHN S. GULLBORG.
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