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UNITED STATES

PATENT OFFICE.

WALTER J. MUNCASTER, OF CUMBERLAND, MARYLAND, ASSIGNOR OF ONE-
HALF TO THE CUMBERLAND IRON AND STEEL SHAFTING COMPANY OF
ALLEGANY COUNTY, MARYLAND, OF SAME PLACE.

PRESS FOR BENDING AND STRAIGHTENING METAL.BARS, &c.

SPECIFICATION forming part of Letters Patent No. 634,245, dated October 3, 1899,
Application filed March 6, 1899, Serial No, 707,946, (No model)

To all whom it may concern:

Beitknown that I, WALTER J. MUNCASTER,
acitizen of the United States, residingat Cumn-
berland, in the county of Allegany and State
of Maryland, have invented certain new and

useful Improvements in Presses for Bending:

and Straightening Metal Shafting, Bars, &e.,
of which the following is a specification.
This invention has reference to presses or
machines for straightening or bending shaft-
ing, rods, beams, and the like, though in-
tended more particularly for straightening

heavyshafting. Theimprovementsare, how-

ever, applicable to presses and machines gen-
erally where great pressure and a positive
stroke are required.

Briefly stated, the invention consists in bhe
combination, Wlth a suitable bed-frame and
supports, of a hydraulic ram having a fixed
limit of movement toward the shaft or ob-
jeet to be acted upon, but provided with an
adjustable nose - piece or bunter, whereby
though the range of movement of the ram re-
main unaltered the point to which the nose-
piece or bunter moves may be varied as oc-
casion requires.

The invention further consists in the em-

ployment, in connection with the above-men--
tioned apparatus, of a removable filling piece

or block adapted to be introduced between
the bunter or nose-piece and the shaft or ob-
jecet acted upon, whereby adequate clearance

or adjusting space may be readily obtained:

with very slight movement of the ram.
These and other features of the invention
will be more fully pointed out in connec-

tion with the accompanying drawings; in-

which—

Trigure 1 is a side elevation of my appara-
tus, part.ly in section, the bed or frame and
the shaft under treatment being broken to
bring the figure within the prescribed limits
of the drawing-sheet. Fig. 2 is a transverse
vertical section on the line 2 2 of Fig. 1, 1ook-
ing in the direction indicated by the arrow
therein. Fig..3 is a transverse vertical sec-
tion taken through the extension of the bed
or base of the machine close to the shaft sup-
porting and rotating mechanism. Fig. 4isa
view showing the work-supports; Fig. 5, a
view showing the hydraulic cylinder provided
with two fluid-inlets, one above and the other

below the head or enlarged portion of the
ram, for the purpose of enabling the same to
be lifted or returned as well as pressed out-
ward by fluid-pressure; Fig. G, a sectional
view showing a preferred construction of the

cylinder and a counterbalance or device in

the form of a spring for returning the ram to
its normal position.

Prior to my present invention machines of
various kinds have been devised having for
their object the bending or straightening of
shafting, bars, beams, and the like. A very
successful machine of this general character
suited to the treatment of shafting of moder-
ate weight is that described in Letters Patent
No. 334,455, granted to me on the 19th day
of January, 1836, Said machine, however,
as is the case with most others with which I
am familiar, depends upon the action of an
eccentric or crank and lever to afford the pres-
sure necessary to the bending or straighten-
ing operation. Other machines employheavy
gerews for this purpose. While both of these
plans answer quite well for shafting, bars, or
beams of relatively light weight, they are not
suited tothetreatmentof heaviershafts, bars,
or beams, and even were they capable of per-

forming the work when new they would in a

short time cease to be satisfactorily operative
owing to the wear and consequent looseness
of the working parts. The only means known
to me to be at once capable of affording the

necessary pressure or power and of bemw
readily and accurately controlled is a hy—

draulic or hydrostatic press. So far as ITam
aware presses of this description have always
been constructed without any stop to limit
the forward or pressing movement of the ram,
the latter being capable of being freely with-
drawn from its eylinder or chamber. Inus-
ing such presses it is customary to continue
thetravel of the ram until the desired effect is
produced, gaging and determining the range
of movement, if at all, simply by the eye.

In truing sha,ftmtr and in straightening or
in bendmcr to given pattern a beam bar, or
other bod§ it is essential that the range of
movement be nicely and certainly déter-
mined, as otherwise the necessary effect can-
not be attained. If, for instance, a shaft be
out of true and it be desired to bring it toits
proper straight form, a slight overpressure
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would result in a deflection in the reverse di-
rection to that in which it was originally bent.
If, on the other hand, the movement be in-
adequate in the first instance, it will be nec-
essary to repeat the pressure, and in so doing
with no guide other than the eye and no con-
trol other than the closing of the inlet-valve
the second stroke or pressure is liable to de-
flect the shaft, bar, or beam beyond the
proper point. To overcome this difficulty, I
form the eylinder with an annular shoulder
or ledge, and I construct the ram with a head

or enlargement of a diameter to fit the inte~

rior of the cylinder and to overhang and to
rest upon an annularledge or shoulder of the
cylinder when the ram is moved outward to
its full limit. Instead of making the end of
the ram to bear directly upon the body acted
upon I bore the same to receive a large and
heavy screw, the end of which forms the
bunter, hammer, or pressing-head, and I pro-
vide said serew with a hand-wheel or equiva-
lent means whereby it may be turned to run
it farther into or out of the ram, and thereby
to determine the point to which its bearing-
face may be carried by the outward move-
ment of the ram.

Referring now to the drawings, A indicates
a bed frame or base which may be of essen-
tially the ordinary form and construction com-
mon in hydrostatic presses for heavy work
and including a heavy cross-bar B. Rising
from opposite ends of said beam or section B
and on opposite sides thereof are four posts
or columns C, the upper ends of which are
likewise connected by a cross-bar D, to which
latter is secured the pressure-ecylinder E.
This eylinder is of two different diameters in-
ternally, asindicated in Fig. 1, the main body
of the ram I or the greater portion of its
length being of smaller diameter and the up-
per portion being of slightly-larger diameter.
By this construction there is formed at the
lowerendof the cylinderan internally-project-
ingledge orshoulder ¢, and t{here is formed at
the upper end of the ram an overhanging pro-
Jjeetion b, which parts together form a stop to
limit the deseent or outward movement of the
ram. The usual cup-leathers or packing-
rings will be provided to insure a tight paclk-
ing of the ram, as indicated in Fig. 1, and as
shown in Fig. 2 said ram may be counterbal-
anced, so that when relieved of [luid-pressure
it shall automatieally rise to its highest point
of movement. In Ifig. 5 I have shown a sec-
ond fluid-inlet 7, opening into the cylinder
beneath the enlarged hiead b of the ram, so
that by introdueing fluid through said open-
ing the ram may be receded and held in its
retarded position. Anysuitable formof valve
may beemployed tocontrol the fluid-passages.
In Fig. 6 a rod or stem 4 is shown passing
through the base of the ram-cylinder and
serewing into the upper end of the ram, said
rod or stem passing vertically through the
top cross-beam D of the pressing-frame and
through a cross-head j, which is guided by
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rods &, encireled by springs /, which, bearing
beneath the cross-head j, serve to raise the
same, and consequently to elevate the ram.
The arrangement of the packing may be va-
ried as desired. I find it convenient, how-
ever, to divide the ceylinder in the manner
shownin I'igs. 5 and 6, uniting its parts either
by bolts passing through the flanges of the
seetions, as in Fig. 5, or by elamping-rings m,
as in Fig. 6. These details are not of the es-
sence of the invention, though of some im-
portance in the practical construction of the
machine.

Gindicates a heavy serew or stem threaded
to enter a socket formed in the ram If and
extending from the lower end thereof upward
to a point near theupper end of the ram. This
stem or serew G has its lower end fashioned
into a hammer or presser head ¢ and is fur-
nished with a hand-wheel d, by which it may
be turned to vary the projection of the ham-
mer or presser head ¢ beyond the outer or
lower end of the ram.

The base-frame or bed will be provided with
work-supports B’ and B’ of suitable character
to sustain the work while undergoing the
pressing operation.

At each end of the press there is an exten-
sion A’ of the bed, upon which extensions
are mounted cross-frames, in which are hung
or pivotally supported roll-carrying frames.
These frames are adapted to be raised and
lowered for the purpose of lifting the shaft
or other body from the bending-supports and
are provided with driving-gear, which may be
thrown into and out of driving relation with
a suitable prime motor for the purpose of ro-
tating a shaft or like cylindrical body when
required. The construction of the roll-sup-
ports and driving mechanisin need not be
minutely deseribed, sinee they are fully sef
forth in my previous patent, No. 334,453,
above mentioned; butforthepurpose of mak-
ing clear the construction and operation of
this machine I will briefly outline this mech-
anism in conneection with the drawings, and
particularly Fig. 3.

. I 1L indicate cross-frames or supports
mounted upon the bed or base frame A and
adjustable longitudinally thereon, so that
they may be broughtnearertogetheror moved
farther apart, as occasion requires.  Pivoted
in brackets or arms of each cross-frame 11 is
a roll-carrying frame I, provided with two
work-supporting rolls I{ and I, to which mo-
tion is imparted in one and the same direction
by means of worms or screws M, earried by
a shaft N, journaled in the swinging frame I,
said worms or screws meshing with worm-
wheels O on the axles or shafts of the rolls
K and L. Each shaft N is provided with a

pulley P, through which motion may be im-
parted thereto, and in practice said pulleys
are of like diameter and are driven by a belt
common to both, so that the work-supporting
rolls of both frames shall be rotated simulta-
neously and equally. The free end of each
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roll-carrying frame I is provided with a pen-
dulous rack-bar Q, which meshes with a pin-
ion R, carried by a rock-shaft 8. Said rock-

shaft is provided with a hand-lever T, by

which it may be turned to effect a raising or
lowering of the roll-carrying frames, and it
is furnished at asuitable point with a ratchet
U, which is engaged by a pawl or dog V, by
which therock-shaft isheld against backward
rotation, and the roll-carrying frames and
rolls are sustained at the desired elevation.
At a point directly beneath the ram or
presser-head there is located a vertically-

. movable yoke W, carrying a grooved roller e.
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The yoke W is raised and lowered by a toggle
f, which is connected by a link g with a hand-
lever X, as shown in Fig. 1. Any other suit-
able mechanism may be employed to raise
and lower the yoke W and its roller e. The
purpose of the roller is to lift the shaft or
bar off the bending-supports B’ to facilitate
its longitudinal movement or its adjustment
in the press.

Y indicates a filling-bloek which when . in-
tended for nse in connection with shafting
or like eylindrieal bodies will have its lower
face curved to correspond to the circumfer-
ence of the shaft or body, and it may conven-
iently be provided with a handle or handles /.

It is of course obvious that other means for
supporting and rotating the work may be
employed, but I have shown and described
that mechanism whieh I prefer to use in prac-
tice and which experience has shown to be
well suited to the requirements of the work.

The work-supporting rollers K I. and their
frames, as also the work-supports B’, are
freely adjustable lengthwise of the bed B and
frames A, so that they may be made to sup-
port the work at suitable points.

. Various modifications may be made in the
details of the apparatus without departing
from the spirit or scope of my invention.

The press being constructed as above set
forth its operation is as follows: The shaft,
bar, or beam to be straightened or bent is
placed upon supports B, said supports and
the frames or carriages II being first placed
at proper distances apart or in proper rela-
tion to the ram F. The swinging frames I
are then brought to the requisite elevation,
so that the shaft will be raised clear of the
supports I3’, and motion being imparted to
the rollers K and L the shaft or other body,
if of cylindrical form, is rotated, thus en-
abling the operator to discover any bends or
erooks and to bring uppermost that side to
which pressure is to be applied. The shaft
is then quickly dropped on the supports B/,
the bunter or hammer face is run back into
the ram, the block Y is placed upon the shaft
or body, and the ram is lowered to the end of
itstravel. Thebunter or hammer face is run
out by means of the hand-wheel until it is
stopped by coming into contact with the fill-
ing-piece Y. The ram is then relieved of
pressure and is refurned by a counterweight

or spring or by fluid-pressure, as the case
may be. The bunter or hammer is then
moved forward by the hand-wheel as much
as in the opinion of the operator will be nec-
essary to produce the desired bend or deflec-

tion of the shaft or other body, after which

fluid-pressure is again applied to the ram
and the latter is forced down until it finds a
bearing upon the seat or shoulder ¢ of the
cylinder, which, as before explained, limifs
and determines the travel of the ram. The
bunter or hammer having been previously set,
as explained, the shaft or other body will be
pressed, bent, or deflected to the precise ex-
tent desired, and hence will be speedily and
accurately brought to the required condition.
This operation will be repeated at such places
and as many times as the condition of the
shaft or other body may require, the shaft be-
ing turned about its axis or moved length-
wise of the machine, as the condition of the
work dictates.

By the use of the bloek. Y, Tam enabled to
lift or adjust the shaft or other body at will
upon & very slight movement of the ram, the
block being temporarily removed from be-
tween the parts to permit such adjustment
and replaced when the adjustment is ef-
fected without altering the previous adjust-
ment of the bunter or hammer face.

I am aware that presses of many forms and
for a variety of purposes have made use of
the hydraulic or hydrostatic ram, and I make
no broad claim thereto; but sofaras Iam ad-
vised and so far as careful inquiry among
manufactirers has developed noone has here-
tofore made or proposed a hydraulic or hy-
drostatic press the ram of which was limited
inits movement in any manner except by con-
tact of its outer or pressing end with the ob-
ject to be pressed or with the frame of the
press, nor has any one, so far asI am aware,
constructed a hydraulic or hydrostatic press
with a ram which in addition to a stop to
limit its outward movement was provided
also with means for varying the adjustment
or projection of the working face or end of
the ram. :

I am aware that it is not broadly new to
provide the ram or piston of a hydraulic press
with a stop or shoulder which might, if occa-
sion required, limit its outward movement.
Myinvention is, however, to be distinguished
from prior patented devices in that the work-
support is of such character as to permit the
objeet under treatment to be deflected or
pressed beyond the line of the work-supports,
which supports consequently do not consti-
tute a-stop to limit the deflection of the work
or the movement of the ram or piston. .Ob-
viously where the work-support and the work
themselves prevent the movement of the ram
beyond a certain predetermined point the
shoulder or stop on the ram itself performs
no funection in the ordinary operation of the
machine. In the class of work under consid-

eration it is essential that the body to be
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straightened or bent shall be capable of de-
flection slightly beyond the point or line
which it is finally to assume, since there is a
greater or less degree of resilience and a par-
tial return of the material to or toward its
original lines. It is because of this require-

“ment and of this action that the stop for the

- or bunter are provided.
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ram or piston and the adjustable nose-piece
While, therefore,
not meaning to claim separately and broadly
a hydraulic press having a stop to limit the
movements of the ram or piston, nor, broadly,
the provision in connection therewith of an
adjustable bunter or nose-piece, I do mean
to claim these matters in the combination and
relation herein set forth.

Having thus described my invention, what
I claim is— ‘

1. Inapressforbending and straightening,
the combination of a work-support adapted
to sustain the work at two separated points
but to permit its deflection beyond the line
of said supports at a point between them; a
cylinder; a ram movable within said cylin-
der; and a stop or shoulder serving to limit
the outward movement of said ram relatively

‘to the eylinder, whereby theram is prevented

from deflecting the work beyond a predeter-
mined point.

2. Ina press for bending and straightening,
the ecombination of a work-support adapted

634,245

to sustain the work at two separated points
but to permit its defleetion beyond the line
of said supports at a point between them; a
cylinder; a ram movable within said eylin-
der; a stop or shoulder serving to limit the
outward movement of said ram relatively to
the cylinder; and an adjustable nose-piece or
bunter applied to the ram; whereby the range
of movement of the bunter or nose-piece may
be varied and accurately determined and the
work may be deflected to varying but accu-
rately-determinable points without liability
of being carried beyond the desired point.

3. The herein-described press consisting of
a bed or base A, A’; cross-beam B; columns
C; cross-beam Dj; hydraulic cylinder E car-
ried by the cross-beam D and provided witha
ledge or shoulder a; a ram or piston F pro-
vided with a head or enlargement b; a serew-
stem G screwing into the ram T¥, and pro-
vided with a bunter or hammer-head ¢; and
two work-supports B’ B’ on opposite sides of
and out of line with the vertical plane of the
ram or piston, substantially as and for the
purpose set forth.

In witness whereof I hereunto set my hand
in the presence of two witnesses.

WALTER J. MUNCASTER.
Witnesses: .
ALBERT CHARLES,
FRANK STARK.
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