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UNITED STATES

PATENT OFFICE.

HENRY WICK, JR.,, OF YOUNGSTOWN, OHIO.

RAIL-STRAIGHTENING MACHINE.

SPECIFICATION forining part of Letters Patent No. 523,496, dated July 24, 1894.
Application filed February 16, 1894, Serial No, 500,425, (Nomodel,)

To all whom it may concern:

Be it known that I, HENRY WICK, Jr.,a citi-
zen of the United States, residing at Youngs-
town, in the ecounty of Mahoning and State of
Ohio, have invented certain new and useful
Improvements in Rail - Straightening - Ma-
chines; and I do hereby declare the following
to be a full, clear,and exact description of my
invention, such as will enable others skilled in
the art towhich it appertainsto make and use
the same, reference being had to the accom-
panying drawings, which form part of this
specification. ,

It is a cause of much expense in the manu-
facture of railroad rails and other like arti-
cles, that considerable labor is required to
straighten the rail after finishing in the rolls
and cooled, in which state it is almost inva-
riably found to be kinked, ¢rooked or curved
in one or all directions; the work of such
straightening is now done very imperfectly
and with considerable labor by means of a
power hammer or press. When employing
such means, the rail or other article is first
straightened so as to bring the surface of the

" head and flange into or approximately into
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parallelism with each other, and then the rail

is given a quarter-turn axially, and the re-

maining sides straightenedin a similar man-
ner.

The object of the present invention is to
provide for the straightening of any or all
bends, kinks or crooks inone continuous op-
eration regardless of the direction of such
bend, 4. e. whether lateral or vertical.

In theaccompanying drawingsforming part
of this specification, Figure 1 is a top plan
view of my improved straightening machine.
Figs. 2 and 3 are views in elevation of the ro-
tating frame, the views being taken at right
angles to each other. Fig. 4 shows in side
elevation and plan thedie journal-box. Fig.
5 illustrates the die in side and edge eleva-
tion, and also in position in the die journal-

box. Figs. 6 and 7 are elevations of the pil-.

low-block and bar-block. Fig. 8 is an end
view of the rotating frame. Fig. 9 isa-trans-

verse section of the frame, the plane of the
section being indicated by the line x—z, Fig.
1. Figs, 10 and 11 are detail views of one of
the die-holding bars and keys. -

In the practice of my invention, pillow-

blocks P P are secured on suitable founda-
tions and in such relation to each other asto
form supports for the hollow j ournals EE’ of
the rotating frame. This frame consists of
three or more disks &, G’ and G’/, the outer
disks G G’ being preferably formed integral
with the journals E E’, while the middle disk
G’ is connected with the outer disk by two
pairs of arms o /. The bars a o’ are ar-
ranged with such a distance between them as
to form.slots whereby the die journal-boxes

J may be adjustably secured to the frame.’

The die journal-boxes are provided with lat-

eral arms slotted at their ends for the recep--

tion of suitable bolts whereby they may be
secured to the bars a a’.
arms of the die . journal-boxes permit of the
adjustment of said boxes transversely of the
frame for.a purpose hereinafter deseribed.
The die journal-boxes are provided with
central openings in which are arranged the
dies D, the walls of the openings of the die
journal-boxes forming bearings for the dies.
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The slots in the -
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On 6ne of the journalsof therotating frame .

is secured a gear-wheel W which intermeshes,
in the operation of the machine, with a suit-
ably driven gear, or any other suitable means
may be employed for rotating the frame.
The dies D are provided near their periph-
eries with a series of holes, one, two, three or
more in number for the reception of rods B,
which extend through the hollow journals of
the frame and have their ends secured in the
bar-blocks B’. These bars D serve to pre-
vent the rotation of the dies with thej ournal-
boxes and rotating frame. In order to pre-
vent the dies from movingout of the journal-
boxes, keys K are inserted through the rods
B on each side of the dies, or any other suit-
able means such as disks or washers which
will overlap the joint between the dies and
journal-boxes may be employed. for this pur-
0se.
P In operating my machine, the journal-box
at one end of the frame is adjusted laterally
so that the axis of the central opening in the
die carried thereby, which opening corre-
sponds approximately in shape to the cross
sectional shape or contour of the articles to
be straightened, is a little to one side of the
general longitudinal axis of the article to be

straightened or the line of'f_eed of the article

8o

85

90

95

100




I0

15

20

25

36

35

40

45

50

55

6o

55

through the machine. This general longi-
tudinal axis or line of feed coincides with or
approximately with the axis of rotation of
the frame. The distance between the axis of
the opening in the die and the axis of motion
of the frame should be such that when a
straight portion of the rail or other article to
be straightened, is bent aside a distance
equal to the distance between these axes, the
‘material will not be deflected beyond its elas-
tie limit, so that the article so deflected will
return to a straight or normal position. The
next journal-box issimilarly adjusted, except
that the axis of the openingin the die will be
on the opposite side of the line of feed or axis
of motion of the frame. 'The next or third
die will be adjusted on the same side of the
axis of motion of the frame as the first die,
and the fourth die will correspond in position
to the second die, and so on throughout the
entire length of the frame the alternate dies
corresponding with each otherasregardstheir
relation to the axis of motion of the frame.

The die journal-boxes are adjusted a dis-
tance apart longitudinally of the frame in
correspondence with the kind or degree of
curvature to be corrected. That is to say, if
the curves in the article to be straightened
are long, the distance between adjacent dies
will also be considerable, but if the curves
are sharp, the distance between the adjacent
dies will be proportionately decreased. In
no case should the adjacent dies be so close
togetheras tohave any shearing action upon
the metal. ’

As the curves, kinks or crooks vary con-
siderably as regards their length and depth in
the same article, it is obvious that if all the
dies were adjusted the same distance apart
longitudinally of the frame, that the shorter
kinks or crooks would not be corrected. In
order toprovide for the removal of these small
kinks, two methods of adjustment of the die
Jjournal-boxes may be employed.

First, the die journal-boxes may be divided
into two or more series, each series contain-
ing three or more die journal-boxes and dies.
In such case, the die journal-boxes of the first
series would be suitably adjusted for opera-
tion on long curves. The next series would
have the die journal-boxes a little closer to-
gether for operation on shorter curves. And
50 on for each series employed.

Second, the distance between adjacent jour-
nal-boxes may be gradually decreased from
one end of the machine to the other. Thatis
to say, the distance between the second and
third die journal-bokes would be less than the
distance between the first and second.

Not only must the die journal-boxes be ad-
justed longitudinally of the frame in propor-
tion to the length of the curves to be oper-
ated on, but they must also have a correspond-
ingly proportional adjustment transverse of
the frame. That is to say, those dies which

are designed to operate upon long curves may
have a greater eccentricity as regards the re-
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lation of the axis of the opening in the die
and the axis of the motion of the frame, than
those dies which are placed closer together.
This decrease in what might be termed the
eccentricity or throw of the dies in closerlon-
gitudinal relation to each other, is necessary
in order to prevent any rupture or break of
tke bar operated on.

It willbe readily understood by those skilled
in the art, that if the bend or curve imparted
by the dies to a straight portion of the rail is
just within the elastic limits of the material,
the greater deflection resulting from the op-
eration of the dies on a crooked or deformed
portion, will produce -a set in the material,
and as such greater deflection is necessarily
taoward or to the general longitudinal axis of
the article, a set will take place in such axis.

Tt is a characteristicof my invention thatas
the crook or bend in the rail is made either by
accident or by unequal contraction in the pro-
cess of cooling, a disturbance in the relations
of the particles of the metal exists at the point
of deformity, in consequence of which the de-
gree of stress that willspring the undeformed
portions to the limit of elasticity will, acting
tipon the deformed portions, restore in such
portions normal conditions, so that the de-
formed portions of the rail instead of spring-
ing back upon the release of stress, will re-
main straight.

Any suitable means known in the art for
effecting the longitudinal movement of the
bar or rail may be employed for feeding such
bar or rail into the machine herein shown
and described.

Having thus described my invention, what
Iclaim asnew,and desire to secure by Letters
Patent, is—

1. In a machine for reducing bends or erooks
in bars, rails, &ec., a series of dies three or
more in number, through openings in which
the bar or rail is to be passed by a length-
wise movement or feed, said dies being sue-
cessively arranged with their openings out of
line with each other and preferably on oppo-
site sides of the central line of feed or move-
ment, in combination with suitable mechan-
ism for imparting to each die a movement
whereby the central or middle point of its
opening shall be caused to move around the
centralline of feed and at right angles thereto
and with suitable mechanism for preventing
the rotation of the dies on their own axes as
also of the bar or rod on its own axis, sub-
stantially as set forth.

2. In a machine for straightening bars, rails
&e., the combination of a series of three or
more dies having openings therein whose
walls bear upon the article in such manner as
to prevent its axial rotation, and means for
so shifting the dies that the axes thereof will
move around the general longitudinal axis of
the article to be straightened, substantially
as set forth.

3. In a machineforstraightening bars, rails
&c., the combination of a rotating frame, a
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geries of dies having openings therein con-
forming approximately to the cross-sectional
shape of the article to bestraightened, a cor-
responding series of journal-boxes for the
dies, so mounted in the frame that alternate
dies will have their axes on one side of the
axis of motion of the frame and the axes of

- the intermediate dies on the opposite side of

I0

said axis, and means for preventing axial ro-
tation of the dies, substantially as set forth.

4, In a machine for straightening bars, rails
&e., the combination of a series of three or
more dies having openings therethrough cor-

- responding approximately to the cross-sec-

tional shape or contour of the article to be 15

straightened, means for so shifting the dies
that the central or middle point will move
around the line of feed through the machine,
successive dies moving in ecircles having

shorter radii than the circles described by the zo

preceding dies, substantially as set forth.
In testimony whereof I hereunto affix my
signature in the presence of two witnesses.

HENRY WICK, J&.

Witnesses:
W. SCOTT BONNELL,
‘Wu. W. BONNELL.




