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ENING RAILS

John T. Loftus, La Crosse, Wis,
' Application September 18,1937, Serial No. 164,545

13 Claims.

.. Under the peculiar action of locomotives at
high speed the track rails develop bends or kinks
" characterized by downward and sidewise bending
-as though the rail had been struck a powerful
5 Dblow at an incline. See “Notes on Track,” 1903,
by W. M. Camp, pages 983-987. :
.. Heretofore it has been customary to Temove
. such rails and send them to a place equipped with
“special machinery for straightening the bends.
10" Other rails had to be put in the track in the
 meantime and obviously the result was very. ex-
“pensive and delays were frequent.
... The principal object of the present invention is
to provide a simple and inexpensive device and
method for straightening bent or kinked rails
without removing them from the track.”
" Generally speaking, this" is accomplished by
spanning the bend with a strong beam,
buttresses on the head of the rail under the beam
“at about the points where the bend begins,
mounting the power device on the beam and, with
" & suitable shackle applied to the power device,
“simultaneously raising and shifting the bent por-
“tion into line. .
95 'The same scheme with a slightly different
'™ method of application will straighten bends of
“other character.
_ A preférred embodiment of the invention for
_use by ordinary track labor is here described and
' in the accompanying drawings, in
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30 illustrated

" gnich S

" Pig. 1is a side elevation ‘of the rail straightener

.on a bent rail just before applying the straight-

“ening force; B _

g5 Fig. 2 is a similar side elevation with the in-

" “iermediate portion broken away, and illustrating

“thé same straightener in position to travel along

“the Tail between points of use; '

" pigs. 3, 4, 5 and 6 are sections taken on the

40 lines 3—8, 4—48, §—5 and 6—8, respectively; -

.. Fig.Tisa side elevation similar to Fig. 1, show-

“ing the device, in the position it takes just prior

“to6 straightening a downward and sidewise bend

or. kink; ".

45, -Fig. 8 1s a plan view of a rail illustrating the
_ sidewise bend, and indicating the proper location
"of . the buttresses;

. Fig.9isa sectional view taken on the line 9—39
of Fig. 7, illustrating 2 position the parts may

.50 .. take in straightening a downward and sidewise

" . bend or kink;

" Pig. 10 is a perspective view of a wedge used
‘in applying the force to the rail. -
But this particular construction is used for the
. purpose of illustration only and is not intended
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(CL 153—38)

t0 impose. unnecessary limitations on the ap-
pended claims.

Generally speaking, the rail straightener in-
cludes a stiff beam A, a shackle B, a poweriul
jack C, and two buttresses D.

" The beam shown is composed of two lengths
(about ten feet) of one~hundred-thirty pound
r2il 18 with steel plates i1, about 3% x 2% x 9,
welded to the rail heads 12, adjacent to each end
of the rail lengths and steel bars 13,3 x3% x 12
welded to the rail bases I4, adjacent to the ends
of the rail lengths. :

A movable steel jack plate 15 about 3 x10x12,
having spaced flanges 16 to straddle the rail
heads, fits on the intermediate portion of the
beam, as best shown in Figs. 3 and 9, and forms
the base or seat for a. fifty or seventy-five ton
hydraulic jack 17.

The shackle shown includes two steel bars 18,
3 x 334 x 17, each having a slot 43 at one end and
a hole 44 at the other, to receive one and one-half
inch steel rods 19, threaded about six inches at
their lower ends and about twelve inches at their
upper ends to receive nuts 22 and 23.

The buttresses D, here shown, are steel bars
3 x 334 x 12, and are adjustable along the rail to
positions corresponding with the ends of the bend

‘to be straightened.
- In order to facilitate moving, the beam is pro-
vided with wheels 24 journaled on axles 25 having
cccentric cranks 26, journaled in the arms 27 of
forks 28, secured to the ends of the beam by
bolts 29. The forks are made of steel bars offset
inwardly and bent downwardly at their inter-
mediate portions, generally indicated at 30, at
which point they are welded to the beveled end
of the plates 31, (Fig. 6). -

One of the cranks 26 has a pent lever 32 fixed
to it, as by welding at 33, by the aid of which
the crank ax'es can be rotated to shift the wheels
24 from the raised position shown in Fig. 1 to the
lowered position shown in Fig. 2, for lifting the
beam off the rail preparatory to traveling along
the track. :
~ On the lower side, adjacent to one end of the
beam, two loops 34 are welded to the rail bases
to form a socket for receiving one end 35 of an
outrigger bar 36, equipped with s roller 37 for giv-
“ing the device lateral support on the rail oppo-
site to that upon which the wheels 24 travel.
The outrigger is really made up of an inter-
mediate section of tubing with a steel bar insert-
ed and welded in one end, fitted with collars 38
welded in place. The extreme ends have holes
to receive keys 39 and 40.

(53

20

N

0

50




10

30 -

s
(W3

60

B]

70

-1
(4]

2

When the device is to be stored the key 48 can
be removed and the outrigger withdrawn from
the loops 34. Washers 41 and 42 are used at each
side of the beam to give the outrigger a proper
bearing when assembled, as shown in Figs. 5 and
6. It will be noted from Fig 5 that the beam
may tilt towards the center of the track while
traveling and that makes for stability, particu-
larly in the hands of the ordinary track labor.
Upon the application of jack pressure, however,
the device will automatically straighten to an
upright position with respect to the rail to be
straightened.

While the buttresses D might be mounted to
slide along the rail base 14, it has been found
convenient to have them entirely unattached, in
which case they are simply laid on top of the
beam in traveling from one place of operation
to another. They and other barts could be made
cf commercial shapes with a saving of weight,
but again, it has been found expedient to make
the device substantially as shown,

In operaiion the beam A is placed on the bent
rail v.th the bend somewhere along the inter-
med:ate portion of the beam, the jack plate and
jack are located approximately at the middle
of the hend to be straighfened, the shackle is
puiled apart at the slotied ends of the bars 18
and siipped into the position shown in Figs. 1 and
or 9, as the case may be. The buttresses D and

inserted and placed at approximately the
:As of the bend to be siraightened.

If the bead is merely a “surface” bend, as it is
calied, that is to say, a downward bend, opera-
ticn of the jack with the assembly as shown in
Big. 3 will lift the bent portion of the rail be-
tween the bubtresses and take out the bend. Of
course, there is some rebound and for that reason
the downwa: d bend shiculd be raised until there is
a slight indication of an upward bend. Men
readdy lezrn fo estimate the amount of upward
bend that is required.

It happens, however, that in the great majority
of cases the bend is noi only downwa:dly but
sidewise, forming what is known as a kink, and
straightening such a bend in one operation re-
quires an upward and outward movement or
what, in effect, amounts to a diagonally upward
and outward movement, in g direction reverse
to that in which the bending force took effect.
In order to permit this the shackle is made to
have a sidewise adjustment and motion, and use
also is made of a wedge 45, shown in Fig. 10,
tapering from one-half inch to a sharp edge.

In use the wedge is inserted between the lower
bar 18 on the shackle and the base of the rail at
the side toward which the lateral motion is re-
quired. When a straight edge, placed on the
rail, as indicated by the dotted line in Fig. 8,
shows a sidewise bend amounting to one-quarter
inch, the wedge should be inserted to a thickness
of one-eighth inch or thereabouts, Then the
entire shackle should be slewed over, as indicated
in F.g. 9, an amount depending somewhat on the
adjustment of the nuts 22 and somewhat on the
amount of the sidewise bend.

Operation of the jack with the parts so ar-
ranged causes the bent portion of the rail to he
raised and to swing sidewise—to the right in
F.g. 9. In fact, the bent portion of the rail moves
along the vesultant of the upward and sidewise
movement indicated. That this result must take
place will be evident from the following:

S.nce the shackle is slewed over, the longitu-
dinal axis of the jack, which remains vertical or
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substantially se, forms an angle with the longi-
tudinal axis of the shackle, and the transverse
center line of the jack head les at one side (the
lefthand side in Fig. 9) of the transverse center
line of the upper cross bar {8. The initial expan-
sive force of the jack, which may be considered
concentrated at the transverse center line of the
Jack head, thus has a leftward component and
therefore tends to elongate the shackle in the
direction of the diagonal connecting the upper
lefthand and lower righthand corners of the
shackle in Fig. 9. While the shackle is Jointed
and therefore does not of itself resist this elon-

gation, substantial deformation is brevented by

the presence of the solid jack and more particu-
larly by the righthand end of the jack head which
is exerting thrust against the upper cross bar of
the shackle at the right of the center line of the
cross bar, so that the upper cross bar cannot
move toward the lower cross bar as it would
have to do in the attempted deformation of the
shackle. The continued expansion of the jack
thus concentrates the jack force ag the right-
hand end of the jack head, against a line on the
upper cross bar at the right of its transverse
center line, and because this line is off-center of
the bar it produces greater tension in the right-
hand side rod 18 than in the lefthand side rod
{8. This produces a counterclockwise moment
about the center point of the shackle, causing the
lower cross bar and the rail portion adjacent to
it to swing to the right and upwardly. This
movement translates the lower cross bar through
a series of planes which are all parallel to each
other, and the rail base undergoes the same kind
of movement, so that the rail is not appreciably
tw.sted but is transiated simultaneously upward-
ly and laterally.

Of course, the wedze could be inserted between
the right end of the lower bar {8 and the nut 23,
or between the right end of the upper bar {8 and
the nut 22, or the nuts could he adjusted, or a
great variety of cther expedients could be adopted
to apply the ferce in a way to make the bent

poition take the upward snd sidewise movement, .

but in practical use the arrangement shown has
proved satisfactory with ordinary track labor.

It will be evident that if the shackle is rec-
tangular and is made or adjusted so that the

cross bars are substantially parallel, and if the' r

plane of that portion of the rail base which over-
lies the lower cross bar is horizontal and hence
parallel to the bottoms of the buttresses D, the
wedge 45 becomes a convenient means for effect-

ing the necessary canting of the shackle with-

respect to the jack. However, as has been stated,
the required non-parallel relationship of the
longitudinal axes of the jack and shackle may
be effected in any other appropriate way.

The slot 43 and the relatively large holes 44, i

together with the round faces 45 on the nuts 22
and 28, permit the shackle tg take care of the
necessary movement,

It will be understcod that the sidewise bends

are comparatively small; a one-quarter inch in--

ward bhend makes a tight gauge. In attempting
to illustrate the position of the parts shown in
Fig. 9, there is a certain amount of exaggeration.

With the wedge used as indicated, the nuts 22

and 23 need never be chanzed while the device-

is being used on a particular size of rail. The
relatively longer threading at the upper end of
the rods 2{ is to permit adjustment for different
sizes of rail.

The ability to apply the upward and sidewise
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‘tresses, aihd ‘a. power jack device having a base
‘reacting against the beam and a head reacting
“ggainst the upper cross bar having a surface ex-
‘tended along said cross bar for concentrating the
“expansive force of the jack at a point on said bar -
“tending to elongate the frame in the direction of
“a diagonal while another point on said head en-
“gages the bar to resist-deformation of the frame.
7. 6. A device for straightening a downward and
sidewise deformation in a rail by a single bending"

movement to the bent portion of the rail is the
key to the situation, and permits the rail to be
straightened at one operation instead of a plu-
rality  of operations, as would otherwise be
necessary. K

A device constructed substantially as- shown
and described has endured a long period of
service under ‘actual operating conditions and
has made it possible for- the first time to
straighten downward and sidewise bends in rail-

'road rails while in place in the frack.

I claim as my invention—
1. A device for straightening a downward and

sidewise deformation in a rail by a single bend- °

ing operation comprising a stiff beam adapted
to overlie a rail, spaced buttresses to support the
beam on the rail, a shackle comprising a pair
of side members and a pair of rigid cross bars
connected for relative angular movement to pro-
vide a quadrilateral frame enclosing the rail
and beam at a point between the buttresses, and
a jack mounted on the bedam at said point hav-
ing a ‘head narrower than the length of the
uppermost cross bar and engaged therewith with
the axis of the jac¢k at a side of the transverse
center line of said bar. :

2. A device for straightening a downward and
sidewise deformation in 2 rail by a single bending
operation comprising a-stiff beam adapted to
overlie a rail, spaced buttresses to support the
beam on the rail, ‘a shackle comprising a pair

-of side membeérs and a pair of rigid cross bars

connected for relative angular movement to pro-

‘vide a quadrilateral frame enclosing the rail and

beam at a point between the buttresses, and a

- jack mounted on the beam at said point having a

‘ head occupying less than the whole distance be-
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tween the side members, whereby the head may be

~_engaged with the upper cross bar- and the frame
40
" an angle with the frame side members.

may be canted so that the axis of the jack makes

3. A device for straightening a downward and

~ sidewise deformation in a rail by a single bending
. operation comprising a stiff beam adapted to
45

overlie 'a rail, spaced buttresses to support the
beam on a rail, side members and rigid cross hars
loosely coupled at their end portions to form an
angularly adjustable upright quadrilateral frame
enclosing the rail and beam between the but-
tresses, and means interposed between the beam
and the upper cross bar for exerting expansive
force between the beam and a point on said
cross bar at a side of its transverse center line.

4. A device for straightening a downward and
sidewise deformation in a rail by a single bending
operation comprising a stiff beam adapted to
overlie a rail, spaced buttresses to support the
beam on a rail, side members and rigid cross bars
loosely coupled at their end portions to form an
angularly adjustable upright quadrilateral frame
enclosing the rail and beam between the but-
tresses, and means interposed between the beam

and the upper cross bar for exerting expansive

force between the beam and a point on said cross
bar tending to elongate the frame along one
diagonal and simultaneously resisting such elon-
gation. :

5. A device for straightening a downward and
sidewise deformation in a rail by a single bending
operation comprising a stiff beam adapted to
overlie a rail, spaced buttresses to support the

beam on a rail, side members and rigid cross bars’

loosely coupled at their end portions to form an
angularly adjustable upright quadrilateral frame
enclosing the rail and beam between the but-

3

operation comprising a stiff beam adapted to
overlie a rail, spaced buttresses to support the
beam on the rail, a shackle comprising a pair of
side members and a pair of rigid cross bars con-

nected for relative angular movement to provide®

a rectangular frame enclosing the rail and beam
at a point between the buttresses, a jack mounted

on the beam at said point having a head occupy-
ing less than the whole distance between the side
" members ahd engaged with the upper cross bar, -

and means cafiting the frame so that the axis of
the jack makes an angle with the frame side

-members. ‘ . .
7.-A device for straightening a downward and
sidewise deformation in a rail by a single bending™

operation comprising a stiff team adapted fto
overlie a rail, spaced buttresses to support the
beam on the rail, a shackle comprising a pair of

" side members and a pair of rigid cross bars con-
nected for relative angular movement to provide

a rectangular frame enclosing the rall and beam
at a point between the buttresses, a jack mounted
on the beam at said point having a head occupy-

10

ing less than the whele distance between the side

members and engaged with the upper cross bar, =

and a wedge block interposed between the rail
base and the lower cross bar to cant the irame

so that the axis of the jack makes an angle with -

the frame side members. .

8. A device for straighfening a downward and
sidewise deformation in a rail by a single bending
operation comprising a stiff beam adapted to
overlie a rail, spaced buttresses to support the
beam on the rail,.a shackle comprising a pair of
side members and a pair of rigid cross bars con-
nected for relative angular movement to provide
a rectangular frame enclosing the rail and beam

“at‘a point between the buttresses, a jack mount-

ed on the beam at said point having a head oc-
cupying less than the whole distance between the
side members and engaged with the upper cross
bar, and a wedge block mounted on the frame
for rendering the longitudinal axes of the jack
and frame relatively inclined so that the trans-

verse center of the jack head engages the upper

cross bar at a side of its transverse center line,
whereby the thrust of the jack against said Cross
bar contains a lateral component.

9. A device for straightening a downward and

sidewise deformation in a rail by a single bending ¢

operation comprising a stiff beam adapted to
overlie a rail, spaced buttresses to support the
beam on the rail, a jack on the beam between
the buttresses, a shackle comprising a pair of side
members and a pair of rigid cross bars, and means
connecting said members and bars together for
relative angular movement to provide a quadrilat-
eral frame enclosing the jack, beam and rail be-
tween the buttresses, said connecting means com-
prising nuts adjustably threaded on the end por-
tions of the side members for limiting the separa-
tion of the cross bars.

10. In a straightener for downward bends in
a rail of a track, a rigid base for engaging the
head of a rail, a shackle for embracing said base
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and the rail, a device cooperating with the shackle
and the base for bending the rail foward the
base, means supporting the base on the track
inciuding brackets extending from the base, axles
heving crank end portions journaled in the brack-
cts, wheels loose on said axles, and means for
turning said cranks to project said wheels into
engagement with the rail tc support the base clear
of the rail for movement thereon and to retract
said wheels to lower the base into operative en-
gagement with the rail.

11, In a straightener for downward bends in
a rail ¢f & track, a rigid base adapted to be en-
gaged with the head of a rail, a shackle for em-
bracing said base and the rail, a device cooperat-
ing with the shackle and the base for bending the
rail toward the base, means mounting the base
on the track including brackets extending from
the basz, axles having crank end portions jour-
naled in the brackets, wheels loose on said axles
and in substantially the median vertical plane of
vhe rail, and means for turning said cranks to
project said wheels intc engagement with the rail
tc support the base clear of the rail for move-
ment thereon and to retract said wheels to lower
the base into cperative engagement with the rail
with the median vertical planes of the base and
rail aligned. '

12. The method of straightening a downward
and sidewise bend in a rail while in the track
which includes enclosing the bend in a generally
uprightly disposed quadrilateral frame having cp-
posite sides of substantially equal length and
having stiff upper and lower cross bars tied to-
gether at their respective ends so as to be capable
of endwise shifting substantially horizontally rel-
ative to each other while remaining in substan-
tially the same general vertical plane, disposing
the cross bars transversely of the rail with the
upper cross bar displaced herizontally with re-
spect to the lower cross bar in the direction of
the concave side of the sidewise bend so that the
frame is substantially rhomboidal in shape, main-
taining the lower cross bar fast with relation to
the base of the rail in the bent portion thereof,
and applying an expansive force to the frame by
means of a member loosely engaged with the
upper cross bar and maintained substantially ver-

2,180,157

tical, said member having a portion engaged with
said bar of less length than the bar and arranged
to span the center of the bar and located closer to
the upper obtuse angle of the rhomboidal frame

than to the upper acute angle thereof, whereby -

greater tension is set up in the side of the frame
at the concave side of the sidewise bend than in
the opposite side of the frame with the result that
the lower cross bar and the adjacent bent portion

of the rail ntove upwardly toward the upper cross.

bar and shift horizontally with respect to the
upper cross bar and the bent portion is straight-
ened by moving upwardly and to one side.

13. The method of straightening 2 downward
and sidewise bend in a rail while in the track
which includes enclosing the bend in a jointed,
normally oblong rectangular frame having stiff
upper and lower cross bars, deforming the frame
to substantially rhomboidal shape with the plane
of the frame normal to the plane of the rail web
and with the cross bars substantially horizontal
above and below the middle of the bend and the
lower cross bar maintained fast with relation to
the rail base and the upper cross bar displaced
horizontally with respect to the lower cross bar
in the direction of the concave side of the side-
wise bend, arranging an expansible member to
expand, along a line substantially ncrmal to the
straight line of the rail, between the upper and
lower cross bars, maintaining said member in
said position, said member having a portion
loosely engaged with the upper cross bar of less
length than the bar and arranged to span the
center of the bar and located closer to the upper
obtuse angle of the rhomboidal frame than to the
acute angle thereof, and thereupon expanding the
member, whereky greater tension is set up in the
side of the frame at the concave side of the
sidewise bend than in the opposite side of the
frame with the result that the lower cross har

and the adjacent bent portion of the rail move up-"

wardly toward the upper cross bar and shift hor-
izontally with respect to the upper cross bar so
that the frame becomes substantially rectangular
and the bent portion is straightened by moving
upwardly and to one side. :
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