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SPECIFICATION forming part of Letters Patent No. 402,101, dated April 28, 1889.
Application filed January 30, 1889, Serial No. 208,066, (No model.)

“To all whom it may concern:

Be it known that I, ANDREW PATERSON, of
McKeesport, Allegheny county, Pennsylva-
nia, have invented certain new and useful

5 Improvements in Machines for Making Axles,
of which the following is a specification.

This invention pertains to machinery em-
ployed in the manufacture of vehicle-axles,
and relates particularly to.machinery for

o forming the collars upon the axles and giving
the axles the proper set. :

In the modern tubular axles with tapering
spindles the external taper is given to the

- spindles by two distinct plans. In one plan
15 the axle is made of parallel cylindrical tub-
ing, and the taper of -the spindle is secured
by turning down the end portions of the tube.
This leaves the spindle portions of the axle of
unreduced diameter internally, and leaves the
zo walls thinner at the ends of the spindle in a
degree represented by the increase in the
depth of metal removed from the ends of the
spindle in the process of turning the tapers.
The other plan of producing the taper-spin-
25 dles involves a swaging process, which, of
course, results in an internal taper, as well as
an. external one, to the spindles. The sur-
face-finish is given to the swaged spindles
by any suitable turning or polishing process.
My improved machinery is designed for op-
erating upon the axle after the spindles have
been tapered, assuming the spindles to be‘of
.- the taper kind, and the taper of the spindles
-may have been produced by either of the
35 methods above indicated. My improved ma-
chinery is designed to form the collars inte-
grally upon the axles and to give the spin-
dles, if tapering, the proper degree of sef.
My improvements will be readily under-
stood by those skilled in the axle-making art
from the following description, taken in con-
nection with the accompanying drawings, in
which— ’
‘ . Figure 1is a side elevation (part vertical
45 longitudinal section) of a tubular axle in that
unfinished stage, in which it is ready for op-
eration of my improved machinery, the axle
in this stage being without collars and without
; set, and having a length somewhat in excess of
- 50 the ultimate finished length of the axle; Fig.
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2, a similar view of the axle after the oper-
ation of my improved machinery, the axle
then having collars and having set and hav-

ing the proper finished length; Fig. 3, a side
elevation (part vertical section) of the press s
portion of my machine; Fig. 4, a vertical ’
transverse section of the same; Fig. 5, a rear
elevation of the heating portion of my ma-
chine, and Fig. 6 an end view of the complete
machine,

In the drawings, A indicates the tubular
body of the axle; B, Fig. 1, tlie tapering spin-
dle portions of the axle before being set, or,
in other words, while the axes of the spindles
are in a common line; C, Fig. 2, these spin- 63
dles after being set so as to throw their axes
out of a common line and throw their bottom
lines into a common horjzontal plane; D, the
usual. nipples for the reception of the axle-
nuts orother wheel-keepers; E, the usual hol- 70
low bushing within the end portions of the
axle, forming the oil-chambers; T, the collars
integrally formed upon the axle where the
spindles join the body; G, those portions of
the axle at and about the points of location 75
of the collars; I, a horizontal press-bed; J, a
pair of hydraulic press-cylinders with their
axes arranged in.a common line, the ¢ylinders
being arranged for sliding motion along the
press-bed, one near each end of the bed, the 8o
eylinders facing each other; I, a screw mount-
ed in the press-bed and engaging the two cyl-
inders and arranged to be turned by power,
as by belt, whereby the two cylinders may be
caused to approach or recede from each other; 85
L, the piston of one of the cylinders, there
being, of course, one for each cylinder; M, a
die—one for each cylinder—fitting the cylin-
der in advance of the piston and adapted to
be moved forward by the piston behind it, 9o
this die having a die-cavity conforming closely
to the form and-dimension of the spindle of
the axle to be operated upon, so that a finished
axle placed therein would be received by a
die-cavity close up to the face of the collar of 95
the axle, the axis of the die-cavity being ob-
ligne to the axis of the press to the same ex-
tent as the axis of the spindle of the finished
axle is to be oblique to the axis of the body
of the axle; N, a pairof two-jawed chucks ar- 100
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ranged for sliding adjustment upon the press-
bed and disposed between the cylinders, each
pair of chucks being arranged crosswise of
the press, so as to grasp an axle disposed ax-
ially in the press; O, die-blocks—one for each
chuck-jaw—rigidly, but removably,secured in
the chuck-jaws and forming parts of the
chucks, these die-blocks having a bore corre-
sponding closely with the external diameter
of the body of the axle to be operated upon;
P, a counterbore in the outer end of each pair
of these die-blocks, this counterbore corre-
sponding in form and dimension with the col-
lar to be produced upon the axle; Q, a dis-
tance-piece. supported on the press-bed and
located between and engaging the two chucks
and serving to limit their approach toward
each other, the length of this distance-piece
being such that the distance from out to out
of the two pairs of die-blocks O will corre-
spond to the distance from out to out of the
two collars on the axle to be produced; R,

- the general pipe system for supplying and
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discharging the liquid from the hydraulic cyl-
inders, this pipe system to have the usual
connection with forece-pump or accumulator
and to have the usual controlling-valves, &c.,
as is usual in operations with hydraulic
presses; S, a pair of gas-heaters disposed at
such a distance from each other that when an
axle is laid upon them each heater will be
under a portion, G, of the axle; T, a gas-
pipe extending from one heater to the other
and adapted to be connected with a source of
gas-supply; U, a row of vertical jet-pipes
longitudinally disposed at each end of this
gas-pipe, whereby provision is made for a
row of gas-jets at each gas-heater; V, two
sets of intermembering disks or rollers, one
for each gas-heater, these sets of rollersbeing
so disposed that when an axle is laid above
them it will be supported by them in such po-
sition that the ends of the axle projecting
outwardly beyond the rollers will be verti-
cally over the rows of gas-jets; W, a pulley
upon one of the sets of rolls, whereby one of
the rolls of thisset mayberevolved by power;
and X, a track leading from the gas-heaters
to the press, the top of the chucks of the
press, and the tops of the rolls of the gas-
heaters, and the track being upon about a
common level, the track having the form of a
double rail or table, as desired, and being
adapted to support an axle laid upon it par-
allel to the press and the pair of gas-heaters,
the pair of heaters and press themselves
being parallel with each other.

I form the collars I of the axle by upset-
ting the metal of the body of the axle where
the body is joined by the spindles, and I do
this by end compression of the axle while hot.
Consequently the axle before the collars are
formed must have an excessive length suffi-
cient to allow for this upsetting.

The axle may be finished to the stage indi-
cated by Fig. 1 and the description pertain-
ing thereto by any of the ordinary processes.

A set of die-blocks O is to be fitted to the
chucks of the press, of a size and form suited
to the body and collar of the axle to be pro-
duced. Sets of these die-blocks should be pro-
vided for varying dimensions of axles. Ava-
riety of distance-pieces, Q, should be pro-
vided to suit the desired different lengths of
axles. One is to be chosen of such length that
the outer faces of the die-blocks will be at a
distance from each other equal to the distance
from face to face of collars on the desired
axle. The distance-piece being selected, the
two chucks are to be adjusted upon the press-
bed as close together as the distance-piece
will permit. A variety of dies M should be
provided, a pair for each variation in dimen-
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sion, form, or set to be produced in axles. A -

pair is to be selected suited for the axles in
hand, and one is to be inserted in each of the
hydraulic eylinders and pushed clear back
therein. The chuck-jaws.are to be opened.
The hydraulic cylinders are to be so far sep-
arated that an axle ean readily be dropped
into the chuck-jaws without being interfered
with by the dies M. All is now ready for the
operation.

The axle, in the stage of completion indi-
cated by Fig. 1, is to be placed on the rolls V,
the gas burning at the jets U, and the pulley
continuously revolving. The gas-jets heat
the portion of the axle which protrudes over
them from the rolls, and the axle will be con-
tinuously revolved by the action of the power-
driven roll, whereby the portion G of the axle
may be evenly heated. The axles should be
heated thoroughly, but not so highly as to
damage the finished spindles by scaling.
When the proper heat has been reached, the
axle, by means of hand-bars, is moved from
the rolls onto the track and along the track
and dropped into the press between the open
chuck-jaws and endwise between the two cyl-
inders. The screw Kisnow revolved to cause
the cylinders to approach each other, the cavi-
ties in the dies M engaging freely over the
ends of the axle. 'The cylinders continue to
approach each other, and very little force will
be required to cause the spindles to deflect
from the common axial line and seat them-
selves perfectly in the oblique cavities. When
this has taken place, the spindles will have
received the proper set, and the axle will have
become centered in the press, and thereupon
the screw K is stopped. The chucks are now
firmly tightened upon the body of the axle.
This will leave short heated portions of the

‘axle between the contiguous faces of the dies

M and die-blocks O. Hydraulic pressure is
now applied to the two eylinders, and the dies
M are forced toward each other with great
power, forcing the spindle portionsof the axle
toward the immovable body portions grasped
in the chucks, the result being the external
upsetting of the axle between the dies and
die-blocks and the forcing of the upset metal
into the counterbores P of the die-blocks,
thus producing die-formed collars upon the
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axles. When the faces of the dies have
reached the faces of the die-blocks, the op-
eration is complete, and thereupon, when the
axle is sufficiently cold to be permanently
set, the pressure is let off the cylinders, the
screw K revolved to separate the cylinders,
the chuck-jaws opened,and the axle removed
and subjected to such further finishing pro-
cesses as may becalled for—such, for instance,

as polishing, or threading, or drilling.

The cavities in the dies M have been re-
ferred to as closely conforming to the taper

“which-has been produced upon the axle-spin-

dles. - It should now be explained that while
such plan may very properly be followed the
die-cavities may be émployed as the means for
producing the exact taper desired—that is to
say, the die-cavities are given the exact taper
which the finished axle is to have and the pre-
liminary tapering of the spindles need not be
performed with absolute accuracy, it being
sufficient that they may be sufficiently ta-
pered to properly enter the die-cavities and
have sufficient metal to fill the same under the
compressive action of the press.

I claim. as my invention—

1. In axle machinery, the combination, sub-
stantially as set forth, of a press-bed, a pair

- of chucks adjustable thereon and adapted to
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closely fit and clamp the body of an axle, a
pair of hydraulic-press cylinders fitted for
sliding motion on the ends of said bed, mech-

anism arranged to cause said eylinders to ap-
proach or recede from each other and said
chucks, and a die in each eylinder having a
cavity adapted to fit the spindle of the axle.

2. In axle machinery, the combination, sub-
stantially as set forth, of a press-bed, a pair
of hydraulic-press cylinders fitted to slide
thereon, mechanism for sliding said cylinders,
a die in each cylinder, a pair of chucks fitted
to slide on the press-bed between the two cyl-
inders and adapted to grasp the body of an
axle, and a removable distance-piece sup-
ported by the press-bed between the two
chucks.

3. In axle machinery, the combination, sub-
stantially as set forth, of a pair of heaters,
a set of rolls at each heater adapted to sup-
port an axle with its ends over the heaters,
and a pulley for giving rotary motion to one

of said rolls.

4. In axle machinery, the combination, sub-
stantially as set forth, of a pair of heaters, a
set of axle-supporting rolls at each heater, a
press-bed arranged parallel to said pair of.
heaters, a pair of chucks adapted to grasp the
body of an axle, a track leading -from said
rolls to said chucks, and a press-cylinder at
each end of said press-bed.

o ANDREW PATERSON.

Witnesses: ’
H. W. GraAy,
F. R. FIELD.
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