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To all whom it may concern.:

Le it known that I, ANDREW PATERSON, of
MeKeesport, Allegheny county, Pennsylvania,
have invented certain new and useful Tm-
provementsin Vehicle-Axles, of which the fol-
lowing is a specification.

This invention pertains to tubular axles for
vehicles, and will be readily understood from
the following description, taken in connection
with the accompanying drawings, in which—

Figure 1 is a side elevation of an axle em-
bodying my improvements; and IMig. 2, a side

elevation, partin vertical longitudinal section,
of one end of thesame upon an enlarged scale.

In the drawings, A indicates the body of
the axle, the same heing formed of metallic
tubing integral with the end spindles, collars,
and mnipples; B, the spindles at the end
thereof for the reception of the wheels, these
spindles being illustrated as of the usual ta-
pering form, instead of which a parallel form
may obviously be employed; C, the nipples
at the outer ends of the spindles for receiv-
ing the axle-nuts or other wheel-keeping de-
vices; D, the collar-shoulders at the inner
ends of the spindles; L, the eollars which pro-
duce these shoulders, these collars heing
formed by a thickening of the metal of
the tube at the part where the spindle joins
the body of the axle; ¥, a bushing disposed
within the end of the axle and projecting in-
wardly beyond the collar, and preferably

~having its inner end closed, whereby this
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bushing becomes adapted to serve as a cham-
ber for lubricant, in the manner usual with
tubular axles. | | |

The collars K are formed by upsetting the
metal ot the tube and causing the upset por-
tion to become exposed exterior to the tube,
the upset portions sloping from the collar-
shoulders inwardly, as shown, so as to grad-
ually blend in size with the exterior of the
body, thus producing with the least amount
of material the greatest amount of collar-

shoulder and greatest amount of re-enforee-
ment to the axle at the inner ends of the
spindles, | -

The improved axle may be made by first
putting the bushing in place, then subjecting
thie axle at the collar-points to a welding heat,
then clamping the spindle portions up to the

collar-shoulder point in a clamp neatly fittiny.

the spindles, then clamping the axle-hody at
two points sufficienfly distant from the spin-
dle-clamps to allow a proper amount of metal
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for the upset between the elamps, then forei-

bly pressing the clamped spindle ends toward
the inner clamps to cause the heated metal
between the clamps to upset and expand,
then smoothing between drop-dies or roller-
dies, and finally finishing the axle in any
usual or appropriate manner. The unbroken
fibers of the metal thus extend from end to
end of the axle, ineluding and forming the
collars. This is the distinguishing feature of
my invention, which does not comprehend

axlesinwhich the collars are joined tothe hody

by welds or by shrinking.

I elaim as my invention—

As a new article of manufacture, an inte-
grally-formed tubular wrought-metal axle
having its bore or tube-cavity of uniferm dia-
meter or free from shoulders at the collar-
points, and having the collars formed by ex-
teriorly-exposed upsets presenting spindle-
shoulders at right angles to the axis of the
spindles and sloping from the collar-shoulders
inwardly, so as to blend in size with the ex-
terior of the body, the exterior diameter of
the body at the point of initial engagement
to form the collars corresponding with the ex-
terior diameter of the spindles at the collar-
shoulders. |

ANDREW PATERSON.
Withesses:
H. W. GRray,
H, R, FIELD.
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