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" To all whom 6 may concerr:

{0

20

‘and app

Be it known thatl, WoLCOTT J. PARMELEE,
o citizen of the United States, residing at
Wilkes-Barré, in the county of Luzerne and
State of Pennsylvania, have invented a new
and useful Process of and Apparatus for Mak-
ing Fan-Tail Axles, of which the following 18
a specification.

My invention relates to a new process of
aratus for the manufacture of “fan-
tail” axles; and it has for its object to roll the
stock or square blank of metal used into a
fan-tail shape before the spindle and collaris
formed thereon, thus avoiding the objection-
able features incident to the formation of
such axles by former methods. -Heretofore
axle-beds have been made fan-tail in shape
by rolling, but only subsequent to the forma-
t+ion of the collarthereon. Themainobjection
to this is that the form is imperfect, and that
by forming the collar first the bed cannot be

volled close thereto without danger of spoil-
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ing the shape of the collar.
To avoid these objections is the object of

my invention, the same being attained by
first forging the bed ‘with peculiarly con-
structed and arranged rolls and subsequently
upsetting with dies and apparatus, which
leave the bed the desired length without 1n-
volving the old process of shearing, the
half-axle, in which form Il preferably make
my fan-tail axles, being subsequently welded

together by the electric process.

With these objects in view the invention

consists in a series of specially constructed
and arranged rolls and upsettin o-dies andin
the process of making axles, all of which will

' be hereinafter more fully explained, illus-
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trated in the accompanying drawings, and
specifically pointed out in the appended
claims.

In the accompanying drawings, Kigure 11s
o front elevation of a set of axle-forming rolls
constructed and arrangedin accordance with
my invention. Iig. 21s a vertical sectional
view of the first set of rolls with the bar or
«tock inserted up to the point trom which 1t
is tapered and at the,begi_nning_of its pas-
sage through the rolls. Fig. 2* is a similar
view of the same rolls with the tapered axle
at-the point of leaving the same. Fig. 3 1s a

|

revolution of the rolls.

vertical sectional view of the first set of squar-
ing-rolls with the axleaboutleavingthe same.

Fig. 3% is a similar view of the second set of

squaring-rolls, the axle in the same position
as in the last view. Fig. 4 is a vertical sec-
tion of the reducing-rolls with the axle atthe
end of its passage therethrough. Fig. 4" 1sa
detail view in perspective of a fan-tail axle
after leaving the squaring and reducing rolls.

Fig. 5 is a vertical cross-section of the first set

of spindle-forming rolls, the axle end inserted
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therein. Fig.5"isasimilarview,theaxle leav- -

ingtherolls. Tig. 6 isasimilar view of thesec-
ond set of spindle-rolls, the axle leaving the
same. Kig. 6* is a detail in perspective of a
fan-tail axle after leaving the spindle-rolls.

Fig. 7 is a longitudinal sectional view of my -

patented flash-collar-forming apparatus with
the axle of Fig. 6* inserted therein and the
collar formed thereon. Fig. 7% is a detail in

perspectiveof the axle after leavingthe collar-

forming apparatus. KFig. Sisa longitudinal
sectional view of ny patented flash-cutting
apparatus with a fan-tail axle having the
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spindle and collar thereon inserted therein.

Fig. 8 is a detail in perspective of the axle
after the trilnming of the flash. Fig. 91s a
detail in perspective of the completed axle.
Referring to the accompanying drawings,
1 1 designate longitudinal rolls mounted
within the frame 2 and suitably geared to-
sether by the gear-wheels 3, both rolls being
provided with longitudinal and beveled
tongues 4, that are adapted to engage dove-

tailed grooves in the series of dies that are

mounted thereon and carried around by the

or dies 5 5 are segmental in shape and have

fAat faces, and when attached to the rolls, as

just described, their peripheries being eccen-
triec with the axis of the rolls, their meeting
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The first set of rolls

QcC

faces form together, as they describe the arc

of their movement, a flat tapering space 6,
which tapers from one extremity of the are to
the oppositeend of thearc. The barof metal
or stock, after being heated to a sufficient
degree, is inserted between the dies 5 5 up to
a point which leaves a sufficient length from
the end of the stock, upon which the spindie
and collar can be formed. The stock is in-
serted, of course, when the dies are not touch-
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ing each other, as there is a space left for j

such insertion between the ends of the seg-
mental dies, which, revolving in opposite di-
rections, bite the stock when their faces meet
at their widest point and roll the same out
to the operator on the same side from which
the stock was inserted and flatten the axle
out 1nto a fan-tail shape as the same is sub-
Jected to the flattening pressure caused by
the tapering space formed by the meeting
faces of said dies. Afterleaving this first set
of shaping-dies the corners and edges of the
axle-blank 6™ or half-axle, as illustrated in
the drawings, are somewhat rounded and ir-
regular on account of the flattening pressure
received in the first set of rolls. To correct
this and square the edges of the axle, the
same 1S subjected to the pressure of the
squaring-dies 7 7, mounted also upon the
carrying-rolls 1 1 and alongside of the shap-
ing-dies just referred to. These dies are also
segmental in shape, but are provided upon
their faces with the angular grooves 8, which,
when the faces of the dies are together, form
an oblong, but diagonally-arranged, groove
9, which necessarily tapers in the reverse
direction to the tapering space between the
dies 5 5. 'The axle, after leaving the shaping-
dies, is inserted up to the same point as it
was 1nserted between the first dies and at
the same point of revolution of the rolls and
dies, the dies taking hold of the fan-tail bar
or stock at the point from which the spin-
dle 1s to be formed and carries the same di-
rectly back to the operator, as did the first
dies. The direct pressure exerted by these
squaring-dies comes upon two edges of the
stock and evenly squares and flnishes the
same, while the two opposite edges remain
unevenly finished and rough. To obtain all
fonr edges evenly squared. and finished, the
stock 18 next inserted between the second set
of squaring-dies 10 10, which are similar in
construction to the rolls 77 and are mounted
upon the main rolls 11 along the side of said
dies, Thegrooves1l are oppositely arranged
with those of the firet set of shaping- dies,
and form an oblong and diagonally-arranged
space 12 between the meeting faces of the
dies 10, that is set at the opposite angle to
that between the dies referred to, the space

or groove tapering in the same direction as

that between the first set of shaping-dies.
When the axle-blank 11 has left the second
set of tapering rolls or dies, all four edges
are evenly squared and finished by the re-
verse pressure exerfed upon thesame between
the two sets of squaring-dies. 1t is now in
condition for the spindle to be formed on the
end which has not been affected by the forg-

ing which the bed of the axle has undergone:
but in case a heavier bed is wanted to the
axle, with a correspondingly lighter spindle
or arm, the same is now subjected to the
pressure of the dies 13, mounted upon the
malin rolls and next to the last set of squar-
ing-dies.

These dies are provided with an- |
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ogular recesses or grooves 14, which, when the
meeting faces of the dies abut, form a space
or groove 15 of the taper and size to conform
to the configuration and thickness of the bed
and spindle desired. The axle-spindle is in-
serted in its full length in these dies, which
returns the same to the operator, as before
desceribed. IHaving reduced the diameter of
the axle-spindle as desired, the spindie must
now be shaped to the required form, and in
case the length of stock has been inereased

‘more than is necessary the old process and

objectionable features thereof of cutting the
extra length off is avoided by the use of my
improved collar and spindle forming appara-
tus, which leaves the stock or axle the exact
length desired. The stock 11* 18 now in its
completed fan-tail shape and in condition for
the spindle to be formed on the end which
has been unaffected by the preceding dies.
These spindle - forming dies have been pat-
ented by me under No. 444,253, dated January
0,1591. Upon the main rolls and next to the
reducing-dies 13 are the spindle-shaping dies
16, which are provided with the semi-ellip-
tical grooves 17, which are tapering to corre-
spond to the taper of the ordinary axle or
spindle, and when the faces of the dies are
together form an elliptical groove or space
18. The axle 11%, upon which the spindle is
to be formed, is inserted between these dies
up to the pointfrom which the spindle tapers
in the manner before deseribed, and the same
taking hold of the stock presses the same out
into an elliptical shape, conforming to the
elliptical groove 18 Dbetween the dies, and
throws the same back to the operator, as be-
fore described. The blank bar is then re-
versed to the extent of one-quarter revolu-
tion and again fed between the same dies.
The effect of this second manipulation will
be that the spindle is upset and its elliptical
shape changed to one which more nearly ap-
proximates the circular. IHaving undergone
reverse pressures between the shaping-dies,
the spindle end of the stock or blank is passed
between the finishing-dies 19, which are pro-
vided with a semicircular groove or recess 20,
which form, when the meeting faces of the
dies are together, a cylindrical groove or
space 21, tapering in accordance with the ta-
per of the spindle to be formed, and from
which the spindle end of the stock or blank
receives the correct taper and true circular
cross -section. The blank 22 has now the
completed fan-tail shape with the spindle end
subsequently formed thereon, and is now

ready for the ordinary collar to be formed on

the same. At thisstage the axle-blank, after
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leaving the finishing-spindle dies, which are

the last of the series of roller-dies thatare ar-
ranged side by side and upon the same rolls,
1s placed between the collar-forming dies 23
of the collar-forming apparatus 24, for which
I obtained Letters Patent) bearing No 430,541,
Leaving the collar-forming apparatus, the
stock or blank 25 is completed, with the ex-
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ception of the removal of the flash upon the | heat to pressure between dies thatﬂatten the

forged collar, which remains upon the same
after leaving the collar- forming dies. 1o
complete the axle the blank or stock 25 1s
next placed within the dies 26 of the flash-
trimming apparatus 27, for which I obtained
Letters Patent bearing No. 434,065,

Although I preferably form my fan-tail
axle by submitting half-axles to the pressure
of the shaping and finishing dies and subse-
quently welding the same together by elec-
tric welding, nevertheless the axles may be
formed outof a single blank of metal, and in
either event after leaving the flash-trimming
apparatus presents the appearance as shown
by 28 in the last figure of the drawings.

The operation of forming my improved fan-
tail axle is now thought to be apparent with-
out further description. The rectangularly-

shaped stock or blank of metal is first forged |

into a fan-tail shape, and is subsequently
squared and finished in this condition. It
desired, the same may be reduced to the requi-
site weight or thickness by subjecting the
same to the action of reducing rolls or dies.
At this point or stage of the process the spin-
dle is formed on the end of the blank bar or
stock and subsequently the collar as previ-

- ously described, while the process 1s com-
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pleted by removing the fins or flash from the
axle-collar. |
Having thus described my invention, what 1
claim, and desire to secure by Letters Patent,
18—
1. The herein-described process for manu-
facturing fan-tail axles, which consists in
subjecting the axle-blank while heated to a
forging heat to pressure between dies that
flatten the same out into a fan-tail shape,

squaring the edges of the same, and finally

forming the spindle and collar thereon, sub-
stantially as set forth. |

2. The herein-described process for manu-
facturing fan-tail axles, consisting in sub-
jecting the axle-blank whileheated to a forg-
ing heat to pressure between dies that flatten

the same out into a fan-tail shape, squaring

the edges of the blank in opposite diagonally-
arranged squaring-dies, then subjecting one
end of the blank to pressure between spindle-
forming rolls, and finally forming a collar
thereon, substantially as set forth.

3. The herein-described process for manu-
facturing fan-tail axles, consisting in subject-
ing the axle-blank while heated to a forging
heat to pressure between dies that flatten the
same out into a fan-tail shape, then squaring
the edges of the blank in opposite diagonally-
arranged squaring-dies, subjecting the same
to pressure between the spindle shaping and
finishing dies, forming a collar thereon with
an intermediate flash, and finally trimming
the flash from the collar, substantially as set
forth.

4. The herein-described process for manu-
facturing fan-tail axles, consisting in subject-

same out in a fan-tail shape, then squaring
the edges in opposite diagonally-arranged
squaring-dies, subjecting the spindle end of

3
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the blank to the action of the reducing-dies,

subjecting the spindle of the blank or stock

 to pressure between the spindle shaping and

finishing dies, forming a collar thereon and
intermediate flash, and finally trimming said
flash from the collar, substantially as set forth.

5. The herein-described process for manu-
facturing fan-tail axles, consisting in subject-
ing the axle-blank while heated to a forging
heat inward from the point where the spindle
is to be formed to pressure between dies that
flatten the same out in a fan-tail shape, then
squaring the edges from the same point in
opposite and diagonally-arranged squaring-
dies, then subjecting the untouched ends ot
the fan-tail stock to reverse pressure within an
elliptical spindle-die, finishing the spindle by
pressure within a circular spindle-die, form-
ing a collar thereon with an intermediate
flash, and finally removing said flash from the
collar, substantially as set forth.

6. In an apparatus for the manufacture of
fan-tail axles, the combination, with the rolls,

of the fan - tail - shaping dies detachably
mounted thereon and provided with a taper-
ing space between the same, and squaring-

dies and spindle-forming dies mounted upon

the same rolls, substantially as set forth.

7. In an apparatus for the manufacture of
fan-tail axles, the fan-tail-shaping dies pro-
vided with a tapering space between them

/5
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and the squaring-dies provided with the di-

agonal and oppositely -arranged squaring

grooves or recesses, substantially as set forth.

8. In an apparatus for the manufacture ot

108

fan-tail axles, the fan-tail-shaping dies pro-

vided with a tapering space between the same,
squaring-dies provided with the diagonal and
oppositely-arranged and rectangular and ta-
pered grooves or recesses, and reducing-dies
provided with a shaping-groove conforming
to the configuration of the squared fan-tail
blank, substantially as set forth,

9. In an apparatus for the manufacture of
fan-tail axles, the fan-tail-shaping dies pro-
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vided with receding faces forming a tapering

space between the same, squaring-dies pro-
vided with angular recesses forming diagonal
rectangular grooves or spaces between the
die - rolls, the said grooves in each set of
squaring-dies being arranged diagonally op-

posite to each other, and reducing-dies pro-

vided with a shaping-groove conforming to
the configuration of the squared fan - tail
blank, substantially as set forth. -
10. The fan-tail-shaping dies provided with
receding faces forming a tapering space be-

tween the same, substantially as set forth.

11. The fan-tail-blank-squaring dies pro-

vided with angular recessesforming rectangu-

lar and tapering grooves or spaces diagonally
arranged across the same,the groovesin each

ing the axle-blank while heated to a forging i set ot squaring-dies being arranged diago-
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nally opposite to each other, substantially as
set torth. | |

12, In an apparatus for the manufacture of
fan-tail axles, the fan-tail-shaping dies pro-
vided with receding faces forming a tapering
space between the same, squaring-dies pro-
vided with angular recesses forming diagonal
rectangular grooves or spaces between the
die-rolls, the said grooves in cach set of squar-

i
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ing-dies being arranged diagonally opposite 1o

to each other, substantially as set forth.

In testimony that I claim the foregoing as
my own 1 havehereto affixed my signature in
presence of two witnesses.

WOLCOTT J, PARMELEE.

Witnesses:

IL. (x. SIGGERS,
J. I SIGGERS.
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