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Lo all whom it may concermn:

Be it known that I, JOHN THOMAS ROWLEY,
of Johnstown, in the county of Cambria mld_
State of Pennsylva nia, have invented a new
and useful Improvement in Machinery for
Shaping Iron or Steel Axles orother Articles,
of which the following is a full, clear, and ex-
act description. -

I shall in this specification deseribe my im-
proved machineryas applied to the manufac-
ture of metallic axlesfromeylindrical bars of
iron, the production of other articles of irregu-
lar shape in cylindrical section involving ob-
vious modifications of shape of those parts of

the machinery which are operative in shap-

ing the metal. -_

The object of my invention is to form me-
tallic axles, &e., from cylindrical bars or
blanks of iron or steel by causing the cylin-
drical bar to traverse the gradually-contract-
ing pass of one or more sets of formers, each
set consisting of acylindroidalrolland a con-
cave die, the blank being so guided and held
as to preserve a position of parallelism to
the axis of the roll. Where more than one
set of formers are used the pass between the
roll and concave dle in each set approaches
the final shape of the article to be formed
gradually, the first set making a slight change
from the cylindricalshape of the bl&nk whlle
the last set produces e"ﬂ;aeﬂ} the 1eq1111 ed
form.

In the manufacture of axles two sets of

formers will usually suffice to produce the fin-

ished article, and thereforein the accompany-

ing drawings I have shown two sets only.

In thedr awings accompanying and forming
part of this speeiﬁcation, Figure 1 is a per-
spective representation of my machine com-
posed of two sets of formers. Ifig. 2 repre-

sents the cylindrical bar and finished axle

and the blank in an intermediate condition.
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Ifig. 3 is plan view of the machine shown in
Fig. 1. Fig. 4 is a front view of the same.

Ifig. 5 is an end view thereof, and Fig. 6 is a
cross-section through one of the sets of form-
ers and dies on the line A B of Fig. 3.
- In the several figureslike symbolsof refer-
-ence indicate the same parts of the mechan-
ism.

Fig, 1 shows ‘mo sets of formels;, which are | the surfaees of the roll C or

its counterpart or concave die I

placed side by side parallel to each other, and

may be connected to the same foundation.
A A are the housing of the roll of one set,

and B B of the other set. FEach pair of

housing carries one roll, that in housing A

being mmked C and tlmt in housing B bemﬂ'
marked D,a a b b being the ordmaly hous-
ing-screws for the vertical adjustment of the
rolls C D, and ¢ ¢ d d being additional hous-
ing-screws placed at the sides of the housing
and bearing upon the journal boxes or bear-
ings e- eff of therolls. Eachbearing of each
of the rolls C D has, in addition .to.the ordi-
nary housing-serew, two additional housing-
screws, one on each side, 80 that.the posi-

60

tion of the rolls C and D may be adjusted

horizontally as well as vertically. The pur-
pose of this adjustment will be explained
presently.

At each end of each of the rolls C and D is
placed a notched circular plate or carrier E,
wnich 1s journaled loosely on the neck of the
roll, so as to revolve on its axis independently
of the revolution of the roll. Kach of these
carriers has attached to it a gear-wheel F,
(shown in Fig. 4,) which gears into a cog-
wheel G on the shaft g, the gear-wheels I* and

G being of the same dmmetel as the corre-

spondmg gear-wheels I and G at the otherend
of the rolls, so that the two carriers E con-

‘nected with each roll rotate exactly in uni-

son.. The notches iz in the carriers are sub-
stantially semicircnlar and of diameter cor-
responding to the diameter of the cylindrical
blank which is to be operated upon, as they

are designed to'receive the two extremities of

the Gylindrieal blank and guide it 1'@111161
through the pass between the roll C or I and
(See Fig.
6.) There are several notches /. in the cir-
camference of each carrier, so that,if desired,
two or more bars may be Opemted upon at
the same time, or the notehes may be of slight-
ly-different dmmetels_,, so as to receive bars of
slightly-different size.

Immediately underneath each of the rolls
C and D is placed a concave die H, having a
cavity somewhat less than & semicirele “in
diameter and correspending to the contour of
the eylindroidal former, the Sp&ee between

D and die H
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forming the pass, through which the axle-
blank J is guided in a position parallel to the
axis of the. roll by the carriers K and carried
by the rotation of the roll C or D on its axis.
1f the axis of the roll C or D and its center

of rotation were placed so as to be coinci-

dent with the center of the semicirculdr ¢av-
ity of the die I, the blank J would pass

through without being reduced in diameter

after it had once entered, and would not be
well shaped; but in operation the center ot
the revolving roll C or D 1s set by means of

the side screws ¢ ¢ or d d slightly to one side

of the center of the concave die I1, as shown

in Tig. 6, so that the blank J is somewhat re-
due(,d in diameter; as well as shaped or ta-
pered in passing through betweeén the roll C
or D dand die H. When the blank J has been
shaped by passing between the roll and die
of the first set of formers, it reaches the po-
sition shown at ¢ in Fig. 3, and is then ejected
from thie pdss by the rotation of the roll, and
being only loosely held by the carrier E it

1olls down the inclined bed-plate K, which

eonnects the upper edges of the coneave dies
H I’ and enters the pass between the second
set- of formers—that is, between the roll D
and die II’, as shown in Fig. 6, in which J
represents the blank after being operated
upon by the first set of formers cntermw thie
pass of the second set; the dotted circle J’

representing the blank as it leaves the first

set, and the dotted cirele J”’ the fully-shaped

| axle as it leaves the second set, the pomtwn
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falling away from the carriers and passing |
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of the axle at this time being shcm 1) at
TFig. 3.

The toll C of the firstset of formers is plef-'

erably merely swelled in the middle, and is
without collars, so as to reduce the blank from
the eylindrical shape of « in Fig. 2 and give
it the shapé shown at ¢ in the same ﬁgufe,
and the roll D of the second set is furnished

with collars 7', &e., by means of which the

axle is reduced in diameter at each end and
teceives its finished shape; as shown at 2 in
I'ig. 2.

At the delivery end of (e machine; under
the bed-plate 1., are placed two saws s s on a
driven shaft ¢, the saws entering the die 11’
and plo,]eetlno‘ far enough into 1t5 cavity to
sever from it that por L101ﬁ1 at each end of the
blank which was iwithin the notclies of the
carriers E E, the waste pleces thus severed

out of the machine.
The operation of the machine is as follows:

 The cylindrical blank of suitable lengih and

diamieter, as at  of Fig. 2, 18 placed on the

- fore-plate of the machine in front of and par-

60

allel to the first former-roll C, the fore-plate
being preferably slightly mGImed toward
the 1011
cannot enter the pass between the 1011 C and
die H until one of the notches in each of the
carriers B at the opposite ends of the roll €
c¢onmiesin line with theblank which then enters
the notches and is carried round by the rota-

o1ne.

The blank is of such length that it

445 662

| tion of the roll, guided by the carriers through

the pass or space between the roll C and die
IH. At the same time the revolution of the
roll causes the blank to be rotated onitsaxis.
As the pass between the roll C and die H

graduaally diminishes in diameter or bite, the

blank is reduced and shaped. The blank is
carried round until it rises out of the pass of

“the first setof formers, when it drops onto the

bed-plate or table X between the two dies H
and II’. This table being slightly inclined
causes the blank to roll to the entrance of the
pass between the former-roll D and the die
H’, when it enters the notchesin the carriers

£’ and is carried round through the pass be-

tween the roll D and die H’, as beéfore de-
seribed, and before leaving the pass the saws
s s cut off the unforined ends of the axlesand

1t is then automatw&lly dehvered onto the

In case of merely tapering & bzu of iron 01

steel, or where there is not 'nmch change to be
‘made in the confour of the blanlk; it may suf-

fice to use only a single set of fm meis, (roll
and die,) or, where it i desired, three sets or
more may be used,connéected torrethel asabove
deseiibed, so as to deliver the blink or bar
which is bemn* operated upon auto_matwally
from one set Of formers to thé next one in
SUCCESs1on.,
axis of therevolving f01 mer to one side of the
axis of the die the former or die, may be made
with an eccentrié contour; but the arrange-
ment I have deséribed I deem the prefelable

For some purposés my machine may be
used with a cylindrical roll and die, the di-
ameter of the passbetween them beinﬂ* equial
at all points in their length, though increas-

ing gradually in dla,metel mrcumferentlally |

As I believe myself to be the first inventor

I of a practical mode of rolling or shaping bars

of metal between &4 leVOI‘Vlnﬂ‘ ¢ylindrical or

eylindroidal roll off formet- and a concave die
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If desired,instead of setting the
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where the axis of the blank is parallel or sub-

stantially parallel to the axis of the revolv-
ing former, I desire to cover that process
whethel the blank is tapered or altered in

115

shape or remains when finished of cylindrical

shape. -
[Having thus described my 1mprovelnent
what 1 claun as iy invention ig—-

1. The process hereinbefore deseubed of

rolling or shaping bars of iron oF steel or
other metal by passing the same bétween a
revolving roll and a eoncave die, the blank

belng 1eta1ned during its passage in a posi-

tion subgtantlally parallel to the axis of the
1011 substantially as described.

. The combination of a revolving 1011 and
a concave die having its axis par a,llel to that
of the roll, and meehamsm, substantially as
deseribed, for holding the blank to be oper-
ated upon parallel to the axis of the for mer
while it is rotated on its axis and carried
through the pass between the roll and die and
rotated by the revolution of the roll.
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3. The eombination, with a roll, of a car-
rier placed concentrically with the roll and
notched or otherwise adapted to receive and
hold a blank or bar of metal to be carried
around or revolve with the roll while permit-
ting the blank to revolve on its axis, substan-
tially as and for the purposes described.

4, In combination with a revolving roll or
former, a concave die, within the cavity of
which the roll revolveson its axis, and carriers
tor holding the blank to be operated upon
parallel to the axis of the roll and permitting
it to rotate on 1its axis while traversing the

pass between the roll and die, substantially |

as described.
5. In combination with a roll 01 former, a
concave die fto receive the roll and havmn*lts

axis parallel thereto, carriers for holdmn* the |

blank and carrying it through the pass be-

2o tween the roll and dw, and saws adjacent to

T

the carriers to sever from the finished blank

that part of the blank which was within the

carriers and out of contact with the surface
of the roll, substantially as described.

6. The combination of two or more sets of 25

formers, each consisting of a roll and die, with

carriers substantially such as deseribed for
rolling or shaping bars of metal placed paral-

lel to the axis of the formers,and an inclined

table or fore-plate between such sets for the
purposeof automatically delivering the blank
from one to the other, subst&ntlally as and
for the purposes described.

In testimony whereof I have hereunto set

30

my hand this 16th day of October, A.D. 1890, 35

JOHN THOMAS ROWLEY.

- Withesses:
Jxo. S. TITTLE,
W. MILT. BROWN,
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