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To all whomv té may conceri:

Be it known that I, WILLIAM L. MORRIS, a

citizen of the United States residing at Cleve-
land, in the countyof Cuy ahOD‘a and State of
Oth have invented certain new and useful
Implovements In Axle- Manufacturing Ma-
chines, of which the following is a speelﬁea.-
tion, reference being had therein to the ac-
compenymﬂ dlawmﬂ*s |

‘T'his invention rele,’res to certain new and
useful 1mpr0vements in mwachines especially
designed for use in the manuf%eture of car-
a,ﬂes

The invention has for 1ts object the con-
struection of a simple machine which shall be
adapted to receive the heated billet of iron
and in one passage of such billet throunh the
machine produce a perfect axle.

"To this end the invention consists 1t the
peculiar construction and combination of two
die-plates the die - faces of which are con-
structed to produce the form of axle required,
as. the billet from which said axles is to be
produced is operaled upon by the said die-

plates, the action of the dies being such as to
thoroughly knead the iron, and while the

billet is passing between the dies it is com-
pelled to conform to the shape of the dieand
be delivered at the end of the machinein the
form and shape of a true axle; also, in the
combination,with said dies, of suitable cutters
that trim off the ends of the axle just before
the same is finished, the parts being con-
structed, arranged, and operating substan-
tially in the manner and for the purposes
hereinafter described, and pointed outin the
claims.

Kigure 1 is a snde elevation with the side
1101:15111% removed. TFig. 2 is a face plan of
one of the die-plates. Fig. 318 a vertical sec-

tion through the die-plates at the point of

finish of the axle and asindicated by the dot-
ted Ilne ¢ « in Fig. 1. Fig. 4 is a cross-sec-
tion on line z 2, I‘Iﬂ‘ 2. Fig. 5 1s a Similer

45 View on line ¥ 7/, same ﬁn*ur

Inthe accompanying drawing gs, which form

- a part of this specification, A Brepresent the

two die-plates, the dies of which must neces-
sarily be exact daplicates at their finishing
ends in order to produce a perfect axle, while
the remaining portion of the working-faces

of such dies may be varied in their eonfor- |
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| mation so as to produce the best effect in the

working and kneading of the billet before 1t
passes to the finishing portion. These dies
are intaglio in their construction, being cut
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or otherwise formed transversely in the die- -

plates and below the faces thereof, leaving a
portion of the faces upon the longer sides of
said die-plates, as shown in Figs. 2, 3, 4, and
5, for the purpose of preventing a too great

elongation of the billet as it 1s being oper-

ated upon; and it will be observed that these
two die-plates do not come together or 1in

contact with each other, but that they are

separated, leaving an opening or space be-
tween their opposing faces in theirlongitudi-
nal direction at their sides.  Were the dies
formed in bas-relief there would be no such
restriction to the elongation of the billet, ancl

the latter would in the operation of the de-
vice be drawn or forced toward the ends of

the die formations so rapidly that while an
axle would be produced it would be one full
of imperfections, owing to the want of the
“end-pressure,” which must necessarily re-
sult in the employment of dies constructed
as herein described.

KEach die-plate A B is provided upon 1ts
longest sides with flanges a 0, 1espe(.,twe1y’
and such flanges terminate in racksa’ and b’
Preferably the teeth of the former rack have
a little more pitch than the piteh diameter of

‘the governing-gears (, while the pitch of the

latter is a little less than the pitch diameter
of such governing-gears. These gears C are

- mounted upon stub-axles C’, projecting in-

wardly from the central side housings of the
machine. In the lower portionsof these side
housings D, and mounted upon suitable trun-
nions E, is a supporting-roll T, upon which
the lower face of the die- plete A rests and
travels, while a compression-roll G. similarly
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mounted in the upper ends of the side hous-

ings D,affords resistance to the upper face ot
’rhe die- plate 3. These two rolls I and G
compel an engagement of the racks a” and .b’
with the governing-gears C.

H 1‘ep1*esente two standards erected in the
longitudinal directioun of the machine, and
these standards are provided with suitable
supporting and guiding rolls 1, for the pur-
pose of keeping the die-platesin proper align-
ment in the operation of the machine. The
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initial end of the dle-pla,te A is connected to
the end of ' a piston-rod J, which is designed

to be actuated through the medium of a cyl-
inder K, while the rear end of the die-plate
Bis eonnected to and designed to be aetuated
by a ram L.

Each die-plate is provided at or near the

finishing end with cutters M.

N is a guard-bar which extends laterally
across the machine and lies between the two
die-plates, preferably at or near the point
shownin Fig.1. Theinner face of the guard-
bar may be constructed to conform to the
shape of the axle to be produced and be de-
signed to scrape the scale therefrom, and to
bear upon the metal being worked to prevent
the same from rolling 011{3 of line at right an-

“' gles to the line of IDOthI] but as I deem this

an important feature, and as being divisible

from this presentinvention,Ireserve the right

to hereafter make a Sepmate application em-
bracing this feature, and where in its detail
of construction and application will be fully
shown.

The device being constructed and arranged
substantially as hel ein described and shown

- and the parts being in the position indicated
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n Kig. 1

1, the opemtlon of the machine is as
follows The billet P, from which the axle is
to be formed, is placed upon the lower die-
plate A, Whele 1t is retained from rolling off
by both the upturned end of the die and the
guard-bar N. The power now being applied,

| the upper die-plate is caused to adva;nce and
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the lower die-plate is simultaneously retract-
ed, thus causing the two die- plates to travel
in opposne dnectums and, owmn* to the rela-
tive “piteh” of thetwor acks o’ and b’ and their
engagement with the governing-gears C, the
lower die-plate is eompelled to tr avel a little
more rapidly than the upper die. Owing to
the conformation of the dies, the billet is be-
ing contmuallv turned over and kneaded,
Whlle 1t Is also being gradually decreased in
circumference, but is heing extended in its
longitudinal direction.

Fig. 4 is a section of the dleS, as at ' 2 1n
Fig. 2 and 1t shows about the confmmatlon
of the dies at the initial point of working.
IFFrom this point the dies change their con-
formation to or about the sectmn shown at
Y Yy, FFig. 5. From this point the conforma-
tion of the dies continually changes until the
finishing-point is reached, where they must be
exact duplicates. Just prior toreaching this

point the two sets of cutters M in the opera- |

tion of the machine come opposite each other,

and as they pass they produce a shear cut |

458,685

upon both ends of the axle and remove the
supertluous material, as is clearly shown in
Ifig. 3. 'The heel of the lower die A should
be provided with a channel or gutter, into
which the finished axle may drop and be re-
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tained therein during the retrograde move-

ment of the machine until it has been re-
moved by hand or smtable mechanical ap-

pliance.
There are various forms that this dewce

may take on 1n details of construction and
still be clearly within the spirit of my inven-
tion—as, for instance, one of the die-plates
may be stationary, or thedies may be formed
upon the peripheries of suitable rolls.

What I claim as my invention is—

1. In a device of the character desulbed
two dies adapted to be moved in opposite di-
rections, each. die being provided with a set
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of cutters, substantially as and for the pur-

poses specified.

2. In an axle-forming machine, two dles
adapted to be moved in opposite directions
and arranged to pass each other to a finish-
ing-point, substantially as herein set forth.

3. In an axle-forming machine, the combi-
nation of two oppositely-moving die-plates
with racks and governing-gears, substan-
tially as and for the purposes described.

4. The combination of two die-plates con-

structed and arranged substantially asherein

described, with a guard-bar located between
said die-plates, substantially as described.

5. In combination with two similarly-
formed dies traveling in opposite directions,
the arrangement by which the form at one
end of oneof the dies will be located at the op-
posite end of the other die, and when dies ap-

proach each other similarly-formed forging-

faces will bear upon metal at same instant,
and as the axle is being formed similar faces
will be bearing upon meta,l substantially as
described.

- 6. Ina machine of the character described,
two intaglio dies traveling in opposite direc-

1 tions, the opening between the dies at the

ends of the transverse die formations being
partially closed by the body of the dle-plates;
and 1n the longitudinal direction thereof, sub-
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stantially as and for the purposes herein spem- |

fied.

Intestimony whereof] affix nly signature, in
presence of two witnesses, this Sthdayof Janu-
ary, 1891.

- WILLIAM L. MORRIS.

Wltnesses: ' - '
H. 5. SPRAGUE,

E. B. 5. MORGAN.
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