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- terial must bear such position ‘in relation to

c¢ylindrical sections desired. The pile having
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To all whomv it maly concern:

Be it known that I, RoBerT H. LIBBY, of
Boston, in the county of Suffolk and State of
Massachusetts, a citizen of the United States,
have invented a new and useful Improvement
in the Art of Manufacturing Car- Axles, Shait-
ing, and other Articles of Metal, of which the
following is a full, clear, and exact deserip-
tion, reference being had to the accompanying
drawings, forming a part of this specification,
in explaining its nature. |

The object of the invention is to provide a
simple and easy means of producing ear axles,
shafting, and other metal articies having see-
tions thereof solid throughout and sections of
tubular or cylindrical form, or in the form of
a shell connecting the solid sections, and in-
tegral therewith. -

In the manufacture of car-axles the solid
sections occur at the ends of the'shafts, and
the tubular or cylindrical sections form the
portion of the structure between. In shafts
the portions of the shaft supporting the pul-
ley, gear-wheel, or other device should be
solid and the remaining sections of tubular
or c¢ylindrical form. The disposition of metal
in structures of this character in alternating
solid and tubular or shell form is very desira-
ble for a great many other purnoses, and es-
pecially where it is essential to obtain strength
with comparative lightness in certain parts of
the structure and solidity in certain other
parts.

In practicing the invention I construct what
is known as a ‘“‘box-pile’’—that 18, 1 form a
box of slabs or plates of metal so disposed as
to assume or form the soliG poriions of the
structure which is to be made, and this nec-
essarily provides the box with onc or more
compartments or spaces,whic¢h are filled wifth
sand or other suitable refractory material in
the form of small atoms. Thissand or refrac-
tory material may be incloseG in a sheet-metal
case before it is placed in the pile; but this is
not essential, and the sand or reiractory ma-
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the metal parts of the pile as will produce
upon the subsequent treatbment the tubular or

been thus formed of metal and sand or other
similar material, is then covered with a plate
of metal of suitable thickness, 1f necessary, |

and it is properly strapped or fastened to-
sether. It is then heated in a furnace to &
welding heat, and is then submitted to the
shaping and forming action of a train of rolls,
by which it is reduced to
bar, being treated in the same manner that an
ordinary ingot would be treated in the manu-
facture of shafting. In drawing the pile or
ipgot to shape, the solid metal portions thereot
will remain solid and be rolled to a solid form,
and the portion covering the sand or refrac-
tory material will be caused to take a tubular
or cylindrieal shape, the sand or refractory
material maintaining the position in relation

to the surface of the bar and to the solid see-

tions thereof which had been provided 1t 1n the
pile, and acting as a former In producing the
tubular or cylindrieal section or sections, and

the form of a rod or .
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it is of conrse elongated with the metal as the

pile or ingot is drawn out.

In the drawings, Iligure 1 represents a Cross-
section of one form of box-pile. Xig. 2 rep-
resents in longitudinal section another form
thereof. Tig. 3 represents a bar or rod matlg
from the heated box-pile shown in Ifig. 1
after it has been heated and submitted to the
action of the drawing-rolls. Ifig. 4 shows a
rod or bar made from the box-pile shown in
Fig. 2 after it has been heated and submitted
to the action of suitable rolls, and Kig. 518 a
view of a car-axle made from the bar or rod
shown in Ifig. o.

In Figs.1land2, A representsthe box or cas-
ing of the pile. It is made up of two side
pieces or plates, ¢ ¢, the bottom plate, ¢, and
the top plate, ¢. The ends of the box are
formed by the slabs B, and the other solid
metal sections of the pileare represented by B’

C represents the body or mass of sand or
other formative material of a similar nature,
and ¢ the sheet-metal casing. |

In Fig. 1 the sand or refractory material 1s
represented as centrally located in the box-
piie, and when thus arranged the bar or rod
rolled therefrom will have solid metal ends D
D', of the same length as represented in Fig.
3, connected by an intermediate tubular or cy-
lindrical section or casing, d, which may be of
any desired thickness. This form of bar is

| especially adapted for the manufacture of car-
axles.

In Fig.

2 the sand or other refractory mate-
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~ and also upon the extent of the reduction of
o Y

- plication of my invention to the mannfacture

filled with metal in

other shape of the casing or shell depends up-

332,

rial, instead of being centrally
mass in the pile, is arrangedin separate bodies
Or masses, and the spaces between them are
the form of slabs. This
construction of box-pile will produce a bar or
rod having the tubular

located in one | or eylindrical shell is' filled take

or cylindrical metal |
~sections disposed in relation to the solid sec-
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the filling ordinarily placed in hollow ¢olumns
and posts. | | | | o

The ends of the pile I have represented as
made of slabs of metal, and also the interven-

ing sections between the bodies or masses of

sand or other refractory material.

tions substantially as shown in Fig. 4, where
E represents the solid parts, and e the tubular
or cylindrical sections,

Any kind of metal which may be treated as |

herein described—namely,
& welding heat and then
reduced to

The thickness of the tubular, eylindrical, or |

by being heated to
rolled or otherwise

on fhe thickness of the metal about the body

shape-—may be used. I.

of:and or other refractory material in the pile, l
the pile by rolling. E -
I have mentioned herein especially the ap- |

of car-axles and shafting, but I do so simply
to show the use to which the invention may be '
put; but I would not be considered as limiting
1t thereto, as there are many other aiticles
which can be more cheaply made by this pro- |
cess. I would mention also that the process
i8 especially valuablein making hollow beams,
girders,. posts, and columns, and that the sand
or refractory material with which the tubular |

| built in this way can be more cheaply con-

structed than in any other manner that I

know of.

S the place of
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Having thus fﬁ]ly described my inve‘ntion,' |

I claim and desire to secure by Letters Patent;
of the United States— -
The art of manufacturing rolled metal struct-
ures for shafting, axles, &c., havin g solid metal
~Sections united by integral metal gsections in
the form of a tube, cylinder, or shell, compris-
ing, first, the forming of a box- pile of alternat-
1ngsections of metal and sand, or other equiva-
lent refractory
and disposed in relation to the metal ag
be desired; second, in heating the box-pile to
a welding heat, and, third, in reducing the
heated pile thus made by rolling to the re-
quired form, all substantially as and for the
purposes described, - o

- ROBERT H. LIBBY.

Witnesses:
- F. F. RavyMonp, 24,
F RED- Bq. DOIJAN&

material, inclosed in the pile
may -
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