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Specification of Létt‘ers Patent,

F

To all whom. it may concern:

- Beit known that I, Ferpinanp E. Canpa,

& citizen of the United States, residing at

‘New York, county of New York, and Stace of | |
~5- New York, have invented certain new and |

. useful Composite Metal Objects; and I do
¢ . hereby declare the following to be a full,
- nelear, ‘and ‘exact description of the same,

iz sieh as will enable others skilled in the art to
“1p.which it ‘appertains to make and use the
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- alpr composite steel objects, and consists
© #5:in-a bar comprising a plurality- of hard-steel

45,:rods. or ‘gores, preferably tempered, located

& at, salient points in the bar, surrounded. by
' and ususlly completely welded into a mass ot

4
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i Such.bars offer many advantages. There

#0'being ‘nothing 'to indicate from the outside

P the istribution of hard and soft bodies of
7 i paetal ip the interior of the bar and the hard
- 2 bodies being thoroughly interspersed through .

N 'I' .-f:"':r: £

- i 4he soff metal, it is exceedingly difficult Y

25:00t impossible; to bors or cut through the

i < bar, while owing to the fact that in the process

ol costing:the molten soft steel completely

-

ntion "relates to jail-bars and

“softer. steel forming the body of the bar.

envelops each of the hard-steel bars of the

- mesulting ingot, these hard-steel bars being,
.39 pevertheless of relatively small mass &s com- |
. pelatively easy to obtain a perfect welding of

.- 'pared with the massof the molten metal

.7 the:two grades of steel.”

"l s My invention. consists in & metal bar com-

£y, prising s, plurality of hard-metal rods or
5 7 oores surfounded by and preferably welded
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. ‘hegd-metal cores are distributed. ~ °
49 --The objects of my invention are'to improve
fino Jell-havs and similar composite metal articles,

ar L, s

ﬂg’ of the bar and throughout which said

' ta reducsthe difficulty and cost of producing

/ the:same, to insure. perfect welding of the

i /o Yo kinds of metal, to insure good g_ualitjr.b_f _

4§ etz atit: > center, and to prevent dep arture

ol Abe harg-metal cores from the predeter-

* mined relative arrangement during the work-

. s;i?i%;ﬁf*thfﬁf ingots; and &
- ceulty of boring or

a8 described,

-
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o increase. the diffi-

¢ e Lol now proceed to'describe my inven-y|

S
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- “4ion. with reference to the acoompanying |
‘dArawings, in avhich certain forms of compos-
1te ‘herembgdying: my -invention are -iljus-

cutting through bars suchy

——
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ﬁppliﬁa',tinﬁ filed April 27, 1908, Serial No, 314,032. |
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trated, also apparatus such as may be used
in producing the same. .

~ Patented M&mhllg, 1907, |

In the said drawings, Figure 1 éhows atop.

Fig. 3 shows .2 transverse . section

how the hard-steel cores preserve in the fina

product substantially the same arrangement

as 1n the ingot when first cast. Fig. 6 shows

8 transverse section of an ingot such as may

be used for round bars, and Fig. 7 shows
the same after it has been rolled down.  Fig.

'8 shows a section of a square bar, illustrat--
‘ing the preferred arrangement of " hard-steel

view, and Fig. 2 a vertical longitudinal sec- ~
‘tion, of a horizontal mold such as maybeused =~
in “forming - my improved composite bar. 6o
8 transv ion showing”
‘the hard-steel-bars in place in the mold pre-
paratory to pouring. Fig. 4 shows a trans- =
-verse section of a ¢completed ingot for meking =~
flat bar, illustrdting the arrangement of the
hard cores after the casting; and Fig. 5 shows’
a sumilar section of the same ingot after it has
been roiled down to the final bar, showing

75

cores in such bars. . Fig. 9 shows a sheaf of

shows a vertical section of a vertical ingot-

‘mold with a sheaf of hard-steel rods therein
prepared for casting and illustrates how said = |
‘rods may be held 1 place in such a mold

| during the casting.  Fig. 11 shows a trans-
verse section.of an ingot for making angles, - . .~
8

1 and 18,

)

gnd Iig. 128 section of the completed angls-
| Referring fivst to Figs, 5, 7,8, 11, . Lay e
 showing sections ',of_camplet_eti'T-'b'afs;_ sad . 7 L
bars consist of a mass of soft steel 1, through -

-which aré interspersed at re _
“hard-steel rods or cores 2, welded to the mass -
of soft steel, so as to constitute therewith a
| unitary mass of metal. I aim to so distrib-
ute these hard-steel cores 2 that while their
ninss rélative to .that. of ‘the soft steel is

small the spaces between them: are too small
to permit- the passage between them of.a
drill of effective size, and a person attempting -

ular ntervals

rods as used in a’yertical mold. Fig. 10

9‘?'-
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to drill or cut through them will be practi-

cally certain to encounter, at least one, and

700

An the work. . The difficulty of making a tool . - S
‘cut the hard:.and preferably tempered steel -

-

properly hardened or tempered it is practi-

cally an impossibility to cut it; -

x05

In -the:case of square and flat bars, as

shown‘in Figs. 4,5, and 8, I preferably locate -

8o
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some.ot the cores 2 in a geometrical figure or | die or in anv other suitable or convenient
- approximation to a. geometrical fiecure near

the central poriion of the bar and place other

cores 1n the eorners of the bar, all of said |

cores being so spaced that the distance be-
tween the several bars is substantially the

~same and very small.  In the case of round

13

arrange the cores 2 in a cirele.
as Hereinalfter described I am able to pre-

bars, as shown in ligs..6 and 7, I commonty
By means

serve the arivinal relative arrangement of

. | T . '.
these cores during the working down from

the 1ngot to the finished ardcle. Figs. 1, 2,

‘and 3 illustrate one form of mold which may

be used in casting ingots for these bars, the

| %)a,rtimlar form of mold shown being adapted

20

for casting ingots for flat bars, such as shown

in Kig. 4.

Numeral 3 designates the ordinary flask,

4 the sand filling thereof, and 5 and 6 sand
cores at the ends of the mold-space, said
cores having in them sockets for the recep-

" core 5 having also runners and gates for the

30
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mtroduction of the molten metal. T
tice Fassemble a plurality of these molds one
upon the other afer first placii.g the rods 2
in_plzwe theremn, the runners 7 of all the
molds 1 communication, and so pour a
whole pile of molds at once. However, this
1s an unessential detail of the process, adopt-
ed merely for convenience. It is obvieusly
possible'to pour the molds singly.

- Instead of using a horizontal sand mold, as
in igs. 1 and 2, I may use an ordinary
metal ingot-mold 9, as shown in Fig. 10, said
mold placed upright, as is customary, upon
the pouring-table 3. _
2 are assembled and held in their proper rela-

tive positions by frame-plates 10, which may
be simply plates of boiler-iron punched with

holes properly arranged to receive the rods 2.

| In such a case the sheaf of rods for each mold

will be assembled by means of their plates 10
before placing them in the mold, and then the
entire sheal will be placed in the mold as a
single article.  Whatever be the type of

mold employed and whatever the arrange-

ment of tho rods 2 therein the molten metal
when 1t tlows mto the mold immediately sur-
rounds all of the rods 2, and because of its
high temperature (the melting-point of low
carbon, or soft steel is higher than that of
high carbon or hard steel) and the pressure

produced by solidification and contraction in

cooling will weld perfectly to the rods 2, weld-
ing the eutire ingot into a unitary mass.
This welding is greatly facilitated by the
velatively small mass-of the rods 2 as com-

pared with that of the cast metal and by the

fact that the molten. wetal surrounds all
parts of the rods 2. Alter casting the ingot
!"I‘ml_uvwlﬁ (first reheated or submitted to a
£

- Usoaking” heat, il necessary) is worked be- |
05 tween rolls in a press by drawineg through o |

In prac-’

_hastens the sohidiication of the molten ineta)

in such case the bars.

metal.

‘o plarality of cores of harder steel

manner to reduce the ineot to final {form.
This working helps to perfece the wolds if by

chance anv be defective and also condensos
| the metal, removinge

. oving all porosity and piping.
Beecause the rods 2 are welded o the soft

steel they are bound te extend uniformiy
“with 1t apd to preserve subsisutially their

original relative relation and approximatsly
vhetr original form even in the final produet.
Afcer worliing and after such machine-work,
It any, as may be required has been doae
upon the bars they are hardened or temperved
n_the well-known way and are theresfior
substantially proef against the aciion of
tools. ' L _
In cases where the ingot contains at the

- center a large mass of cast metal excessive

piping tends to occur unless means be taken
te prevent, due to the metal solidifving first

- at the outside (and this outer solidification is
- nastened by the relatively cool rods 2 near
tion of the ends of the hard-steel rods 2 and

the outside) and then tearing apart the metal
at the center as it solidifies, and if ey ingot

having large cavities in its center be workod

there may be distortion of the rods 2 op
change of their relative arrangement. To
obviate this; in such cases T introduce in the

central portion of the ingot-mold & rad or bar

11, preferably of soft steel or wrought-n. on.
This bar 11 1ills the center of the ingot, in-
suring a good quality of metal there, and also

[

near the center of the ingot, thus so reducing

the trouble from pipiie that in practics uo
trouble is experienced, and the metal in the

tinished bar is deunse throughont, and the

bars 2 preserve theirorigina relative arranoe-
ment. | |
I do not elpim the process of forming theo

compound jatl-bars or other avticles hovein

deseribed m this ease. as sueh PrOCess iy
clalmed 1n another application for Letfors

Patent filed February I8, 1607, Sevial Moo

357,853.
What I claim 1s—
1. As anarticle of manufacture, a com-

terspersed through it, o plurality of cores of
metal of a different degreo of havdvess, cach
conipletely surrounded by the fivst-mentione:

2. As an article of munufacture, & com-
posite steel objeet comprising a mass of sofy
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steel having interspersed through iisintecior,

ek o
pletely surrounaed by the soft steel.
~ 34, As-an articie of manufucture, a coi-
posite metal object comprising & body of

"

- g : ~ o , . Al
metal of one degrée of hardness havind in-

terspersed through i, » plurahity of coves of -

metal of a different degree of hardness, cach
compietely surrounded by the first - mon-
tioned metal and welded thereto.
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-+ & plurality of cores of harder steel and ap-.
- pr{)ximately‘-_o'ut.!-ining!a'-closéd figure IHCIU-dN
ud-object. - -
- 7. As an article of manufacture, a com=~
posite metal ob ject comprising -a ~body oif: 3
Ly ox

- ing the eentral portion of said o

20

- polygonal . \ters;
through it, » prurality of cores of metal of a-
different depree of hardness together ap- |

A

Lt

thefigure so outlined. .

30

welded thersto.

847,551 -

_ 'jﬂteel’;object._'m'ihprising a.mass of soft
steel having interspersed through its interior 1

- plurality of cores of harder stee) each com-
the -soft - steel and !

pietely 5_u1‘r0m1-dedr;f by

5. As an article jof ‘manufacture, a com-

posite metal object comprising ‘a- body of

metal of one degree of ‘hardness having in-

terspersed through it, 2 plurality of cores of

metal of a different degree of hardness and
a '_.CIOSed ﬁgﬁre An-

&'Lppm;ximately-,__Giiblfilijng .

- * -

posite steel object comprising a mass of soft | ry ¢
steel having imterspersed through its-mterior, | together and

closed

. P

metal of one degree of '}}I'a-rdn,ess ,-8a1d-bo
secition, and 1~tawng;--mt erspersed

proximately outlining g closed figure includ-

-

ing the central portion .of said object, and -

other cores located 1n the’ corners, outside of

posite metal object comprising a soft-steel

o
Ll

. .As an ‘article of .m&ﬁufacture,-’-'a com-

comprising a soft-steel bar of

closed fi

.. In testimony whereof T affix my signature =~
coogoooto 0 in the presence of tywo witnesses, . = .

82 As an article of manufacture; a com-: Ll T

_ cel . Witnesses: .

body of. polygonal section, having inter-.| = .,

spersed through 1t; 2. plurality: of cores oif " - H. M. MareLg, -

hard steel .tﬂgethkér- approximately outhining
4 closed figure including

the central portion

other hard-steel ‘

of said ohject, and cores lo-

_(}utliued. |

3

cated in the corners outside of the figure so

9. As an article of ma:nuf&cture,, a jail-bar

=
L

-comprising a soft-stea] bar having inter-

spersed through

_ its interior, a plurality of
cores of harder

spersed through its interior, a
801t steel, but
Jnd approximately
ﬁgure.mdmi

the bar. -

woil. Asenarticle of manufacture, a jail-bar

polygonal sec-

L

: t metal, but placed
close together and approximately outlining 4
igure including th

_ le central portion of
the bar, and other cores m the corners of the

r

. Auenowse Kiom,

having inter- 45
Lo mte plurality of ~~
cores of harder ‘steel each completely sur-

| rounded by the soft

h, having Interspersed through its mterior,
& plurality of hard-steel coreseach completely
surrounded. by the softer

40

steel each completely sur-
rounded by the soft stee]. = P
'10. Asan article of manufacture, a jail-bar
, : 1- | eomprising a . soft-steel bar
chading the central portion of sajd object. . | spe

6. As an article of manufacture, o ‘com- | =
placed close

ly outlining &

ng the central portion of

55
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