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To all whom it may concern: .

. Beit known that I, Feroinaxnp E. Canpa,
-a_citizen of the United States, residing at
- New York, county of New York, and State of
5- New York, have invented certain new and
- useful Composite Metal Objects; and I do
' hereby declare the following to be.a full,
lesr, ‘ and ‘exact deseription of the same,
ch a8.will enable others skilled in the art to .
hich ‘it ‘appertains to make and use the’

~invention 'relates to jail-bars and
vlar composite steel objects, and consists
18 har :QOmpriSing a plurality of hard-steel
ods.or ‘gores, preferably tempered, located
t; salient points in the ber, surrounded. by
snd usually completely welded into a mass of
ofter. steel forming the body of the bar.
*Such. bars offer many advantages. There
eing nothing ‘to indicate from the outside
ha*%istributibnt of hard and soft bodies of
etal ip the interior of the bar and the hard
bodies being thoroughly interspersed through .
he soff metal, it- is- exceedingly difficult, if
%, impossible; to borg or cut through the
ar, while owing to the fact that in the process-
casting:the molten soft steel completely
nvelops each of the hard-steel bars of the
esulting ingot, these hard-steel bars being.
evertheless of relatively small mass'ds com-
ared with the massof the molten metal, it is -
atively easy to obtain a perfect welding of
wo grades.of steel.* ~ v T
fy invention.consists in & metal bar com-
rising ‘a plurality of hard-metal rods or
s surtounded by and preferably welded
bo. 8- masy--of softer metal constitting the
-bolly of the-bar and throughout which said
g.me,t?a;,l cores' are 'distributed. '
he objects of my invention are'to improve
I-hawm and similar composite metal articles,
a reducé the difficulty and cost of producing
o.same, to insure. perfect welding of the
o kinds of metal, to insure good 3uality!of,
ets. bt center, and to prevent departure
#he hecg-meteal cores from the predeter-
ined relative arrangement during the work-
;i {°the’ ingots, .and fo increase the diffi-
1y of:boring of cutting through bars suchy
ill now proceed to describe my inven-)
with -reference tc the acepmpanying
» 1. which certain forms of compos-

Specification of Letters Patent,
Application filed April 27, 1808. Serial No, 314,032,

‘as in the ingot when first cast.

.cores in such bars.

.In'the work., .

-cally an impossibility to cut it; -

ber.embodying my invention sre illus-

. Patented March 19, 1907.

in producing the same.
n the said drawings, Fi

trated, also apparatus such as may bé used ;

tion, of & horizon%al mold such as may be used
in dorming - my improved composite bar.
Fig. 3 shows ;a transverse. section showing’
the hard-steel-bats in place in the mold pre-

ure 1 shows a-top.
view, and Fig. 2 a vertical longitudinal sec-

6o

paratory to pouring. Fig. 4 shows a trans- -

verse section of a completed ingot for making
flat bar, illustrdting the arrangement of the

65

hard cores after the easting; and Fig. 5 shows

a similar section of thie same ingot after it has
been rolled down to the final bar, showin%

how the hard-steel cores preserve in the final .

product substantially the same arrangement
Fig. 6 shows
a 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
- Fig. 9 shows a sheaf of
rods as used in a’ vertical mold. . Fig. 10
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 In place in such & mold

.during the casting.” Fig, 11 shows & trans-

80‘

verse sectiowof an ingot for making angles, -

and Fig. 12a section of the completed angls-

bar. o A
-, Referring first to Figs, 5, 7,:8; 11, and 12, .
bars, said -

showing sections of complete

bars consist of & mass of soft steel 1, through

- which dré interspersed at regular intervals
hard-steel rods or cores 2, welded to the mass -

90

of soft steel, so ‘as to copstitute therewith a- *

unitary mass of metal. '
ute these hard-steel cores 2 that while their
tiass relative to .that. of ‘the soft steel is
small the spaces between them are t0o small

to permit the passage between them .of a

I aim to so distrib-

95

drill of effective size, and a person attempting -

probably more, of the hard-steel bars early

$o drill or cut through them will be practi-
cally certain to encounter, at least one, and

Io0

, ‘The difficulty of making a tool . -
cut the hard.and preferably tempered steel

is well recognized. Indeed, if such steel be -

properly hardenéd or tempered it is practi-

In -the case of square and flat

‘bars," a§g

xdsz

"s_@ownin Figs. 4,5, and 8, I preferably locate .. -
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some:ot the cores 2 in a geometrical figure or

- approximation to a.geometrical ficure near

20

the central poriion of the bar and place other
cores in the corners 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.  Tn the case of round

bars, as shown in I'igs..6 and 7, I commonly !

arrange the cores 2 in a cirele. By means

as Hereinalter described I am able to pre- .

sorve the arivinal relative arrangement of
these cores diring the working down from
the ingot to the finished arcicle. Figs. 1, 2,
and 3 illustrate one form of mold which may
be used in casting ingots for these bars, the
partiealar form of mold shown being adapted
%or casting ingots for flat bars, such as shown
in ¥ig. 4. : ' .
Numeral 3 designates the ordinary flask,
4 the sand filling ihereof, and 5 and 6 sand
cores at the ends of the mold-space, said
cores having in them sockets for the recep-
tion of the ends of the hard-steel rods 2 and

" core 5 having also runners and gates for the

~N
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introduction of the molten metal.
tice Fassemble o plurality of these molds one
upon the other after fivst placing the rods 2
in place therein; the runners 7 of all the
molds in conmmunicaiion, and so pour a
whole pile of molds at once. However, this
is an unessential detail of the process, adopt-
ed merely for convenience. It is obvieusly
possible to pour the molds singly.

Instead of using a horizonral sand mold, as
in Figs. 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 8. In such case the bars
2 ave 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 arrabged 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 sheaf will be placed in the told as a
single atticle. Whatever be the type of
mold employed and whatever the arrange-
ment of the rods 2 therein the molten metal
when it flows into the mold immediately sur-
rounds all of the rods 2, and because of its
high tempetature (the melting-point of low
carbon oF 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 therods 2, weld-
ing the entire ingot into a unitary mass.
This welding is greatly facilitated by the
relatively small mass-of the rods 2 as com-
pared with that of the cast metal and by the
fact that the molten: metal surrounds all
parts of the rods 2. Afler easting the ingot
roduced (first veheated or submitted to a
‘soaking”” heat, il necessary) is worked be-
tween rolls in a press by drawing through o

In prae-

!
|

 hastens the solidification of the molten etal

metal.

die or in any other suitable ar convenient
manner to reduce the ingot to final furm.
This working helps to perfeci the welds if by
chance any be defective aud also condensox
the metal, removing all porosity ard piping.
Because the rods 2 are welded io the soft

steel they are bound to extend uniformiy .

with it and to preserve substautially their
original relative relation and approximatoly
their original form even in the finul produet.
Afier worlting and after such machineswvork,
if any, as may be required has been done
upon the bars they are hardened or tempeved
in_the well-known way and are thoreafier
substantially proof against the aciion of
tools, .

In cases where the ingot contains at the
center a large mass of cast metal excessive
piping tends to occur unless means be taken
to prevent, due te the metal solidifving fiest
at the outside (and this outer solidification is

. hastened by the relatively cool rods 2 near

the outside) and then Learing apart the metal
at the center as it solidifies, and if an ivgot
having large cavities in its center be worked
there may be distortion of the vods 2 or
change of their relalive arrangeinent. To
obviate this;in such cases T introduce in the
central portion of the ingot-mold & vad or bar
11, preferably of soft steel or wrought-i. on.
This bar 11 {ills the center of the ingot, in-
suring a good quality of metal there, n1:d also

near the center of the ingot, thus so reducing
the trouble from piping that in practics no
trouble is experienced, and the metal in the
finished bar is dense throughont, and the
bars 2 preserve their originad relative arrange-
ment, :

I do not claim the process of forming “heo
compound jail-bars or oiher articles hovein,
deseribed in this case, as sueh process iy
claimed in another application for Letters
Patent filed February 18, 1607, Sevial #o.
357,853.

What I claim is—

1. As an‘article of manufacture, & com-
posite metal object comprising u hody of
metal of one degree. of Lardness having in-
terspersed through it, o plurality of cores of
metal of a difforent degreo of havdpoess, each
completely suxrounded by the firsi-mentione:d

2. As an article of munufacture, & com-
posite steel olfjeet comprising a mass of soft
steel having interspersed through is intecior,
a_plurality of cores of harder steel cach corn-
pletely surrounded by the soft steel.

3, As-an artiele of manufacture, a corm-

posite metal object comprising & body of

3t

metal of one degrée of hardness havind in-

terspersed through it, o plurality of coves of -

metal of a different degree of havdness, cach
completely surrownded by the first - mon-
tioned metal and-welded thereto.
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spersed through ity o

847,551 -

4. . As an article of manufacture, a com-
posite steel obj ect comprising a.mass of soft
steel having interspersed through its interior,

plurality of cores of harder steel each com-
pletely surrounded’ by the -soft - steol and
welded thersto. S , '

5. As an article jof ‘manufacture, a com-
posite metal object comprising . a- body of
metal of one degree f ‘hardness having in-
terspersed through it, s plurality of cores of

metal of a different ‘degree of hardness and-

approximately outli ing 2 closed figire in-

chiding the central portion of said object. . -
6. As an artiele of méanufacture, 8 ‘com-

posite steel object comprising a mass of soft
steel having interspersed through its interior,
¥ of cores of harder steel and ap-
proximately outlining a closed figire ineclud-
ing the central portion of said-object. "

posite metal object _comprising & “body
metal of one degree of hardness, said vboﬂgf
polygonal section, and l'x.avinginterspersed
through it, o plurality of cores of metal of 2
different degree. of hardness together ap-
proﬁdmately‘qutlining 8 closed figure includ-

ing the central portion .of: said object, and | b

other cores located in the corners, outside of
thefigure so outlined. "o LA

8 As an article of manufactyre; s com-.
posite metal object «comprising & soft-steel
body of palygonal section,  hawin,
“plurality: ¢

|- closed figure inclu

g inter-.
.eares ‘of |, "

8

| hard steel together approximately outlining -

|'a closed figure including the
i of said object,
‘ cated in the
I 6utlined. : .
- 9. As an article of manufacture, a jeil-bar
comprising a soft-steel bar having inter-
spersed through its interior, a plurality of
cores of harder steel each completely ‘sur-
rounded by the soft stee]. ' _
"10. Asan article of manufacture, 5 j ail-bar
eomprising & soft-steel bar having inter-
spersed through its interior,
‘cores of harder ‘steel each completely sur-
rounded by the soft steel, but placed close
| together ‘and ‘ap roximately outlining . a
ing the central portion of

central portion
and other hard-steel cores lo-

the bar. -

: I © 1L As an‘értfcle of manufacture, ajail-bar
7. As an articls of - 111&1111faotu1“@; @ coms |
of ( tioh, having intersp'ersed throughits interior,”

of

comprising a soft-steel bar of polygonal sec-

& plurality of hard-steel cores each completely

surrounded by the softer metal, but placed
i close together and approximately outlining s

| closed figure including the central portion of

the bar, and other cores m the corners of the
ar. :

35~

corners outside of the figure so -

40

45.
a plurality of -
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. In testimonjf whereof I affix my signature.

«.{ In the presence of two witnesses, - o
: s -.:FERDINAND E.CANDA. .

Witnesses: -,
;.. AiPEONSE KiomH,
B M. Marerp, -



