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To all whom %tmayconcem i

ATENT OFFICE,

| COMPOUND METAL BODY AND PROCESS OF PRODUCING SAME.

Be it known that I, Joan F. ONNOT, a | of a better ‘term, the ‘““‘supermolten con-

| to & condition which Lhave termed, for want
citizen of the United States, residing at New | dition”’, and then contacting such super- = =
York, in the county of New York and State | molten metal with the surface of the unlike = =

- useful Improvements in Compound Metal | permitting & layer or coating of such super-

Bodies and Processes of Pro ucing Same; | molten metal to solidify on such surface.

- g - et JSoidily on surface. 60
~ and I do hereby declare the following to be a | Such a coating, being set from the fluid state, .
full, clear, and exact description of the same, | is poreless and it is found to cohere to the

such as will enable others skilled in the art to | metal base with a union equivalent to a weld- '

which 1t appertains to make and use the | union, such wunion resisting temperature o

‘same. changes, as in heating and quenching, me-

This invention relates to compound metal | chanical stresses and discovery by outting

bodies and processes of producing the same | tools, such as a cold chisel, and permitting =~

and consists in metal articles composed of
layers of aluminum or other like metal of the.

almost indefinte co-extension of the joined
, , neta e | metals, as by rolling, drawing and the like,
light-metal group, (such as magnesium, beryl- | without severance of said joined metals.

hum or glucinum, or alloys such as mag- [ I have set forth in my said applications that
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_ nalium, which because of high content of one | the full coating may be made from the super- =~

' or more of the metals of such group, partake | molten bath, or that a mere film coating may
~ 1n general of the nature of such metals) | be formed in such supermolten bath by dip- .~
- united to unlike metals, and particularly to | ping the object to be coated therein for a

the various compound steels), and also in a | withdrawir
Erocess of producing such compound metal | molten bat

OdieS;i'ﬁ_ R

- My -_invéxitioh furthar consmts ma.lummum formed in such bath, and then a further coat-
~or a.metal or alloy of the light-metal group | ing applied to such film coated surface by

| 75 L

ferrous metals such as iron or steel (including | very short time, such as a few seconds, and :
1 ing such object from such super-
1C under conditions precluding
| oxidation of the intensely hot film coating =~
80

united to an unlike metal, such, for example, | contacting such surface with a molten body N
as 1ron or steel, by an intermediate layer of a | of metal at substantially ordinary casting .

third metal, such; for example, as copper, | temperature and confining a layer of suitable ST PR

~ and in the process of producing such ‘com- | thickness of such latter body of supermolten

35

~stantially = disclosed, - but not specifically | the outer coating, but may be a different

1 o oo metdl having the property of uniting in the 95
- It 1s well known that aluminium and‘| supermolten condition with the surface tobe
Em_per@y_ofcom-. s

" metals and alloys of the light-metal %r-vbu “coated and having also the pr perty of L
| an e desired outer = .

do not readily unite with iron or steel and _ he 1 _ esi 1te
- certain other metals. I am not aware for | coating at or near the ordinary casting tem-

- example, that they unite readily with nickel | perature thereof. =~~~
or cobalt. - In my said prior agplications 1| Aluminum is capable of being heated toa =
' | by me, which | supermolten temperature at which it will =~

45

50

- for each other and do not readily unite, may | various practical reasons depending upon =~
_ 05

pound metal bodies. =

| metal in contact with such film surface and =

The present application is a dlﬂmon “of | causing it to solidify thereagainst; after

mering or. other suitable mechanical treat-
|

my prior application filed -September 6th, | which ordinarily the coated ingots so pro- ==
1906, Sr. No. 333,570, Patent No. 853,716, -|-*-duced_:are worked by rolling, pressing, ham- =~
‘May 14, 1907, itself based upon an earlier

~ application filed June 16, 1905, ‘Sr. No. |
265,508, in both of which prior applications

‘ment. I have further set forth in my said =
“prior “applications . that the intermediate .

the - sub{ect.matter of this invention is sub- | coating is not necessarily the same metal as o

claimed.

d | bining with the metal of t

have set forth a discovery made

is that metals which ordinarily lack affinity | combine directly with iron or steel; but for

‘be united by heating one of them to a tem- | the properties of al minum. and particu-
perature far above its me‘lting.. temperature | larly the ~ense. with which 17 'Q;:;fl;_zes__.--'(a_,r;d_

70



metals in the supcrmnlten condltlon are

- molten: condition, and ‘this is as. true of:

. -
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. o .
. ) - )
Y t -
] . .

~ much more reactive than in the: ordlmrvx{

~aluminum as of copper or silver) it is desir-

: -':arranwcd to he sowml tn the. mn'ot 7 ltsolf R
by means of a serew 13. Said bottem plato'f;- SRR

-is provided with a raised rib or ring 14match-
me g t*oncspnn;lmrr groove 15 in the lower =

| j;_ﬁ_ .:;_ ..j_i;whwh w1thstands ‘better thc s _,_::__jrmolben

. surface formed by the action of superm@lten_.
~ copper, molten aluminum uniting-

o with the copper of the copper—ﬁ]med surface. |

o froma St’)]ldlﬁed fluid, is also poreless"- and hns;-:;_-

f-fizthe other general pmpertws of a cast metal,
o or, a.fter e\te’nsmn @f a ca,.at aml extemiedﬁfff

-_metal -
:apparatus such as may be use{l m ca.i rymfrf.j}j
Out my. Sal d PI 00{"58- SLEERE ’

?_"?_fji-'sectlona.l view of one form of a';)}mmtus f:}r;"
o in detail section the constmctmn of tho ‘bot- -
. tom plate and lower portion of the casing of | ¢
~ such a--_:paratus. | o
ER | 'Vle'“r 0 o an ﬂrltﬁrn&tIV(’ fﬁr Ill Gf C&Sll’lﬂ' ‘thI(‘h nﬁ‘{)t ﬂnd _____ CﬂuSIn g o 5-;_;:::_-; ......

35 the: mtelme{hate coating to- umte the: twa’ié-}-_@;‘
~ metals;and 4 is a second similar ‘crucible, I
" which may contain the: aluminum or ether}:_f
~ metal of Whl(‘ll the second or main coating is. |

. tobe formed.-

S 40

LRl “ble the desired temperature and, when nec- -
~© essary, to maintain a wnsulera.ble difference _::;;_'
ool tempei ature of the metals in the two cruo- |

- .. theobject:to be. coated.
T :'-_-:-_-f-'_;_'_-f;'_;surrounded by a casing. 8 hﬂmng an internal | 1
}-[g-g_;;_-;{lmmeter slightly larﬂrer than the external di- | T
~ nected apipe 9, a pmtmn of which is ﬂoublo chr
- said pipe. pmwdecl with a three-way valve 10, | t
< This pipe and the va.]vc 10 are pmvuled fOli_:ff}Qi

60 :rnospi_}_fere Df mdlfi’oront or neutral f'i*a,s such'| s
AT head 11 Whl('h msuros that. when the casing | f

-{therom to the desired dey pth. =

5 able and preferable, particularly when coat- __-Pdﬂ'e of the casing, and adapted to coact with 70~
~Ingiron or steel with aluminum, not to heat '-,}-sald groove to make a tight joint.. Forrais- = -
* the aluminum to the supermolten condition, | ing and lowering the casing 8 with respect to =
~ but - to first film coat with another metal 2-__,ch9 ingot 7, aspet'ml hmst 16, suspeml]ml hko;f;f?,;. SRR
“por tm' bar 6 f rom hoist 5, is provided. It -
_has, as shown, two: wmtlmn- drums 17 u;-w,'gn:_'__;;;_:;_-;; SN e

“which are wound two mblos 18 gonnected to-

ﬁ?.;-op]}omte sides of the casing, so that said cas-{;f:;-_-éi’;;;%_1'5?:;%?%5;2}:.z
1 ln“' _ may be mlsod and lowered truléf.’._;'f;é;i};ii' ertti--- o

temperature (copper for mstance), and then.
- toform a coating of aluminum on-the copper

readily
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Such a coating of aluminum, being formed |

............

In the accompa,nymw dmwm os I illustrate,;; j- 85 .
_ ;_;f'mg mto the e rumble QI‘ m mspect the mfﬂtonﬁj:'ijﬁ;':@:;_:ézé;':;f?;:_f'__.f;f-f.jf?j,;;f_-féf-_5;;.-}-;'%5_i}"3
| metal, or for snmlar reason. To furtherex- = =
Clu d e ﬂrll B

1 from the surface of the molten
| ho __"ééi-f:--metal I COVer so mm‘h of its surf ace as Dossl-;??_’f%@ff_";_;?: e
1. 2 shows |

In said drawings: Plfflll‘e 1 18})1 esents
‘ble with a layer of charcoal, a ring 20 of: rc-go
1 ractor}’ materlal whlch ﬁoats on the suzt'f ac'(*?sr{é-% S
Fig. 3 shows a set*tlonali__&i;;cle ar space in the center for the p assage of the il

carrying out the said process.

may be employed i
 InFig.1, 1158 prellmlnal-"{f; heatmt’r cham—-:-i‘._ﬁ'
= _ber for the ncrot or core or object to Be matﬁ-é;@-}:"_?f
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f‘od 2188 furnace for heatmg 2 cruclble 3 can-ij}_-,;[.i@f
~ taining the supcmmlt(,n metal for formmg.;é-_f.

Jormalvong, © o T YT Y REIE
It will be underst@od that. m;_il In car}!..}. ALY
40 practice the furnace or heatmg means will be;.;, ?_ "

80 cﬁnstru(-ted as to maintain in ‘each {ruu-___ '

~cibles. . Means for accomphshmﬂ' this a,re'izé?l '.
R -.z.f{.well known to those skilled in the art. -

R deswna.tes a powm hmst, here shown as:;;;
an electrlca,l hoist, mounted on a sultable;':ff
~ track so that it can be moved from place _t_;_)-f-ff}

“place; and from said hoist is suspemlod by

" means of a porter bar 6, tlw ingot 7, whlch '13;_}555-
~Said mm}t isshown | ¢

ameterof the ingot, anr] tosaid casing is-con- | 4

- supplying to the. casing, when desired, an'at- | 1

- Casing 8 has a _welffhtml:éfé?

s lowered into the molten meta,l 1t slmll smk | battam Plate 1‘1’ IS aPPhed tn ..the 11__1 rrot the
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. -929,?78. -

. or alloy of the lig! \t-motal ar mlp and lowered

- 1o near
‘therein, and then the ingot and bottom plate
are lowered into the molton metal and imme-
diately thereafter the casing is lowered into
~ the molten metal until it contacts with the
~bottom plate, segregating from the molten
metal as 1t nleqcemls the lovel of such molten

metal in immediate oontnct with the film- |

coated surface of the ingot.  The filled cas-
| mﬂ' closed at the bottom by tho bottom p]ﬂto ,
18 then raised, and. the molten metal is er-
“mitted to solidify, after which the coated in-
got 1s removed from the casing and is worked |
between volls, in a press, under a hammer, or

10

{he surface of the molten metal |

mass of molten aluminum and causing a

othmwloe olthol nnnwdmtelv 01 ‘after ':;ub-_r

| I]]l‘w‘alﬂﬂ tﬂ' i h{}ﬂlﬂﬂﬂ' ]]E“Ihﬂ”‘ BRI Lo |

By the method. ]”tl“-t described, an :mcrot is |

produced the intermediate layer ((,oppol for
example) of whieh is inseparably united to-

the core or base (steel for example) and the

._ c:o])m.-.lhlv united to the intermediate layer.
‘Said intermediate layer is very thin—so
much so as to be mappreolal)le or nearly so.
~ The operation with the form of casing
“shown in Fig. 3 1s substantmllv the same, X
cept that t the bottom plate is applied and
~ caused to close the bottom of the casing, be-

fore dipping the casing in the second bath 4;
- and said casing, closed at the bottom, is then
lowered into the metal in bath 4, and as the

outer layer (aluminum for example) 1s in- I

openings 23 near the surface of ‘the molten

- metal the closure 24 is raised so that the cas-
35 ing fills through said openings.  The ingot so
.3plo<lucod may then be worked either. imme-
diately or after reheating or submission to a
soaking heating, in the ordinary manner.

In a companion application, Serial No.
40 368,770, filed April 17, 1907, I have claimed

-

metals by means of an intermediate third

metals, and the product so Produce(] hence 1
lo not claim such broad mventlon herein,
‘but only claim said invention as embodied in
- coating with alumlnum or memls or alloys of
. tho aluminum. group. . -- '

What I claim i 80—

45

_ hodlec; comprising a metal of the light-metal

N _,umted which consists in contacting a bodv

~of one such metal with a supermolten mass of |

a third metal and then contacting the coating
so formed by such supermolten metal with a

- molten mass of the other metal and causing |

“a layer thereof to Solidify thereon.

60 :bodles comprising a metal of the light-metal
- group and an: unhko metal 1inseparably
. ;umtod which consists in contacting a body

2. The process of producing compound- :

‘of a third metal and then contacting the coat-

- 65 ing 1ormod by such supermolton metal w1t11 [ metal base and a poreless layer of aluminum 130-" L

ferrous metal with a supermolten mass of

lhight-metal crrou])s and then contacting the
'coa.tm':r formed

group metal and- causmtr

metal having the propertles of metal set from

'11 ght metals united theroto by an interme-
dlate layer of a metal of high melting point,

| said intermediate layer also having the prop-
S | erties of metal set from a liquid state.
The: process of producmg compound:ﬁ .

diate layer of co
the properties o metal set from a

~of such unlike metal with a supermolten mass |

a mass of said met EL] ol tho hfrht-met al croup,
mulcansuumlm er thereof to solldlh thereon. Co
3. The process of producing - oompouml__

bodies comprising aluminum and a non-

alummous metal inseparably united, which 70

‘consists in contacting a body of one such
metal with a supolmolten mass. of a third
metal and . then contacting the coating

formed by such supeunolton mass with a o
75
lavor thereof to solidify thereon. |

4. The process of produeing compound

l bodies comprising a metal of the light-metal

group and a ferrous metal inseparably united,
which consists in contacting a body of such 80

metal belonging neither to the ferrous nor

y such supermolten metal
with a molten mass of such light-metal 85
laver tholoof to
solidiiy thereon.

5. The process of produomg compound o

bodies comprising a metal of the light-metal
) groug

and a ferrous metal inseparably united,

90
consists In contacting a body of such

whi

ferrous metal with a supermolten mass of

copper and then contacting the coating

formed by such supermolton metal with a
| molten mass of such light-metal group metal 95

and causing alayerthereof to sohdlfy thereon.
6. The process of producing eompound

-_bodles comprising aluminum and a ferrous
‘metal inseparably.united, which consists in
contacting a body of suoh ferrous metal with
‘a supermolten mass of copper and then con-
‘tacting the coating formed by such super-
| molten metal with a molten mass of alumi-
num and causing a layer thereof to sohdlfy .
'thereon '
br oadly the process of umtlng two unlike |

100

7. As a new ortlcle of manufa.cture a com-

_ pound metal body comprising a ferrous metal
~ metal mso{mrably united to the other two |

ase and a poreless layer of a metal, said

a liquid state comprising one of the group of 110 |

‘8. As anew article of manufacture, a com- 115

_ _ ‘pound metal body comprising a ferr ous metal
~group and an unlike metal inseparably E

| ing aluminum united thereto by an interme- -
diate layer of a metal of high melting point,
both of said layers having the proportles of:
_-metal set from a liquid state.

ase and a poreless layer of a metal compris-
120

9. As a new article of manufacture 8 Com-
Eound metal body comprising a ferrous metal
ase and a poreless layer of a metal compris-
ing aluminum united thereto by an interme- 125 -
per, both smd{aIyers having
uid state. -
10." As a new article of manu (%aoture,
compound metal body comprising a ferrous

105
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