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- 'process and apparatus which I employ are fully  tion, and

ions may be controlled. It is further set forth ~ tions | and 2 are joined at their header sec-

~ therein described.  The theory and practlce set of some material such as plumbago or wax coated
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John D. Beebe, Detrmt Mlch assagnor ﬂf one-
half to John C. Schwartz, N ew York N. Y.

Application Apr:a.l 30, 1.)46 Serial No. 666 1.:17
4 Claims. (Cl. 294---242) '

This invention relates to radiator cores and ‘inal process {o a special compllcated case which
has for its object to teach the method and to presents additional problems. -
provide an apparatus by which such cores may ‘More specifically it is the object of thls 1nven-'
be made electrolytically. | ‘tion to teach the deposit of electrolytic metal
- I am aware that various a,ttempts have been 5 by different paths of varied length from an anode -
made to make radiator cores electrolytically, to a cath_ode_ to teach the control of each of
however, so far as I am aware, ho previous at- = these paths in order to obtain deposition over

tempt has been entirely successful. The main = the areas desired and to teach the control of
difficulties have been that the finished product  each of these paths for thickness of deposit so
was inevitably porous, that there was lack of 10 that the cathode, in one immersion, may be

uniformity of thickness in the sections supposed = coated to completion with metal which varies in
to be of uniform thickness, that the walls of the  thickness over the areas selected but which will
air openings therethrough varied in thickness  have uniform thickness in any given area. — |
and in quality of copper upon which strength de- | Other objects and advantages will hecome_
pends, and that the metal forming the header 15 hereinafter more fully apparent as reference is
and connecting portions for sister cores were  had to the accompanying drawings wherein my
lacking in proper strength because of the in-  invention is 111ustrated by W&_V 01 example and
ability to vary the thmkness of deposﬂ; where a in which =~ | |
thicker section is needed. - Higure1is g su:le eleva,tmn of a cmnplete radia- .
The prmcmal object of thls mventmn is to 20 tor core made according to my improved process, .

promde an appara,tus by Wthh cores can - he | Flﬂ”llle 218 a flOl’lt view of one section of the
made and which will ocvercome all of these difi-  core of Fﬁgure 1, as seen along the lme 2—2 of

- culties rendering it possible to make a core which Figure 1, | |
will be free of pin holes, which will have greater @~ Figure 3 is a tOD plan view of the core, | |

~ strength with less weight of metal than present 28  Figure 4 is a front view of an anode employed o
- conventional cores, which can be made from to. electrodepos1t the section in Figure 2, =
scrap copper or other scrap electrolytic mate- Figure 5 is a side elevation of the maln rlght
rial, which will have a high rating of heat dis- __hand section of Flgure 2 111 the ‘DI'OCESS of elec-
sipation, which can be made. economically a,nd ~ troformation, = |

- which lends itself to production in quantity. . a9 Figure 6 is g side eleva,tmn of the left hand

- The general principles of essential parts of the  section of Figure 2 in the DI‘OCESS Of electroforma- |

~ described and claimed in my co-pending appl]_ca- . Figure 7is a horlzuntal sectmn takﬂn along the I
tions Serial Number 640,090 filed January 9, -11118 1—1 of Figure 6. |
1946, now abandoned, and Serial Number 640, 091 a5 - More particularly, Figure 1 shows a completeu |
- filed January 9, 1946. In those. apphcatlgns it imdmtm core wnich is composed of two main sec-
- Is explained, contrary to the conception of the _thIlS | and 2 together with an additional header
- action of an electrolytic bath by many who have - section 2. ‘The sections | and 2 are composed

~ worked in the art, an electrolytic deposit is not  essentially of a front face £ and a rear face §
- bicked up out of solution by the cathode but that 4y connected by a multiplicity of walled openings

the ions which leave the anode deposit directly 8, borders 1, header portions 8 and 8 respectively,
upon the cathode and that the direction of those = and of 10W€I‘ solid sections 10 and (1. The sec-

that the control depends upon the provision of  tions 8 and 9 by collars 2 and 13, and at their

an anode constructed with attention to provi- ;3 lower sections {0 and (1 by the collars 4. The -

sion for an adequate flow of e]ectrolyte there- section 2 has a cvlmducal outlet. I5 for attach~

- over, with provision for the proportioning of the  ment to the collar 17 of the section 2. This sec~
~areas of the anode to the cathode depending. “$ion' 8 is also provided with a ﬂller Openmg l g8
upon the grade of metal to be deposited, upon = and a water inlet 8. c AT
. proper concentration of the acid in the elec... "{, In Old er to electroform the three I'-%E(.‘,1‘;1{33:'.18 l S

~ trolyte and to the other factors of the bath 2 and 3, T provide g matrix which may be made |

+ion
w

forth in those pending applications is retained  with graphite or other conductive material upon
in full in this process, the only difference being -  which deposition can be made. The essential is -
| -:tha,t this process is the apphcatmn of that ﬂrig- 55 that the materla..l be umformly ctmductwe 50 f': -




~ ete., may be used.

that there wﬂl bée a uniform begmmng of plat-—

o ing over its entire. surface, that it hold its exact

“molded shape at the operating temperature of

' the vat, which is about 90° ¥., and that it be
. cepeble of being melted out at tumperetmes He-
" 1ow that which might have any noticeable effect
~~ on the section from which it is to be
. The matrix, in each instance, is moulded solidly

in the exact shape of the section to be formed.

"vert filled with a suitable electrolyte, Figure 9

showing a matrix in process of being coated in
 the formation of the section { and Figure 6 show-

ing a malrix in ‘process of being coated in the
- formation of the section 2.

. sectle'q [

‘The matrix of the -
i5 s 1Spended between two anode bas-

removed.

4

~ for an ionic stream and each of which is at a
uniform small distance from a face of the matrix =
"which is to form a face & or 3 of the core sections.
 There is one extension 29 from each anode basket .-

for each opening in each matrix which is to form

an air opening & in the core sections | and 2.
Fach extension 59 is therefore expeeted to emlt a

- flow of ions sufficient to cover the interior of one-~

The madtrices are suspended individually in a 10

half the sidewalls in the matrix: and likewise to
coat a portion of the face of the matrix equal to
- one-half the distance to the area to be coated by

" the adjacent extensions 28 in forming the walls

of the adjacent openings 6 together with a por-
tion of the faces & or 5.
minate too close to the matrix too great a pro-

| _pertmn of the deposit will take place within the

| ‘kets 20 and 2§ and the matrix of the section 2 is

. suspended between two anode baskets 22 and 23,

-~ each having a multiplicity of openings there-
. threugh, as will be descriced, and the electrolyte *

“must pe deep enough in the vat to cover all of

- the openings generously. This will. also emply o
- eover the matrices with electrolyte. -~
- _The anode baskets are each cempesed of some'__
o :'meterlal of poor conductive properties, such as
-~ hard rubber, or of metal which is fully coated
with such material so that the metal will-be fully
insulated against electrolytic action and egemstﬁ_

'--'_ciete1 foration by the acid of the electrolyte.

-~ The baskets each have hangers 264 of good elec~
-~ trieal conductivity, such as copper, for support of
the baskets and for establishment of a path of -

- current fiow [rom posi itive bus bars 2. The
-metnees are supporied by cenduetlve hengele -

- 28 from: negative bus bars 27.

.- The anode baskets are filled Wl‘i:h par ule”ies of
o --e?ectrelytlc material, such as copper.
* shot or pellets or copper irimmings and scrap,
Tn order to maintain electricat
eenteet between the hangers 24 and this material
- TIprovide conductive strips 28 which are attached
to the hangers at their upper ends and which

Cepper

hene' freely in the baskets to 2 cen51dereble depth.
" The concentration of acid and copper sulphate

in the electrolyte is important and should be-

C;.,'.‘l

il

openings and if 100 far away too great a propor-
.tion will occur on the faces at the expense of the
thickness of the sidewalls.
approximately equal to forty amperes per square -
- foot at 4 to & volts, a concentration of solution
as indicated and a ratio of area- of ea,eh area

If g curren‘t densﬂsy

‘of each extension 28 to its assigned area are. all

DN
) |

- which the

properly maintained then the thickness-of de-
5 posit within the holes and on the faces will be = -
found’ mthout difficulty. by a few trzels after -
position of the baskets with respeet_ .

. {0 the matrices can be fixed by properly spacing

the positive negative bus bars:or by e,dJustlne the __

shape or poeltmn of the hangers 24,

- In addition to the extensmne or pre;leeters 29

T provide other nmjectors 30: which are: s1m1lar to

ssurfaces.

-13, 15, 15,

; 13r03ecters 98 but which terminate in inclined
These projectors 38 are adjacent that

‘portion of the matrix upon which the collars 12,
18 and #7T are to be formed so that the: -

area of deposit assigned to each of them is one-

half the depth of an opening to form: the holes 8

“and a portion of the area of a face 4 or 5 and a

portion of the area of a coller By cuttmg away

“one side of the projector as illustrated, there will .

- be a greater diffusion of the ionic flew and: the

- maintained at a constant value insofar as possi-

ple. Irecommend seven ounces of sulphuric acid -
;'.:pei gellen of water to which I add 34 ounces of
- copper sulnhe,ue the radiator cores bemg, pref-._ |

| '?”i_erebly, of very soft copper.

- The baskets are provided wu,h 2 mUMphmty of
“-epemngs of varlous types depending upon the-

 area and the shape of the area of the metrlx_f '

. upon which each one must direct a stream of ions.’

~The total area of the openings: in the beekets

. “should equal approximately ene-ﬁfth the area
- of maftrix- upon which deposition is to be made:
- and this ratio applies to each individual onemng

05

depes:tt will occur where desired.

"In forming" the lare‘e Wete?‘ connectlen I3 I';'_'.'

provide extensions 23 on the mairix upon which

‘deposit isto be made (Figure 6; upper end). ;
extensions 3% are, of course, solid and no depcelt-

is to be made exce 2pt on the side walls thereof. I,

_'therefore provide a ring-like extension 34 oppo~ =

site ‘the solid" surface -of the extensions 33, the

. inside surfaces of the ring-like extenemns being
‘shaped similarly to the extensions 33 but slightly

- larger in permhel al size than the outer ends of -

" _the extensions 33 so that the depesmen Wlll be -

The

limited to the desired area. .
‘Where the: dep031t is to be mede en the ﬁet..

- surfaces such as on the face of the ma uI‘lCES to

. form the heedere 8.8 and 18, l‘ premde g-series

- with respect to the area of matrix assigned to it. )

L ~_1f the ratio is less than one-fifth, the rate of de-

- posit will be slower, but if the ratio is mereeeed o

. wili assure. umfermlty of he,rdness of: the de-'
~ 'posited metal. - |

tha ‘copper denos ited w*u]_ hecome harder.

Now, in erdel te e,_-..sure ummrmlty ef thlek-

60

_form the rims 1.
65

'neee or 4 predefermmed differential in thickness

The baskets are -

- of deposit; it is explained in my previous epphea-- |

- tion Serial #640,090 that the ionic flow may ke
- directed and that diffusion of the stream will de-

- pend, in large measure, upen the distance of the

~ point of release of the flow from the surface
. upon which deposit is made. |
~therefore provided with hollow tubular extensions
- .29 each” of which projects toward an. opening -
- --ithreugh the me,tmx: eech of Whlch is a preJector 75

of openings 34 in the beskets |
" further series of openings 32 asa complete border-
" for  the other openings in the baskets, as best
- oseen.In Figure 4 in. which 2 frontal view of the

. ‘basket. 23 is shown. These latter openings will -
_Since the diffusion from these
' -openings 31 and 32 are assigned areas and since
_the diffusion therefrom must not be so great as

+o fail to cover these areas as deelred it is obvigus - -
that the desired distance of these openi: ngs: from

i - the faces of the matrix will determ'lne the length_ |

of the preJectors 29 and 39.

. Where no deposit is deelred asin the s;aec.e en_ B
| _f’the matrices interiorly of the surfaces upon which -
- the.col'ars are to be fermed no open nge are pro-
 vided in the baskets. - -

'I‘he heeder sectmn 3 mey be e1mller1y fermed _: _-

1If the extensions 29 ter-;’--;-f’ |

“And I provide a
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by following the principles herein set fc’:r_th,-'by

2,540,805

additiohal opanings' fer.._outietting a flow of ions -

providing anode baskets made for the purpose.

WhatIclaimis:

‘1. An electrolytic apparatus for making a-}radi-_

ator core comprising a matrix formed in the

e
L)

shape of the core and having a plurality of open-

Ings therethrough, and an anode on each side of

- sald matrix, said anodes each being confainers
for bits of electrolytic metal and having a plu-
railfy of openings through the side walls thereof,

one of said openings being opposite each of said

openings in said matrix and closely adjacent
thereto for directing a flow of ions into said open-
mgs, said containers each having additional cpen-
- ings through the sidewalls generally encireling
the first named openings for directing s flow of
ions onto the remaining surfaces of said matrix,
the outlets of the last nameg openings being
spaced a greater distance from said matrix than
the first named openings whereby there is in-
creased diffusion of the ions from said last named
openings, said anodes and said matrix being rela-

toward the rim and border of the matrix, the
sldewalls of the last named openings being at

greater distances from said matrix than the ends

‘Of sald tubular projections whereby said appa- -

ratus forms a complete core in one operation.
4. An electrolytic apparatus for making g radi~

- ator core comprising a matrix formed in the
. Shape of the core, having a plurality of openings

10

transversely therethrough and having solid pro-
~Jections extending outwardly therefrom in repli-

cation of the hollow water connections of the
core, sald matrix serving as a cathode when im-

- mersed in an electrolyte, and an anode residing

15

‘alongside each side of said matrix, each of the

anodes being a container fory electrolytic metal

- and each having a multipiicity of hollew tubular
- projections extending laterally therefrom, each

20

of sald extensions terminating Immediately oppo-
stie one of said openings, said anodes each having

- & multiplicity of additional openings through the

walls thereof through which gz flow of ions may

- Hlow for deposit on the boundary surfaces of said
matrix, said anodes each presenting a solid sur-
‘face opposite said solid projections of the matrix
and each having a ring-like extension thereon
~the inside surface of which is similar to and
slightly larger than the periphery of the outer
end of the adjacent solid connection, said ring- - __
like projections residing closely adjacent said
- solid projections, said anodes each having a mul-
tiplicity of openings through the walls thereof to-
gether encircling said ringlike extensions whereby
& flow of ions therethrough wil] form g deposi-
‘tion on the exposed surfaces of said solid pro-
the formation of

. tively stationary when said apparatus is in oper-
- abion. | S | | .
- 2. An electrolytic apparatus for making g radi-
ator core comprising a matrix formed in the
shape of the core and having g plurality of open- -
- ings transverssly therethrough, said matrix being
adapted to serve as a cathode, ang an anode on
cach side of said matrix, said anodes each being 30
containers for bits of electrolytic metal, said con-
tainers each having a multiplicity of hollow tubu-
lar projections each of which resides immediately
opposite one of said openings, said anodes each:
having additional openings therethrough through
‘which ions may flow for deposition on the rim
~and border of the matrix, said tubular projec-

29

o |
&

‘Jections simultaneously with
the remainder of the core,

tions ferminating substantially closer to said-

- matrix than the wallg around said additional
openings, said ancdes and sald matrix being rela-
tively stationary when said apparatus is in op-~
eration. | __ o o

3. An electrolytic apparatus for making a radi-
ator core comprising a matrix formed in the

40
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