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~ UNITED STATES PATENT OFFICE.

FREDERICK A. FELDKAMP, OF VAILSEURG, NEW JERSEY, ASSIGNOR TO ELECTROLYTIC
PRODUCTS CO., A CORPORATION CF NEW' JERSEY.

PROCESS OF MAKING ONE-PIECE RADIATOR-SECTIONS.

997,768,
‘Original application filed September

To' all whom, it may-concern: '

Be it known that I, Freperick A. Ferp-

KAMP, citizen of the United States, residing
at’ Vailsburg, in the county of .‘Esex and

State of New Jersey, have ivented certain

new and useful Improvements in Processes of
Making One-Piece Radiator-Sections; and
T do hereby declare the following to be a
full, clear, and exact description of the in-

vention, such as will enable others skilled in :
the art to which it -appertains to make and !
nse the same, reference being had to the ac-.

companying drawings, and to characters of
reference marked thereon, which form a
part of this specification. :

“The present invention. relates, generally,

to a novel process or method of producing |
radiator-sections for automobiles, each sec- |.
tion being made by electro-deposition - of |
metal and being formed in a single integral -
mass of metal in the form of a hollow honey-

comb section.

This invention is a division of my_ former
application for Letters-Patent, Serial Num-
ber 582,110, and filed in the United States
Patent Office, September 15th, 1910.

The principal object of this'invention is
to provide a novel prucess or method wherg-
by an automobile radiator-section in the
form of a hollow honey-comb section or
el¢ment may be made, the honey-comb sub-
divisions-of which are very small and are
elgsely spaced togther, so that a maximum
of radiating surfaces is exposed to the cool-
ing action of the air. o

A further object of this invention is to
provide a process ‘of the ¢haracter herein-
after set forth, in which tliere is secured by
the use of the said process a radiator-sec-
tion"in the form of a finely sub-divided
honey-comb section or element having al} of
its wall-portions of a uniform thickness.

With the objects of this irivention in.view,
the said invention consists, primarily, in a
process for producing a hollow honey-comb
one-pigee radiator-section, in which a core
or pattern af-a fusible metal is first provided
with & multiplicity. of small and closely
located. holes or openings, of any ‘desirable
configuration, then by electro-deposition de-
positing a metal first upon those surface-

*portions of the core or pattern forming said

holes or openings. directly within the in-
terior of said holes or openings and out-

Specification of Letters Patent.‘

Patented Juiy 11, 1911,

15, 1910, Serial No.‘582,110. Divided and this application filed Decem-
ber 5§, 1910, Serial No: 595,831,

Wai’dly toward the outer faces.of the said

core or pattern,-and then removing the said
¢ore or pattern from within the said electro-
Iytically deposited metal.

The said invention consists, furthermore,
in adding to the steps of the process just

set forth, after the said electrolytic depo-

sition of métal from the interior of the holes
or openings of the core or pattern.toward
the outer surfaces of the core or pattern, a
further step of depositing by electro-deposi-
tion, metal upon the outer faces of the core
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or pattern, and inwardly into the said holes

“or openings and upon the previously de-
| pesited metal therein, and then removing

the said core or pattern from iithin the
said electrolytically deposited metal.

Other objects of this invention not at this
time - more ‘particularly mentioned will be
clearly understood from the following de-
tailed description of the same. _

The inventioiris clearly illustrated in the
accompanying drawings, in which :—

76
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Pigure 1 is a front view of a. fusible core

or pattern employed in the process or method
of making radiator-sections according to
the principles of the present invention and

80

Fig. ¢ is a horizontal sectional representa- .

tion, on an enlarged scale, of a portion of
said fusible core or pattern. Fig. 3 is a
rear face view of a portion of an insulating
material or shadower employed with the
herein described process; and Fig. 4 is a sec-
tional representation of the same, said sec-

| tion being taken on line 4—4 in said Fig. 3,

looking in the "direction of the arrow .
Fig. 5 is a transverse sectional representa-
. o . "

tion, on a considerably enlarged scale, of a

_portion of the fusible core or pattern and

the shadower, said view showing the man-
ner of using the shadower with said core or

- pattern, and said: view showing in addition,

and in section, the first electrolytic deposit
of metal, deposited in“the interior of the
holes or openings of the shadower, and from
the interior of said holes or openings to-
ward the outer faces of the fusible core or
pattern.  TFig. 6 is a similar sectional rep-

resentation of said portion of the core or.

pattern and the said first electrolytic. de-
posit of metal after the shadower has heen
removed. TMig. 7 is a transverse sectional
representation of a portion of the fusible
core or pattern with the first electrolytic
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deposit of metal, and a second electrolytic
deposit of metal from the outer faces of the
said core or pattern inwardly into said holes
or openings and upon the said first electro-
Iytic deposit of metal, said view showing a
uniform thickness throughout all the parts
of the electrolytically deposited metal. Fig.
8 is a sectional representation of a por-

 tion of the finally completed hollow honey-
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‘may not necessarily he made

comb and one-piece section or element for
an automobile-radiator, said views showing
the fusible metal removed from said section.

The herein-above described drawings illus-
trate the results obtained during the differ-
ent stages of procedure iw carrying out the
novel process or method embodying the
principles of the *present invention, this
process or method comprising the following
steps :—I first prepare a core or pattern of
any suitable configuration and of a suitable
metal which is capable of melting or fusing
at a>comparatively low temperature or de-
gree of heat. The said fusible core or pat-
tern is cast in a suitable mold, and when
completed has the general form and ap-
pearance, represented in said T igs. 1 and 2
of the drawings, the said core or pattern, in
the form of a plate, being indicated by the
reference-character 1, and the body-portion
of the same being provided with a great
many holes or openings, as 2, closely adja-
cent to one another and arranged in sym-
metrical lines. These holes or openings 2,
as will' be seen more particularly from an
inspection of Fig. 2 of the drawings, are
preferably of smaller cross-sectional area at
their inner central portions than at their
ends, so that the holes taper in opposite di-
rections, in the manner shown; but, it will
be understood that the holes or openings
tapering as
here shown. As illustrated, in proportion
to the size of the core or pattern as a whole,
the said holes or openings are made quite
large, but in practice each hole or opening
is small, since in the practical core or pat-
tern, used in my novel process, the body-
portion of the core or pattern contains from
nine thonsand to ten thonsand holos or opeu-

.ings, each hole or opening being usually

three-sixteenths of an inch in dinmeter, and
the, holes or openings being spaced one-
quarter of an inch apavt, from center to
center. Tt will he understood, however, that
by means of the process hervein described, the
holes or openings may be made even smaller
and they may be more closely placed with
relation to one another. The upper part of
the said core or
blank space 3 of suitable confienration for
providing a top water-colleeting ‘space or
chamber in the finished radiator-section to
be produced; and in like manuer, the lower

part of the said core or pattern is formed

with a blank space 4 of suitable confignra-

pattern is formed with a -

897,768
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tion for providing a bottom water-collecting -

space or chamber in the finished vadiator.
i section. The remaining parts of the body-

portion of said core or pattern located be-
tween the herein-above mentioned holes or
openings -2 provide suitable core-portions or
members by means of which are produced
the necessary water-conveying channels or
ducts of the finished radiator-section. After
the core or pattern has thus been produced,
the same is ready for its immersion in an
electrolytic solution, by thoroughly cleaning
its surfaces by mechanical brushing, or
otherwise, the application of a chemieal
wash, and, finally, by rinsing in a water
bath’to remove all dirt and grease that may
adhere to its surfaces.

The shadower 5 to be presently described
as to its detailed construction, 1S now ar-
ranged upon the various outer faces and the
surrounding end-surfaces of the core or pat-
tern, that is the two sides, the top, the bot-
tom, and the two ends, substantially in the
manner indicated in Fig. 5 of the drawings.
Referring now to said Fig. 5, the said
shadower consists of a pair of insulating
sheets 6, preferably of celluloid, or some
other similar material. These sheets con-
form at their marginal edges with the con-
formation of the peripheral edges of the
said core or pattern, the said sheets being
placed one upon either side of the core op
pattern. A pair of band-like members, as
7 and 8, or other suitable means, made also
from celluloid, or dther similar material, are
arranged about -the two end-surfaces, and
the top and bottom of the core of pattern,
as will be evident from an inspection of said
Fig. 5 of the drawings, the ar rangement of
the said sheets 6 and the said band-like mem-
bers 7 and 8 thus entirely inclosing the said

core or pattern. As.shown, the said sheets 6 .
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are each provided with a plurality of holes

or openings 9 which correspond in number
and position to the holes or openings 2 in
the core or pattern 1, so that when the said
insulating shects 6 ave assembled in: the

-manner stated .with relation to the said core
or pattern,the said holes or openings 9 of the

said insulating sheets -G iwill register, re-
spectively, with the corresponding holes or
openings 2 in the core ov pattern.1. The
said kroles or openings 9 are smaller than the
holes or openings 2, and each hole or open-
ing 7 is surrotnded by an inwardly extend-
ing annulaz, flange or projection, as 10, so as
to provide tubular extensions which, when
the said sheets 6 ave placed upon-the oppo-
site faces of the fusibie core or.pattern, ex-
tend some little distance into the said hoeles
or openings 2, in the manner clearly illus-
trated in said IMig. 3 of the drawings.

The core or pattern which has thus been
inclosed in an insulating jacket or coating,
is now ready for the electro-plating bath, 1n
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which the said core or pattern is immersed.

- The said insulating jacket or coating while

10

26

25

30

-ward directions toward the outer

it protects the outer surfaces of the fusibl
core or pattern from receiving a coating o

metal by electro-deposition; still permits, by
virtue of its holes or openings 9, with their
respective tubular portions or projections
10, the passage of the current in the electro-
lyte into and through said tubular. portions
or projections 10, so that
tion may continue and build up a first me-

tallic deposition or plating upon the inte-

riorly exposed surface-portions of the core
or pattern 1 from within its holes or open-
ings 2. The said tubular portions or pro-
jections 10, tend to concentrate the electro-
Iytie action upon a point centrally located
within the said holes or openings 2, so that

the plating action of the first metallic dep-

osition or plating is strongest at that point,
and continues with decreasing force, in-out-
faces of
fhe core or pattern and the respective mar-
ginal edges of the said holes or openings 2.

In this manner, the hollow shell formed by .

the metallic ‘deposition or plating is buiit
up. within the said holes or openings so that
the deposited metal will taper in opposite
directions, as shown, being of the heaviest
deposit within the interior central part of
each: hole or opening 2, and being of the
least thickness at .the marginal edgé of the

hole or opening. The fusible core or pattern

1, with this first deposit of metal plated
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thereon, is now taken from the electroplat-
ing bath and the core or pattern is stripped
ot its insulating jacket or cores The next
step in the process is to again immerse the
said core or pattern with said first deposit
or plating of metal thereon as above de-
scribed, in.the electro-plating bath. The
result is that a deposit of metal is now elec-
troplated upon all of the outer exposed sur-
faces of the core or pattern, the metal de-
posit building up upon said surface to the
required thickness, and-at the same time de-
positing upon the first deposit or plating of
metal from the outside and in opposite di-

rections toward the middle of the previ-

ously metal-deposited or plated héles or
openings 2. The consequence is that' the
metallic deposition or plating is also built
up within said holes or openings from ‘the
thinnest portions of the first - deposited
metal to the heaviest or thickest portions
thereof, and to such an extent, so that when

- the electro-plating step is finally completed,
© the combined thicknesses of the two deposit-

ing steps of metal within the holes or open-
ings will be uniform throughont, and will
be the same as the thickness of the deposited
or plated metal upon any part of the outer

* surface-portions of the core or pattern 1,

65

as clearly indicated in Fig. 7 of the draw-
ings, in which ihis uniform “deposit- or

an electrolytic ac- -

| that it melts at a

2

plating of metal is indicated by the refer-
ence-character 11, the dotted lines 12 indi-

“eating the extent of the first metallic depo-

sition or plating.

From the above description of the respec-
tive first and second plating steps it must be
clearly understood that the first metal depo-
sition or plating extends in directions from

within -the interior central portions of the’

holes or openings toward and stopping at

‘the outer surfaces of the sides of the core or

pattern, with decreasing electrolytic activ-
1ty, whereas the second metallic deposition
or plating extends from the outer faces of
the core or pattern and into the holes or per-
forations, with decreasing electrolytic activ-

75
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ity within and toward the middle portions,” -

of said holes or openings, to produce a uni-
form thickness of the deposited metal, as has
been stated, and the said second deposit of
metal practically embracing the said. first
deposit of metal, so that the second deposit
of metal forms a lock with relation to said
first deposit of metal. .

After the second deposition or plating of
the metal has been finished, the core or
pattern with the completed metallic deposi-
tion thereon is removed from the electro-
plating bath, is washed so as to remove any
adhering electrolyte, and is then dried. The
final step of the process is to subject the said
core or pattern with the completed metallic
deposition to the action of heat, by placing
the same in a suitable’ gas-chamber or oven;
or, by other suitable means, for producing
the- required temperature, for melting out
the fusible core and leaving the hollow and
honey-combed. shell of the radiator-section,
The melting or fusing point of the metal of
which the core or pattern is made, is such
low degree of heat; the
melting or fusing metal running out of and
away from the completed ‘metallic deposi-
tion without in any way injuring said dep-
osition of metal, and thus leaving the. hol-
low and honey-comb
particularly in Fig. 8 of the drawings..

To recapitulate the va#ious steps of ‘my
novel process hereinabove described in de-

tail, the same consists ;—first; of preparing a.,

core or pattern of metal capable of receiving

electrolytic deposition, and capable of melt-

ing or fusing at a low temperature ;. sec-

ondly, providing the same with a perforated

msulating jacket or envelop; thirdly, im-
mersing the same in an electro-plating bath

and depositing by electro-deposition metal-

within the holes or openings with which the
core or pattern has heen provided, “said
electro-deposition” of metal decreasing in
thickness or amount from the central in-
terior portions of said holes or openings
toward the outer edges of the holes or open-
ings; fourthly, removing the core .or.pattern
and the metal ‘deposited or plated thereon

shell 18, indicated more -
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from the électro;plating bath, and stripping’
off the insulating jacket or envelop; fifthly, |

re-introducing said core or pattern in' the
electro-plating bath for a deposition or plat-
ing of metal upon the outer and exposed
surfaces of the core or pattern, and a second
deposition or plating of metal upon said
first deposition or plating of metal within
the holes or openings from the outer edges
of said holes or openings toward the middle
of the holes or openings, to produce a final
deposit ‘of metal of uniform thickness;
sixthly, removing the core or pattern with
its nuniform thickness of deposited metal

> from the electro-plating hath; and finally,

washing said metallic deposition or plating
of metal, aid subjecting the swme with its
fusible core therein, to the action of heat, so
as to melt said core or pattern and removing
it from the hollow shell formed by said
mefal depositions or platings,

I ehiime—

1. A process for producing hollow honey-

“conmib one-piece radidtor-sections consisting

i
o

Bt
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of first preparing a core or pattern of a fust-
ble metal with openings. then by eclectro-
depasition depositing a metal fivst upon the
sarfuee-portions of the core or pattern with-
in the =said openings and outwardly toward
the outer faces of said core or pattern, and
then removing said core or pattern from said
etectrolytically deposited metal, :

9. A process for producing hollow honey-
coinh one-plece radiator-sections consisting
of first preparing a core or pattern of a fusi-
Be metal with openings, then by electro-
deporition depositing a metal first upon the
~urface-portions of the core or pattern with-
in the said openings and outwardly toward
the outer faces of said core or pattern; then
producing a sccond electrolytic deposition
of metal from the outer edge-portions of the
said openings toward the middle-portion of
each opening, and finally removing said core

5 or pattern from said clectrolytically de-

posited metal,

3. A process for prodncing hollow honey-

conb one-picee radiator-scetions “consisting
of fivst preparing a cove or pattern of a fust-
ble wmetal with openings, then by electro-
deposition depositing a metal first upon the
stirface-portions of the core or pattern with-
111 the said openings and outwardly toward
the onter faces of said core or pattern, then
producing an electrolytic deposition of metal
upon the outer surfuce-portions of the said
core or pattern and from the opposile faces
thercof into the said openings from the
marginal edge-portions thereof to the middle

0 portion of each opening, and finally remov-

ing said core or paltern from said clectro-
Ivtieally deposited metal.

4, A process for producing hollow honey-
comb one-pirce radiator-sections” consisting
in first preparing a core or pattern of a fusi-

907,768

ble metal with a series of openings, then pro-
ducing electrolytically a deposit of metal
into the interior of said openings and out-

' wardly therefrom toward the outer faces of

said core or pattern, then producing electro-
lytically another deposit of metal upon the

outer faces of the core or pattern and in-

wardly into and toward the middle of said

_openings, and finally removing said core or

pattern from said electrolytically deposited
metal. : ’ ‘ '
. 8.. A process for producing hollow honey-
comb one-piece radiator-sections consisting
in fisst preparing a core or pattern of a fusi-

ble metal with a series of openings, then pro-.

ducing electrolytically a deposit of metal
into the interior of said openings and out-
wardly therefrom toward the outer faces of
said core or pattern, then producing electro-
lytically another deposit of metal upon the
outer faces of the core or pattern and in-
wardly into and toward the middle of said
openings, and finally applying heat for
melting said core or pattern out of said
electrolytically deposited metal, .

6. A process for. producing hollow honey-
comb one-piece radiator-sections consisting
in first preparing a core or pattern of a
metal fusible at a low temperature with a
multiplicity of small holes or openings, pro-
tecting the outer surface-portions of the core
or pattern against electrolytic action, then
producing electrolytically a deposit of metal
within the holes or openings in said core or

pattern and toward the marginal, edge-por-.

tions of said holes or openings, then. remov-
ing from the outer. surface-portions of the
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core or pattern the protecting means-against

plating, then producing electrolytically an-
other deposit of metal upon the outer sur-
face-portions of the core or pattern and in-
wardly and toward the middle of said holes
or openings, and finally removing said core
or pattern from said electrolytically de-
posited metal so as to leave a hollow honey-
comb shell. ‘

7. A process for producing hollow honey-
comb one-piece radiator-sections consisting
in first preparing a core or pattern of a
metal fusible at a low temperature with a
multiplicity of small holes or openings, pro-
tecting the outer surface-portions of the core
or patiern against electrolytic action, then
producing electrolytically a deposit of metal
within, the holes or openings in-said core or
pattern and toward the marginal edge-por-
tions of said holes or openings, then remov-
ing from the outer surface-portions of the
core or pattern the proteécting means against
plating, theén producing electrolytically an-
other deposit of metal upon the outer sur-
face-portions of the core or pattern and in-
wardly and toward the middle of said holes
or openings, and finally applying heat fer
melting said core or pattern out of said elec-
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trolytlcally deposited met'xl S0 as. to leave a
hollow honey-conb shell.

8. A process for producing hollow honey-.

comb one-piecé radiator-sections consisting

in first making a core or pattern of a metal

fusible at low temperature, providing the
same with small holes or openings set (lose
together, providing an insulating covering
formed with holes or openings corre pond-
ing in position with the holes or openingsin

upon the outer exposed surface- -portions of
said core or pattern to protect the said ex-
posed surface-portions of the core or pat-
tern against electrolytic action, providing
mieans in convection with each hole or open-
ing in said insulating covering for directing
the operation of the electrolytic action to a
ventral point within the holes or openings in
said core or pattern to cause the electrolytic
action to operate with diminishing efficiency
outwardly from the central inner portxon of

~each hole or opening of the core or pattern

©D
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toward the outer marginal edge-portions of
stiid holes or openings, continuing said elec-
trolytic action under such conditions to pro-
vide a continued metallic deposition within
the holes br openings of said core or pattern,
then removing said insulating covering,
then producing electrolytically another de-

posit of metal upon the outer surface- -por-’

tions of the core or pattern and inwardly
into the said holes or openings in said core
or pattern with diminishing efficiency in-
wardly toward the inner central portion of
each hole or opening of the core or pattern
and upon the first electrolytic deposit of
metal within said holes or openings, and
finally removing said core or pattern from
said complete electrolytic deposition. so as
to leave a hollow honey-comb shell of a
uniform thickness of metal throughout any
narts of its wall-portions.

9. A process for producing hollow honey-
comb one-piece radiator-sections consisting
in first making a core or pattern of a metal
fusible at low temperature, providing the

same with small holes or openings set close |

together,

roviding an insulating covering
formed

with holes or openings corxe&pond

ing in position with the holes or operings in
said core or pattern, arranging said covering
upon the outer exposed surface-portions of
said core or pattern to protect the said ex-
posed surface-portions of the core or pat-
tern against electrolvtic action, further pro-
viding said ipsulating covering with in-
wardly extending tubular members or pro-
jections of smaller diameters than those of

! the said holes or openings in the core or pat-
said core or pattern, arranging said covering

tern, arranging said insulating covering
upon the respective faces of the core or pat-
tern with the said tubular members or pro-
jections extending inwardly into the said
holes or openings in the core or pajtern. for
directing the operation of the dlectrolytie
action to a. central point within the holes or
openings in said core or pattern to cause the
electrolytic action to operate with diminish-
ing efliciency outwardly from the central
inner portion of each hole or opening of the
core or pattern toward the outer marginal
edge-portions of said holes or openings, con-
tinuing sald electrolytic action under such
conditions to provide a continued metallic
deposition within the holes or openings of
said core or pattern, then removing said in-
sulating covering. then producing electro-
Iytically another deposit of metal upon the

- outer surface-portions of the core or pattern

and inwardly into the said holes or openings
in said core or pattern with diminishing
efficiency inwardly toward the inner central
portion of each hole or opening of the core
or pattern and upon the first electrolytic de-
posit of metal within said ‘holes or open-
ings, and finally removing said core or pat-
tern from the electrolytic solution and melt-
ing out said core or pdttmn s0 as to leave a

“hollow honey-comb shell of a uniforn thick-

ness of metal throughout any parts of its
wall-portions.

In testimony that T claim the invention
set forth above I'have hereunto set my hand
this 2nd day of December, 1910.

FREDERICK A. FELDKAMTD

Witnesses:
Freox. (. Frapxrtzin,
CFrepr. I W. FraENTZEL,
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