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Be it known that T, Narmaner Hyeerns,
a citizen of the United States, residing in

New York, in the county of New York and-

State of New York, have invented certain
new and useful Improvements in Processes
of and Apparatus for Densified Electrodepo-
sition, of which the following is a specifice.-
tion. :

One great trouble in the electro-deposition
of metallic articles, especially those formed
of pure copper and other soft metals of sub-
stantially similar character, lies in the fact,
that frequently for various reasons as yet
still undiscovered, but which by those most
skilled in the art, are believed to be brought

“about by improper composition of the bath,

variations in the current, etc., is that the
metal deposited is spongy and unevenly de-
posited. '

‘The objects of my present invention are to
provide a new and improved process or
method, and apparatus for carrying the
same into effect, for forming metallic ar-
ticles for any desired use and purpose, homo-
geneous and solid throughout their entire
structure, in a cheap and efficient manner.

Such process and apparatus are substan-
tial improvements upon the process and ap-
paratus for forming metal-rings, especially

.. adapted for use as driving-rings or bands for
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artillery projectiles, set forth, described and
claimed in my copending application for my
new and improved process for making
metal-rings, etc., and apparatus for carry-
ing the same into effect, Serial No. 91,866,
filed April 18, 1916; and up to a certain
point the process and apparatus herein are
identical with those therein, which consists
in (1) the forming and securing to a suit-
able conducting-cathode usually of brass, of
a body or bodies of softer and usually more
easily fusible metal or material, of high
electric conductivity; which body or bodies
are hereinafter, for convenience of descrip-
tion, designated as conducting-mold-blanks;
which mold-blanks are placed within a mold

- of non-conducting and insulating material of

the shape and contour of the article to be
electrolytically produced; (2) immersing
such mold, etc., In an electrolytic-bath; and
by electro-deposition forming the article in
such molds; (3) removing the article and
conducting-mold-blank from the bath and

"ment in my

cathode; and (4) lastly removing the con-
ducting-mold-blank from the article either
by swaging, or by
in any other desired manner.

As Is well known in the art of electro-
deposition, the metals are deposited upon the
cathodic surface of the mold in the form of
thin lamine of crystalline structure super-
posed one upon the other until the article is
of the required thickness, and such lamine
crystals are of exceedingly minute and mj.
crometric size; and “frequently do not co-
here perfectly with one another, thus giving
rise to a soft spongy and heterogeneous de-
posit, instead of the hard and homogeneous
solid one desired. This liability to spongi-
ness of product is especially found in cases
where the cathodic mold is moved in any
manner 1in, or in and out of, the electro-
Iytic-bath during deposition; such move-
' aforesaid copending applica-
tion and also herein being a rotative one,
such motion being best adapted for the elec-
tro-deposition of rings.

I have discovered that all liability to
sponginess may be aveided by submitting the
deposit during deposition” to mechanical
pressure; and this method may be brought
about by any suitable mechanical means;
and in the particular apparatus herein
shown especially adapted for use in the for-
mation of electrolytically deposited rings;
such pressure is brought about upon the ring
being deposited By a pressure-traction-wheel,
which is mounted adjacent to the rotating
ring-depositing combined cathode and mold;
which pressure-wheels are yieldingly pressed
upon the ring being deposited during its ro-
tation with sufficient pressure to consolidate
the same and remove any sponginess thsdt
might otherwise be left therein.

ﬁy said process, and apparatus for carry-
ing the same into effect, is fully shown and
described in the following specification, of
which the accompanying drawings form a
part, wherein similar numerals o letters of
reference designate like or equivalent parts,
wherever found throughout the several
views, and in which :— ’

Figure 1 is a front view, in partially verti-
cal central section, of my improved appara-
tus for carrying ‘out the process herein dis-
closed for forming rings by electrolytic
deposition.
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» Flg 2 is  side view of the structure shown
in-Fig. 1, looking from the left thereof in

the direction of the arrow.

~“Fig. 8 is a modified form of the construc-
‘tion shown in Figs. 1 and 2, wherein two
L riti?s are shown in process of formation.

ig. 4 is a diagrammatic view. partiaily in

central cross-section, on the line a—a of Fig.

10

8, of the cathode mold and pressure-wheel

‘used in such apparatus, showing the ring in

~ process of deposition and consolidation. .

Fig. 5 is a front face view of a train of

 nine cathodic-melds for the formation of the
-electrolytic-rings, the:electrolytic bath. re--

16

- 20

25

30

35

ceptacle or basin and the left hand portion

“of the cathodic-ring forming mold-train be-

ing shown in substantially central vertical
section, - - SR : :

Fig. 6 is a side, view of the structure
shown in Fig. 5, looking from the left there-
of in the direcfion of the arrow; and Fig.
7 is'a view of a portion of the cathode and
annular molding mechanism, with the de-
posited-rings completed and ready to be re-
moved, taken in substantially cemtral ver-
tical longitudinal section ; and differing only
from that portion of the rotating-cathode-

and mold shown in section in Fig. , 1u that .

the deposited rings are completed and ready

for removal, and not in process of forma-

tien. . , : , S
Referring to the drawingsi—' . _

- In Fig. 1 the reference numeral 1, desig-

nates the - electrolytic-bath-receptacle, or

tank, containing electrolytic-liquid, usually

“up to the height of the line 6—b so as to

immerse the cathode C—, to a point just be-

~ low the journals 6 thereof resting in the

40

45

b0

55 -

journal slots 2, which slots are open at the
top and are formed in the end walls 3, of

the receptacle which is of any suitable insu- -

lating material. TLocated in the tank, usu-
ally supported on the bottom by insulating
studs 4, is the anode A+, usually in the form
of a plate. The cathode C—, is usually
formed of brass, or other suitable metal or
alloy having high electric conductivity, and
consists of the central conducting-cylinder
or mandrel 5, having at either end the inte-
grally formed journals 6 and 6, removably
and revolubly fitting in the journal-slots 2.

Removably secured upon the journal 6 isa

pulley or gear-wheel 7, by means of which

such cathode may be rotoated.

The other journal 6’, has in contact there-
with a commutator-contact 8, usually sup-
ported upon a bracket 8’, on the receptacle-

" wall leading from which spring to the

60

minus-pole (—) 9, of the electric-generator
G, is the conducting wire 10; while from the

* plus-pole (4-) 11, an insulated conducting-

65

wire 12, connects with the anode A4. On
the journal 6’ is removably secured a collar
18, to prevent end thrust during rotation of
the cathode.

. shown, disclosed and claimed, in m
pending application herein-before referred

1,286,438

To produce rings by my improved elec-
trolytic process I superpose alternately upon
the conducting-cylinder a plurality of alter-

nately arranged insulating mold-rings 14,

of hard-rubber, gldass or other suitable in-
sulating material; between which are inter-
posed .conducting mold-blank-rings 15, usu-
ally of lead, or other comparatively soft and

easily fusible metal; and when ready to be
“inserted in the electrolytic-bath, a periph-
“eral-annulat-mold space or cavity 16, of the

shape and contour of the ring to be electro-
lytically produced, is left between the insu-

lating-mold-rings 14, upon insertion in the.

bath; upon turning on the current, and ro-
tating the cathode C—, the electrolytic rings
17 required, are formed by electro-deposi-
tion upon the conducting-mold-rings 15, in
the annular mold-space or cavities 16, until
the same are completely filled as shown in

Fig. 7.
: %hus far, the apparatus described is that
co-

to, and differs in no essential particulars
therefrom. But to bring out the formation
of a solid non-spongy and homogeneous elec-
trolytie-ring, by my improved process, upon
the bath receptacle 1, at either end thereof,
are rigidly mounted two brackets B, form-
ing supports for a supporting stud-shaft 18,
upon which are vibratorily supported pres-
sure levers 4’7, through the outer vibrating
free ends of which pass the pressure-wheel
shaft 4/, upon which are revolubly mounted
the pressure-wheels 19, which are formed

of any suitable hard metal, such as bronze,

or steel; which pressure-wheels are of the
same thickness as the mold-spaces 16 alined

‘between the insulating rings 14 forming

the mold spaces, in which the rings to be
formed, are to be deposited upon the re-
movable fusible-rings 15.

Formed integral with or secured to the
brackets B, at the top thereof are the ex-
tensions 20, between the underside of which
and the upper side of the vibrating pressure-
levers 4’7, and with the ends thereof lying
in suitable sockets 21 (indicated by dotted
lines in Figs. 1, 2, 3, 5 and 6), are the pres-
sure springs 22, usually of the coil-spring
form shown. These pressure springs 22,
are of sufficient tension and strength to force
down the levers 47 in such manner upon
the molding blanks 15, and upon the rings 17
deposited thereon, so as to compress the ring
being deposited, sufficiently to remove all
sponginess and mechanically compact the
same, so as to produce and form a solid
metallic-ring "of homogeneous structure
throughout the same.

As shown in Figs. 1 and 5, the shaft 4’
carries either the single pressure-wheel 19
shown in Fig. 1, or the train of like pres-
sure-wheels 19, shown in Fig. 5, and such
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shaft 4’ extends across the bath receptacle
and is mounted in the brackets B. In some
cases, however, it may be desirable, where
a train or plurality of pressure-wheels are

used; as shown in Fig. 3, to individually

vary the pressure upon such wheels; and in
Fig. 8, I have shown a structure Wwherein
this can be brought about; and therein in-

- stead of one shaft 4/, I have shown two,
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-and for such purpose,

the same being split at the center, as’ indi-
cated at 24 of such Fig. 8, whereby it will
be seen that the pressure wheels 19 will be

individually pressed into their respective
annular molds upon the ring being deposit-

ed, and that the pressure exerted
may be individually varied.

As indicated in ¥ig. 6 in dotted lines, the
pressure exerted upon the rings in process
of construction may be varied, merely by
shifting the position of the pressure-wheels
19 longitudinally of the pressure-levers 4
as shown in Fig. 6,
where it is so desired to vary such pressure,
such pressure-levers are provided at the
outer end with a slot 25, through which
passes the pressure-shaft 4/, which carries
the pressure-wheel or wheels 19.

It will be understood from the drawings
and description, that the pressure exerted
upon the ring being deposited by the pres-
sure-wheels 19, is purely tractional, and
while the cathode and the mold are posi-
tively rotated, the rotation of the pressure

by the same

wheels 19 is brought about solely by frie--

ticnal contact with the mold-rings, and the
rings being deposited. :
The rotation of the cathode and the pres-
sure-wheel in the various positions to which
they may be adjusted by variation of the po-
sition of the shaft 4’ in the slot 25 of the
pressure-lever 4’/, is clearly shown in full
in dotted lines in Fig. 6. It will be seen
by an examination of such drawing that the
maximum of pressure will be exerted upon
the ring being deposited when the pressure-
wheel 19 is in the central and medial posi-
tion immediately superposed upon the top
of the ring within the mold, as shown in full
lines; and that the pressure may be varied

‘by shifting such pressure-wheel outward

or inward into the positions shown in dot-
ted lines in such Fig. 6.

It will be seen herein that during depo-
sition of the ring as the cathode C— is ro-
tated in the electrolytic fluid in the bath re-
ceptacle, that it is only during such immer-
sion that there is any deposition; and that
the pressure for consolidating the metal
deposited is brought about at the top of the
mold at a point wherein the rings being de-
posited are in the atmosphere and out of
the bath ; but T do not intend to limit myself
strictly to a method or apparatus in which
the consolidating action is brought about
outside of the bath, as in cases of the depo-

“stugh mold-blank upon and

&

sitions of certain metals, or for certain
purposes, it may be desirable to have the
consolidation performed under the surface
of the electrolytic fluid, and within the bath
out of contact with the atmosphere.

The process for the removal of the de-
posited articles, in this case rings; from the
depositing blanks or mold-rings, forms no
particular part of this process, and is fully
set forth, described and claimed in my be-
fore mentioned copending application, and
I have therefore not deemed it essentia] to
more fully describe the same herein.,

I have found in practice that.in order to
form the rings of exceedingly smooth end
surface whereby the same when finished will
need no tooling or dressing, it is preferahle
to form the insulating mold-blank-rings 14
of glass, porcelain or any other exceedingly
hard-substance with a very smooth surface,
which will not be affected by the action of
the liquid in the bath.

In like manner I have also found that the
consolidating pressure rings may be formed
of glass like material and that they may be
used with equal efficiency and effect for con-.
solidating the rings during deposition with.-
out any changes or deterioration.

I claim:—

1. The hereinbefore described process for gg
the formation of metallic articles which con-
sists of the following steps ~(1) forming
ducting-mold-blank; (2) positioning
i in contact with
a cathode; (3) positioning insulation upon
the cathode to wall such mold-blank to form
a_molding-cavity outward of such mold-
blank; (4) immersing the cathode in an
electrolytic-bath; (5) electrolytically depos-
iting upon the face of the conducting-mold-
blank the required quantity of deposition to
form the article desired to be produced ;
(6) during;such deposition subjecting the
deposition fo' mechanical pressure so as to
by such pressure consolidate and compact
the same 56 as to form a homogeneous metal-
lic structiire; (7) removing the conducting
mold-blank and article from the cathode;
and (8) separating the mold-blank from the
article.

2. The hereinbefore described process for
the formation of metallic articles which con-
sists of the following steps:—(1) forming
4 conducting-mold-blank of a lower fusi.
bility than the article to be produced; (2)
positioning such mold-blank upon and in
contact with a cathode; (3) positioning in-
sulation upon the cathode to wall such mold-
blank to form a molding-cavity outward of
such mold-blank; (4) immersing the cathode
In an electrolytic-bath; (5) electrolytically
depositing npon the face of -the conducting-

70

75

80

90

100

105

110

115

120

125
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tion to form the article desired to be prg-

duced; (6) during such deposition subject- 130
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ing the deposition to mechanical pressure
so as to by such pressure consolidate and
compact the same so as to form a homoge-
neous metallic structure; (7) removing the
conducting-mold-blank and article from the
cathode; and (8) separating the mold-blank
from the article by fusion.

3. The hereinbefore described process for
the formation of metallic rings, which con-
sists of the following steps:—(1) forming
an annular conducting-mold-blank or ring
or a plurality thereof; (2) positioning the
same upon and in contact with the periphery.
of a cylindrical-conducting-cathode; (3)
interposing upon such cylindrical-cathode
insulating-rings to form an annular mold-
ing-cavity outward of the peripheral sur-
face of each of such mold-blank ring or
rings; (4) immersing the cathode so sup-
plied in an electrolytic depositing bath;

(5) electrolytically depositing upon the face-

of the conducting-mold-blank ring or rings
within the insulating rings the required
quantity of deposition to form the ring or
rings desired to be produced during rota-
tion of the cathode; (6) during such deposi-
tion subjecting the deposition to mechanical
pressure so as to by such pressure consoli-
date and compact the same so as to form a
homogeneous metallic structure; (7) remov-
ing the conducting-mold-blank or blanks,
article or articles from the cathode; and
(8) separating the two. '

4. The hercinbefore described process for
the formation of metallic rings, which con-
sists of the following steps:—(1) forming
an annular conducting-mold-blank or ring,
or a plurality thereof; (2) positioning the
same upon and in contact with the periphery
of a cylindrical-conducting-cathode; (3) in-
terposing upon such eylindrical-cathode in-
sulating-rings to form an annular molding-
cavity or.cavities outward of the peripheral
surface of the mold-blank ring or rings; (4)
immersing the cathode so supplied in an
electrolytic depositing bath; (5) electrolyti-
cally depositing upon the face ‘of the con-
ducting-mold-blank ring or rings within the
insulating rings the required quantity of
deposition to form the ring or rings de-
sired to be produced during rotation of the
cathode; (6) during such deposition sub-
jecting the deposition to mechanical pres-
sure so as to by such pressure consolidate
and compact the same so as to form a homo-
geneous-metallic-structuve, the pressure be-
ing exerted upon that portion of the ring
or rings at the moment at the top and in the
atmosphere; (1) removing the conducting-
mold-blank or DLlanks, ring or rings from
the cathode; and (8) separating its mold-
blank from each ring.

5. The heveinbefore described process for
the formation of metallic-rings, which con-
sists of the following steps:—(1) forming

1,236,438

an annular conducting-mold-blank or ring,
or a plurality thereof of a lower fusibility
than the rings to be produced; (2) position-

ing the same upon and in contact with the .

periphery of a cylindrical-conducting-cath-
ode; (3) interposing upon such cylindrical-
cathode insulating-rings to form an annular
molding-cavity outward of the peripheral

surface of the mold-blank-ring or rings;-

(4) immersing the cathode so supplied in an
electrolytic depositing bath; (5) electrolyti-
cally depositing upon the face of the con-
ducting-mold-blank ring or rings within the
insulating rings the required quantity of
deposition to form the ring or rings desired
to be produced; (6) during such deposition
subjecting the deposition to mechanical pres-
sure so as to by such pressure consolidate
and compact the same so as to form a homo-
geneous metallic structure; (7) removing
each conducting-mold-blank and ring from
the cathode; and (8) separating the two by
fusion.

6. The hereinbefore described process for
the formation of metallic rings, which con-
sists of the following steps:—(1) forming
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an annular conducting-mold-blank or ring -

or a plurality thereof; (2) positioning the
same upon and in contact with the periph-
ery of a cylindrical-conducting cathode;
(8) interposing upon such cylindrical-
cathode insulating-rings to form an annu-
lar molding-cavity outward of the periph-
eral surface of each of such mold-blank ring
or rings; (4) immersing the cathode so sup-
plied in an_electrolytic depositing bath;
(5) electrolytically depositing upon the face
of the conducting-mold-blank ring or rings
within the insulating rings the required
quantity of deposition to form the ring or
rings desired to be produced; (8) during
such deposition subjecting the deposition to
mechanical pressure exerted upon the ring
or rings being deposited by pressure con-
solidating traction wheels; (7) removing
the mold-blank-ring or rings and the rings
deposited thereon from the cathode; and
(8) separating the two,

7. In a device of the class described, an
electrolytic bath tank or receptacle adapted
to contain electrolytic fluid; an electric-
cathode located in the tank; an electric-
anode also located in the tank; a conduct-
ing-mold-blank or blynks positioned on and
in contact with the cathode; walls of insu-
lating material adjacent to the mold-blank
or blanks, also mounted on the cathode ex-
tending beyond the mold-blank or blanks
to form a deposition cavity or cavitles
wherein the article or articles required to
be produced may be electrolytically deposit-
ed; and means for compressing the foliated
electrolytically deposited lamine during
such deposition.

8. In a device of the class described, an
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electrolytic bath tank or receptacle adapted
to contain electrolytic-fluid; an electric-
cathode located in the tank; an -electric-
anode also located in the tank; a conduct-
ing-mold-blank or blanks positioned on and
in contact with the cathode; walls of insu-
lating material adjacent to the mold-blank
or.blanks, also mounted on the cathode ex-
tending beyond ‘the mold-blank or blanks
to form a deposition cavity or - cavities
wherein the article or articles required to be
produced may be electrolytically deposited;
means for mechanically compressing the
folinted electrolytically deposited laminee
during such deposition; and means for

moving the cathode and its accompanying

mold-blank or blanks in the bath, during
such deposition and mechanical compression
dnd consolidation. ,

9. In a device of the class described, -a
receptacle adapted to contain an electro-
lytic-fluid ; an anodelocated in the receptacle;
a cathode adapted to be removably-and rev-
olubly mounted in the receptacle; a plural-
ity of conducting-mold-blanks in .contact
with such revoluble cathode carried there-
by; walls of insulating material walling
the mold-blanks, and extending beyond the
outer surface thereof so as to form the

‘molds of the shape and contour desired tc

be electrolytically produced; means for me-
chanically compressing the foliated electro-

- Iytically deposited laminee during such dep-

osition; and means for moving the cathode
and its accompanying mold-blank or blanks
in the bath, during such deposition and me-
chanical compression and consolidation.

- 10. In a device of the class described, a
tank or receptacle for holding an electroly-
tic-depositing bath; a cathode located in
such receptacle removably and revolubly
mounted in such receptacle; an annular con-
ducting mold-blank-ring, or a plurality

thereof, located upon and in contact with.

the periphery of the cathode, insulating
rings also mounted upon the cathode and
extending béyond the outer peripheral sur-

face of such conducting-mold-blank ring or

)

rings so as to leave a cavity of cavities of
the form of the Ting or rings to be deposit-
ed; a source of electrical supply connected
with the cathode and anode; means for ro-
tating the cathode; and a revolubly mount-
ed wheel or wheels fitting in the molding-
cavity or cavities exerting mechanical pres-
sure upon the ring or rings being electro-
lytically deposited therein, during the ro-
tation of the cathode, with yielding pres-
sure so as to compact and consolidate the

-foliated lamiine being deposited while in 2

substantially nascent state during such depo-
sition, :

11. In a device of the class described, a
tank or receptacle for holding an electro-
lytic-depositing bath; a cathode located in
such receptacle removably and revolubly
mounted in such receptacle; an annular con-
ducting-mold-blank ring, or a plurality

thereof, located upon and in contact with

the periphery of the cathode, insulating
rings also mounted upon the cathode and
extending beyond the outer peripheral sur-
face of such conducting mold-blank ring
or rings so as to leave a cavity or cavities
of the form of the ring or rings to be de-
posited; a source of electrical supply con-
nected with the cathode and anode; means
for rotating the .cathode; a revolubly
mounted wheel or wheels fitting in the
molding-cavity or -cavities exerting me-
chanical pressure upon the ring or rings
being electrolytically deposited therein,

during the rotation of the cathode, with a

vielding pressure so as to compact and con-
solidate the foliated lamine being deposited
while in a substantially nascent state during
such deposition, which pressure is exerted
upon that portion of the ring or rings be-
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ing deposited at the moment at the top, out -

of the electrolytic bath and in the atmos
phere. :

NATHANIEL HUGGINS.

Witnesses: .
H. 1. Sizexr,
H. D. PenxEY.
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