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1o asZZ whom it may concerw.: |
- Be it known that I, ALFRED A. BLACKMAN,

a citizen of the Umted States, residing in the
borough of Manhattan, in the elty and State of
New. Yoxk have invented a certain new and
useful Impmvement in Electroplating Meth-
ods and Apparatus, of which the following is
a specification.

My invention makes it practicable to de-
posit a thin coating of metal upon small arti-
cles with economry, rapidity, and perfection.
I have discovered that it is practicable to elec-

troplate by continuously moving the articles

to be coated through a solution and chan ging
frequently the pmnts of support.

I have carried out the invention by the aid
of a tumbling-cylinder immersed in a solu-
tion composed of alum and chlorid of zine of
the proper strength, the cylinder being open

at each end and revolved in a slightly-in-

clined position, and treating thoroughly-

cleaned iron articles to be eleet1 oplated, feed-

ing them in at the high end and allowing them

to be delivered ‘Lutamatlcally at the other.

end. 1 provide for varying the inclination,
and thereby varying the rate at which the
articles will be moved, and consequently the
time during which the deposit is applied. 1
have so far mainly coated iron with zinc by
this means. The immmensity of the pOSSlblll-
ties.in this line and the difficulties experi-
enced in the ordinary methods may make this
1ts most Important development, and I will

- describe the invention as thus applied. The
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~a portion of the tank broken away to show
IFig. 2 18 a cross-section on the

articles to be plated may be naﬂ&, and I will
so describe them.

The accompanying drawings form a part of
this specification and represent what I con-
sider the best means of carrying out the in-
vention.

Figure 11s a general perspective view with

the interior.
line 2 2 in IFig. 1. Hig. 31is a section through
the tumbling- yhndet on a larger scale. Flﬂ*
41is a lonmtndmal section thr ough the tum-
bllnw-eyhnde}_ and a,d,]&eent parts, showing a
modification. Fig. 51s a plan view of the ap-
paratus ﬂlustmted in Fig, 1. |

Similar letters of reference indicate corre-
sponding parts in- all the figures where they
appear.

|
|

|

A 1s a tank, of wood or other suitable ma-
terial, contmmnfr water with alum and chlo-
rid of Zine, nmkmg a solution of ordinary
st1en0'th—-say about three ounces of the salt
of zine to a gallon of the solution.

A’ A’ are posts standing in the tank in the
positions represented.

B1s a frame, of hard wood or other suitable

material, capable of turning to a small extent
on hollow trunnions I3, SUpported on the
posts A'.  Cis a worm-shaft carried in bear-

ings on the tank and extending through the
hollow tr unnions, presenting a worm C'in the
space between these posts.
D is a tumbling-cylinder mounted in the
frame I3 and running on antifriction-rollers
E, earried in revolving rings F, the series of
rollers ranning in properly-curved ways 0,
formed in the frame B, so as to allow the cyl-
inder to be revolved with ease in the fram-
ing. The cylinder D may be conveniently

made of hard wood in longitudinal strips or

staves, held firmly together by hoops, with a

lining of copper or othet a00d met&lhe Gon-

ductor which will remain ll,na"'eeted by the
solution. The metallic lining of the cylinder
D is always in contact with the nails or other
articles W which are to be treated, and is
kept in electrical connection with the nega-
tive pole of the battery or with a dyllamo
(notshown) by means of the conducting-wire

'P making an electr 10‘1,1 contact with the cyl-

inder at P'. -

Y is a shaft carrying a pulley Y', around
which is wound a cord Z, which is branched
and attached to the frame B at the delivery
end. Itwill beunderstoodthatthetumbling-
cylinder D is longer relatively toits dmmetm
than is indicated in Fig. 1. When the shaft
Y is turned to lower the free end of this cyl-
inder, the nails or other articies being plated
will move through it faster, and when it is
turned the other way the pulley Y' winds up
the cord Z and raises the delivery end of the
frame B, thus making the c¢ylinder D nearly
level, and the traversing through is then very
slow. There are provisions, as a toothed
wheel and a spring-dog or a series of such
wheels and dogs, (not shown,) for turning
and holding the shaft Y, s0 that by 11bera,t1nﬂ'
and turning the shaft Y one way or the other
the ineclination of the frame B, and conse-
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10
- other metal, and the arlanwementm such that
. the frame B and the palts carried thereon-.

.quently of the tumblmo‘-wlmdel D, may be
- varied with great nicety.

the frame is Taised and lowered byadjusting

the wheel (not shown) the tumbling-cylinder
D is inclined more or less, so that the nails or
~other articles being plated will be hastened or

retarded in their tumblinﬂ‘ passage through it.

D’ is a worm-wheel fixed on the t,u_mbhnn*-'

cylinder D and engaged with the worm C.
Thiscylinderis shown as entirelvof copper or

may be raised and lowered at the free end—

~ the delivery end-—without changing the en-

20

cagement of the worm with the worm-wheel.

In otherwords, at any inclination of the tum-
bling-eylinder the revolutions of the worm |

C’, derived through a belt from the motor,

.(not represented, ) running on a pulley C? onj
the shaft C, by its action on the worm-wheel

D’ slowly revolves the tumbling-cylinder-D.
This cylinder is provided with longitudinal
strips D? in its interior, which, as the cylin-
der D slowly revolves, insure the desired
tumbling action of the nails or other artleles

W bemn‘ traversed through it.

G 1s a curved plate of zine having its outer

~ face coated with an insulating-covering, asa
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~other and to the cylinder.

- thin coating of gutta-percha H, and having

its inner face exposed to the solution. It is
mounted in the upper portion of the interior

~of the tumbling-eylinder D, being set concen-

tric thereto and considerably to one side in
the upper portion thereof. 1t is supported
at the receiving end by a sling O and is elec-
trically connected by a stout copper wire G/,
leading from the positive pole of a battery or
dyna,mo connected thl()ll“‘h a sling O’ 4t the
other end.

The loose material whlch is to be plated is

fed into the upperend of thetumbling-¢cylin-
der through an inclined chute A3, into which
it is fed by hand orbyanysuitable machiner Y.

The slow revolution of the tumbling-cylinder
D agitates the nails, carrying them up on one
side and causing them to tumble in an indefi-
nite variety of attitudes relatively to each
During this oper-
ation they move slowly by gravity from the
higher to the lower end of thecylinder. The

action presents all the surfaces very uni-

formly to the solution while agitated and to
the electric current which moves into them
from the extended anode G. The one-sided
position of the latter in the eylinder is re-
quired by the fact that the nails are, by the
friction of the cylinder and the direct lifting
action of the strips D=, carried upin one Slde
of the interior of the evhndel and it is nec-
essary in order to present a larn*e surface of
the anode G and keep it out of posmble con-
tact with the nails to locate it on the opposite
che of the center line. |

It will be understood that the strength and
temperature ‘of the solution will require at-
tentmn at intervals; also, that the tumblmn-

.I'-.".

- As the free end of

in carrying forward the nails.

s - . 626,361

cylmder may be taken out and the pla,tmg of

zine which is uselessly dep051ted on it may be
removed from time totime. Itis well tohave

one or more spare cylinders D ready to be
substituted when required. °
Various methods may be employed for con-

veniently removing the nails after their de-

70

livery from the lower end of the tumbling-

cylinder D.

1;1011 indicated by the arrow and provided with
transverse cleats or perforated flights R/,
adapted to insure the retention ot the 'ﬂﬂ:llu,

so that they will be carried up and delivered

I have shown an endless apron
R, traveling around drums S T in the diree-

8o

outside of the fank A. Other subsequent

treatment, rinsing, brushing, and drying, and

their storage for use may be effected by hand
or by Smtable machmery in any ordinary or
suitable manner.

I attach importance to the continuity of

the tumbling action because it insures an ap-

proximate uniformity of the coating on all
parts of the irregular-shaped altlcles being
treated. I also &ttach importance to the faet
that the articles being treated are carried
through in so liberal a stream as to superim-
pose them, because the tumbling under these
conditions. by alternately SlleeCtlIlﬂ‘ the ar-
ticles to different degrees of exposure causes
them to become plated at the dif
with alternations rapid and slow, and they
thus attain a more uniform dep()Sltlon of the
plating metal thereon.

Modifications may be made without depart-
ing from the principle or sacrificing the ad-
vantages of the invention. Instead of the

| strips D®straight and extending directly lon-

gitudinally of the interior of the cylinder D
they may be more or less helical, so as to aid
In cases where
it is desired for any reason, as too little depth
of the fank, the tumbling-eylinder may be
horizontal or even slightly inclined upward,

~and.the nails may be traversed throughit en-

tirely by the oblique action of the tumbling-

strips D2 Fig. 4 shows such a modification

with changeable baskets X X to receive and

allow of the convenient removal of the nails.
I claim as my invention—

‘erent points
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1. The method described of electroplating -

irregular-shaped articles by moving them con-
tinuously in one direction.through the solu-
tion and changing their individual positions
by continuous tumbling while subject to the

electroplating-current, substantlally as here-

in spemﬁed
The method described of electroplating
irT ewula,r-shaped articles by moving them con-
tinuously in one direction through the solu-
tion and changing their individual positions
by continuous tumbling in quantities consti-
tuting a deep layer and while subject to the
electr oplatmfr-cmlent substantmlly as here-
in specified. |
3. The apparatus described comprising a
tank containing the solution, a tumbling ves-
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sel open at each end immersed therein hav-
ing 1ts Inner surface of condueting material

| th a conductor therefrom fto the negative
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pole of a source of electricity so that metdllw
articles tumbled therein may serve as the
cathode, an extended condugeting-surface also
immersed in the solution with a conduector
therefrom to the positive pole so that it may
serve as the anode and induce a deposit of
the metal in the solution upon the tumbled
articles, and provisions for inducing a trav-
erse of the articles through the tumbling-cyl-
Inder, combined and arranged to serve sub-
stantially as herein specified.

4. The apparatus described comprising a
tank containing the solution, a tumbling-cyl-
inder open at each end immersed therein hav-
ing its inner surface of conducting material
mth a conductor therefrom to the negative
pole of a source of electricity so that the me-
tallic articles tumbled therein may serve as
the cathode, means for revolving such cylin-
der and thereby tumbling such articles, an
extended conducting-surface also immersed
in the solution with a conduetor therefrom to
the positive pole so that it may serve as the
anode and induce a deposit of the metal in
the solution upon the tumbled articles, the
movable frame B carrying suitable bem ings
for such tumbling-eylinder, and provisions

operated at will by the attendant for chang-

ing the inclination and thereby hastening or
retarding the traverse of the articles W to
be plated combined snbstantialiy as herein
specified.

5. An electroplating - machine Comprlsmﬂ
a tank, atumbling-cylinder open at both ends
with 116”&1]1‘576 electrical connections, a curved
condueting--plate suitably arranged in the up-
per portion of the interior of such eylinder,

with positive electrical eonnection, a backing

of non-conducting characteron theouter face
of such curved plate, means for revolving
sald cylinder and means forinducing an axi-

cylinder and plate,as wellasa tumbling move-
ment of properly - prepared articles to be
plated, combined and arranged for joint op-
eration substantially as herem specified.

6. The tank A, chute A3, for introduecing

articles, and the endless apron R stratehed
over the drums S, T, and means for travers-
ing it for removing s_uch articles, in combi-

nation with the'tumbling-cylinderD open at

each end, lying in a nearly horizontal posi-
tion in the tank between such parts, equipped
withlongitudinal strips D? toinsure the tum-
bhnﬂ'aetlon and means for slowly revolving
the same, in combination with anode and
cathode connections, all arranged for joint op-

-eration, substantially as herein specified.
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7. The apparatus described comprising a

tank, a c¢ylinder open at both ends and revo-

lubly supported therein, and having a feed-
chute located atits head in combmatmn with
anode and cathode conneetlons, means for ro-
tating said cylinder, and devices for verti-

cally adjusting the lower end of the cylinder

to vary its adjustment and consequently the
feed of the articles therethrough, all com-
bined and arranged for mutual operation sub-
stantially as herem specified.

3. The apparatus described, comprising a
tank, a cylinder open at both ends and revo-

| lubly supported in aswing-frameand having

gearing at its head, and a shaft hung in trun-
nions and having a ‘Wheel engaging said gear-
ing, the arrang ement maintaining 'the en-

gagement 11*respect1ve of the 111(3111:1&131011 of

the cylinder, in combination with anode and
cathode eonnectlons substantially as herem_
specified.

In testimony that I claim the invention
above set forth I affix my signature in pres-
ence of two witnesses.

ALFRED A. BLACKMAN.

Witnesses: -
0. C. WINGE,
M. F. BOoYLE.
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