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UNITED STATES

PATENT OFFICE.

CLARENCE M. BARBER,

OF CLEVELAND, OHIO.

PROCESS O.F AND APPARATUS FOR ELECTROPLATING.

SPECIFICATION forming part of Letters
Application filed January 5, 1893,

To all whom it may concern:

Be it known that I, CLARENCE M. BARBER, &
citizen of the United States, residing at Cleve-
land, in the county of Cuyahoga and State of
Ohio, have invented certain new and useful
Improvements in Processes of and Apparatus
for Electroplating; and I dohereby declare the
following to be a full, clear, and exact deserip-
tion of the invention, such as will enable oth-
ers skilled in the art to which it appertains to

My invention relates to processes of electro-
plating and to apparatus for carrying on, au-
tomatically and continuously, the operation
of electro-plating.

The object of the invention is to cheapen
the cost of the electro-plating process and to
ingsure a more uniform produet than is at
present obtained, and it is designed to accom-
plish these results, first, by the saving of la-
bor; secondly, by the saving of waste from
the breakage and lossincident to the numer-
ous handlingsinvolved in the present meth-
ods; thirdly, by the economy of space re-
quired for apparatus; fourthly, by the in-
crease of output in a given time; and fifthly,
by the greater certainty and facility with
which all the adjustments required in the
operation of electro-plating can be effected
and maintained without disturbing the con-
tinuity of the operation.

Broadly stated, the invention consists pri-
marily in aulomatically conducting by me-
chanical means the entire series of operations
connected with the electro-plating of articles,
and secondarily in the combination and ar-
rangement of co-acting mechanism for feed-
ing, conveying, plating, washing, drying, and
delivering the articles to be plated. Although
it is applicable to a great variety of articles,
such as bolt heads, stove knobs, carriage and
harness trimmings, &c., my invention has
special reference to the electro-plating of are-
light earbons, and for convenience will be de-
seribed as arranged for the plating of such
carbons, it being understood that it is not
limited thereto.

In the drawings Figure 1 represents, in end
elevation, an apparatus construeted accord-
ing to my invention as arranged for the elec-
tro-plating of arc-light carbons. TFigs. 2 and

3 are side elevations of the same, being nee--

Patent No. 523,099, dated July 17, 1894.
Serial No. 457,304, (No model,)

essarily broken away on account of the length
of the apparatus. Fig. 2 shows the feed-end
or “head” end (so called) of the apparatus,
and Fig. 3 the opposite or “foot” end, the por-
tion represented as broken away being of the
same general construction as the portion
shown, and of any desired length. TFig.4 is
a plan-view of the portion of the apparatus
shown in Fig. 2, showing only a half-plan
from the central longitudinal line, the lateral
halves being similar in general construction,
differing only,as shown in Fig. 1, in the feed-
ing mechanism, &ec., shown in Fig. 4 being
located at oneside of the central longitudinal
line. Fig. 5is an end elevation showing the
end opposite the feed-end shown in Fig. 1.
Fig. 6 is a detail showing, partly in elevation
and partly in section, the construction and
arrangement of the plungers and grooves of
the feed drum. Fig. 7 is a detail showing,in
end elevation, a portion of the feed drum and
the ends of the feeding plungers. Fig.8isa
detail showing, in plan view and partial sec-
tion, the mechanism (shown in elevation in
Fig. 1) for opening the clamping holders to
receive and discharge the carbons or other
articles. Fig. 9 is a transverse vertical sec-
tional view through a plating tank, showing
the electrical comnections with the carbons
and the tank. Fig. 10 exhibits an efficient
arrangement for drying the earbons by means
of a blast of air directed upon them by a
blower. ‘

In general terms the apparatus consists of
an endless conveyer or carrier baving a se-
ries of clamping holders secured thereto, each
of which is adapted to receive from the feed-
ing mechanism a single carbon rod or other
article, and is provided with means for mak-
ing electrical connection with the ecircuit
through the plating tank in any suitable way.
The carrier is arranged, by means of suit-
able sprocket gear and guide wheels, to trav-
erse past the feed drum in a line tangential
to the periphery of the same, then over a se-
ries of vats or tanks in such manner as to
carry the carbons or other. articles held by
the clamps through the tanks, serially; first
through a tank or tanks designated as the
cleaning or wetting tank or tanks, in which
they are treated to a suitable bath or baths
to remove any grease, oil, or dirt that may
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have got upon them and to leave the surface
of the carbons clean and wet when they en-
ter the plating tanks, so as to prevent the
formation of air bubbles upon their surface,
and the absorption of fluid by the carbons
while in the plating tank. From the wetting
tank the carbons are carried inthe same way
through .one or more plating tanks, then
through a washing tank or tanks, and then
throughadrying chamber or space and to the
point of discharge. Ior convenienee of de-
seription that end of the apparatus at which
the articles are fed to the carrier, is desig-
nated ds the head-end and the opposite end
as the foot-end; the various parts are referred
to in the same manner, the head-end of any
part being that end which is directed toward
the head-end of, the machine, (situate at the
right hand in the drawings,} and viee versa.

In the drawings A represents the endless
carrier, and « the clamping holders secured
thereto.

B is the feed-drum by which the carbons
are continuously fed from the hopper B? and
supplied singly to the traversing holders «.

C C’ are a pair of vertical plates between
which the holders a pass, and which are set
so far apart that, in passing between them,
the clamping jaws of the holders a are opened
to receive the carbons, as hereinafter more
particularly described.

D D’ D? D? DY, &e., are sprockets wlieels,
by means of which the carrier A is moved and
guided.

d d d are guide wheels or idlers by passing
over which the carrier is caused to raise the
carbons out of one tank and pass them into
another. Power is applied by belt or gear to
the shaft of one of the sprocket wheels, as
seen at D in Fig. 2, and one or more of the
sprocket wheels is provided with adjustable
bearings, as seen at D* in Fig. 8, wherebyany
slack in the carrier may be taken up.

A suitable frame work, as shown in the
drawings, supports the various parts.

E represents the cleaning or wetting tank,
F F the plating tanks, and G G? the washing
tanks.

I represents a drying chamber, I 1" are two
plates, similar to C C’, arranged to open the
holders a to discharge the carbons at the de-
sired point.

K2 represents a table, or shelf, box or other
suitable receptacle upon or into which the
carbons are discharged, and from which they
are taken away in any preferred manner,

L1/ represent respectively the positive and
negative sidesof the electrical circuit through
the plating tanks, ! represents the anodes, #
the contact-piece attached to each of the
clamps o for making electrical connection
with the eircuit. The electrical connection
is made by-a sliding or moving contact be-
tween the contact pieces #and a contact piece
cxtending along and above the plating tank
and in electrical connection with the negative
side of the circuit. DBy this construction the
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articles carried by the holdersa are in eircuit
only while in the plating tanks, the circuit
being of course broken for each carbon as it
begins to rise out of the tank when the car-
rier passes up over one of the guide wheels d,
and made again as it descends into the next
plating tank.

I will proceed now to deseribe more par-
tieularly the consiruction and operation of
the various parts of the apparatus.

The feeding apparatus consists of a rotat-
ing drum B, the periphery of which is longi-
tudinally grooved and forms a part or all of
the bottom of a hopper B? in which the car-
bons to be plated are placed in large quantity
and from which they feed singly in the fol-
lowing manner. The grooves I3® in the feed
drum are each of adepth and width to receive
one carbon, and as the hopper is made equal
in width to the length of the carbons, the lat-
ter must lie parallel with the grooves B?, into
each of which as it comes under the hopper
a single carbon falls and is carried forward.

The grooves B*extend the entire length of
the drum B, which is longer than the width
of thehopper, and at the outer or “head-end”
of the drum there is located thereon in line
with each of the grooves B® a casing b in
which a plunger b’ is fitted and adapted to
slide in the groove B® with which it is in en-
gagement.

A spring 0*in the casing b keeps the plun-
ger U’ normally withdrawn from the groove
B?in which it plays, or enough so to clear the
opening of the hopper, and with the outer end
of the plunger protruding from the head-end
of the casing, as shown in Fig. 6.

To feed the carbons from the groove 3% a
cam O is employed, which is curved to corre-
spond with a short arc of the periphery of the
feed drum, and isloeated so as to engage the
outer ends of the plungers as they approach,
touch and recede from the vertical plane tan-
gent to thefeed drum which contains the line
of movement of the holders «.

As the plungers are successively brought
by the rotation of thedrum I in contact with
the cam O they ride up the incline and are
forced farther into the grooves I3%, each push-
ing Dbefore it the carbon in the groove in
which it lies, and causing the carbon to pro-
ject from the other end of the groove, as
shown in Fig. 6, in which w represents the
carbon. As the plungers pass over the maxi-
mum point of cam O and are carried pastthe
saime, the springs 0* withdraw the plunger and
leave the groove clear to receive another car-
bon, and so on continuously.

The carrying apparatus consists of the end-
less sprocket belt A, construeted as follows;
two sprocket chains » 7 are secured to the
ends of a series of bars s s s, to the center of
which are secured the holders a, preferably
one to each bar, and insulated from the bar
unless the latter is itself a nonconductor of
electricity. The holders are of course placed
in correct alignment along the carrier, and
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project so far therefrom as to ilnmerse the ar-
ticles earried by them to the desired depthin
the various baths. A form of holder which I
have found efficient in use is shown in Fig.
8, and consists of a fixed jaw ¢’ having a mov-
able jaw o? pivoted thereto and normally held
closed against the fixed jaw by a spring P act-
ing against a rearward extension a® of the
pivoted jaw a2

A stem from the fixed jaw passes through
the bar 8, which I prefer to form of non-con-
ducting material, and upon this stem, on the
opposite side of the bar, is secured the con-
tact piece 13, all of which is- elearly shown in
Figs. 8 and 9.

The manner in which the carrier A is moved
by the sprocket wheels is clearly shown by
Figs. 2 and 3, and needs no further descrip-
tion.

The carrierischarged in the following man-
ner. The carrier, as is shown in Figs. 1, 2
and 6, is caused to pass the drum B in such
manner that the holders move in a plane
tangential to the periphery of the drum and
parallel to the end of the drum, and so far
from the foot-end of the drum that the hold-
ers a will pass close to the same without
quite touching it.  The drum B is so geared
from its driving mechanism that its periph-
ery moves at the same speed as the carrier A,
and the holders a¢ and grooves B?are equally
spaced. The plates C (’ are adjusted one on
each side of the path traversed by the hold-
ers a, and in a plane transverse to the axis of
the feed drum, extending each way in a ver-
tieal direction from the point where the path
of said holders is tangent to the periphery of
the drum. The plate C has an inclined cam-
shaped edge, while the edge of C’ is straight

and set parallel with and contiguous to the

path traversed by the holders a, and on the
side occupied by the fixed jaw a’. Plate Cis
set so far from C’ that as the holders a pass
between the plates, the fixed jaw o’ willrideon
the straight edge of C’ as a guide while the ex-
tension a®of the pivoted jaw ¢? will ride upon
the camshaped edge of Cand thus be caused
to open the jaw a? the widest opening of the
jaw oceurring of course at the narrowest part
of the passage between the two plates C C/,
which is located at or just above the point
where the path of the holder intersects the
plane of rotation of the grooves BS and-is
continued of the same width for a short space
sufficient to allow the carbon to be fully thrust
into the holder by the plunger in thatgroove,

which occurs opposite the maximum point

of the eam O, and at about the point where the

path of the holders is exactly tangent to that

of the grooves B3, after which the cam edge of
plate C rapidly recedes, allowing the holder
to close quickly upon the carbon. The re-
sult of this construction is that, as the hold-
ers enter the space between plates C C’ above
the point at which the cam O begins to act,
they are opened before the carbons in the
grooves of the feed drum begin to move,and

come into line with a groove B® just at the
time when. the carbon therein begins to pro-
trude therefrom under the action of the plun-
ger b’ and cam O, and as the carrier A and
drum B move at the same speed, the carbon
is thrust into the open jaws of the clamp and
moves with the latter until it passes below
the cam edge of plate C, when the jaws will
have closed upon the carbon, and it is held
by the clamp and carried out of the groove
in which it lay, by following the tangential
path of the carrier as the drum rotates away
from it.

The cleaning and wetting tanks are made
of a depth a little greater than the carbon,
and as long as required. The plating tanks
are constructed of a like depth, of any de-
sired length, and comparatively narrow. 1
prefer to form the plating tanks with metal
sides f supported by a suitable. frame work;
the anodes ! rest on metal blocks /3 placed
in the bottom of the tank, and are secured at
the top by clamps or hooks 74, which engage
the sides or frame work of the tank, asshown
in Fig. 9. . '

The- electrical connection is made by con-
necting the anodes or preferably the metal
sides or lining of the plating tanks, with the
positive pole of a suitable source of electrieal
energy, such as a dynamo, while the negative
pole may be.connected to a metallic bar or
contact piece, extending the length of. the
plating tank and so located as to be engaged
in sliding contact with the contact pieces [?
as they successively pass along. I prefer
however the construction shown in the draw-
ings, in which an insulated metallic trough
m is arranged over the plating tank, and ex-
tending from end to end thereof, or nearly
s0, the trough being connected with the nega-
tive pole and filled with mereury m? into
which the contact pieces [* dip during their
passage along the tank. This construction
is most clearly shown in Fig. 9, where also is
shown the preferred method of connecting the
positive pole with the tank. A metal block ¢
is secured te the metal side or lining of the
tank, into which a metal plug ¢ ig fitted and
connected to the positive conductor I, while
an insulated or non-conducting handle > may
be fixed to the plug &

‘When, as is preferred, a number of plating
tanks are employed, each tank is provided
with a shunt cireuit and switch whereby the
electric current may beshunted fromone tank
around the next tank and to the one beyond,
in the common metlkod well known to elec-
tricians. 'The purpose of this is to enable
any one of the tanks to be removed or'cut out
of circuit withoutinterrupting in any respect
the continuity of operation of the whole appa-
ratus.

It is generally regarded by electroplaters
as impracticable to secure a satisfactory coat-
ing by depositing it in successive increments,
it being supposed that the coating must be
uninterruptedly deposited to be wholly co-
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herent and homogeneous, and while this may
be true of successive deposits in the same
bath, T have found the coating deposited in
successive increments in a seriesor succession
of baths as above described to be entirely co-
herent and homogeneous, and more uniform
than when all deposited in a single bath.
This feature of deposition in successive in-
crements is one of the leading means by which
I obtain the advantagesof my process of elec-
troplating.

The washing tanks, like the cleaning and
wetting tank or tanks, may be of any suit-
able dimensions or number, but all the tanks
are preferably made narrow and more nu-
merous, rather than wider, when it is desired
to gain increased capacity. All of the tanks
may be supplied with any desired pump con-
nections for filling or emptying.

The drying apparatus consists preferably
of an elevated chamber I, through which the
carrier A is caused to pass, and which cham-

" ber may be either warmed or supplied with
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an air blast as preferred. The carbons may
be dried by a blast of dry or warm air di-
rected upon them without being in a cham-
ber, or spontaneously without either, and I
do not limit myself to the employment of an
inclosed chamber, or of an air blast, for dry-
ing them. In case an air blast is used, the
arrangement shown in Fig. 10 is suitable, a
blower X being placed in position to direct a
blast of air along the path traversed by the
carrier after leaving the washing tanks.

The discharging apparatus consists of two
plates I I/, similar to C C’, and operating in
the same way. The holders ¢ being caused
to pass between the plates I 1" are opened as
previously described, and as the plates I 1
are arranged to open the holders only when
the carbons have commenced to descend as
the carrier passes around sprocket wheel D?,
and are below the center thereof, as seen in
Tig. 2, the carbons drop upon the inclined
trough K and slide down the same to the ta-
ble K2 or any receptacle provided to receive
them. The empty holders are then carried,
by passing the carrier A over the sprocket
wheels D* aligned with D, past the drum B
and refilled as before desecribed, and thus the
operation is continned without interruption,
the only attention required being to keep the
hopper B? filled, the anodes and baths in
proper condition, and the finished carbons
removed, all of which is easily accomplished
without interfering in the slightest degree
with the continuous ogperation of the appa-
ratus.

As the carbons in passing out of the tank
carry on their surface some of the fluid from
which they emerge and transfer it to the next
tank, the quantity of bath in the first plating
tank would be gradually reduced and would
become exhausted unless frequently renewed,
which may of course be done by pouring in
by hand from time to time fresh solution, as
jsnow commonly done in electroplating estab-
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lishments. I, however,automatically and con-
tinuously replenish the solution by bringing
a supply pipe from a tank of fresh solution
and arranging it over the first plating tank,
with a proper cock which can be adjusted to
allow the solution to drip into the tank by

70

drops instead of in a stream,sinee a continu- .

ous stream would ground the electrical cir-
cuit. v in Fig. 2 shows such a supply pipe
and cock. In casea stream is desirable, how-
ever, the supply tank itself may be insulated.
For the reason stated, the last tank will re-
ceive an accession of fluid, and to maintain
the proper level therein I provide an over-
flow u, shown in Fig. 3. By this means I ae-
complish the double purpose of keeping the
plating solution at a constant level and effect
a circulation of thebath in the tanks, whereby
the weakened solution is econtinually replaced
by fresh and the bath maintained ata con-
stant strength, all being done automatically,
whereas in ordinary electroplating establish-
ments constant labor and attention are re-
quired to effect these results.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. The continuous and automatic process
of electro-plating which consists in passing
the articles to be plated, in a continuous se-
ries and by a continuous and uninterrupted
movement, successively through a series of
plating baths in each of which the article re-
ceives an increment of deposit, causing the
articles to complete the electrical circuit as
they enter the baths and to break the cireuit
as they emerge therefrom, then washing, dry-
ing and discharging the plated articles with-
out interrupting their motion, substantially
as described.

2. The continuous and automatic process
of electro-plating which consists in passing
the articles to be plated, in a continuous se-
ries and by a continuous movement, success-
ively through the proper cleaning, plating and
washing baths arranged in their proper order,
causing the articles to form part of the elec-
trical circuit while in the plating bath and to
be out of circuit while notin the plating bath,
then drying and discharging the plated arti-
cles without interrupting their motion, sub-
stantially as described.

3. The process of continuously and auto-
matically electro-plating articles which con-
sists in passing them by a continuous move-
ment sucecessively through the proper clean-
ing, plating and washing baths arranged in
their proper order, causing the articles to form
part of the electrical cirecuit while in the plat-
ing bath, and drying them by a blast of

heated air directed upon them while in mo--

tion after leaving the washing bath, substan-
tially as described.

4, The process of continuously and auto-
matically electro-plating articles which con-
gists in passing them by a continuous move-
ment successively through the proper clean-
ing, plating and washing baths, arranged in
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their proper order, causing the articles to
for11_1 part of the electrical circuit while in the
plating bath, and drying them while in mo-
tion after leavingthe washing bath by means
of a blast of air directed upon them, substan-
tially as described. ‘

5. In electro-plating apparatus the combi-
nation of a series of tanks containing re-
spectively the proper cleaning, plating and
washing baths arranged in proper order, an
endless carrier adapted to carry the articles
to be plated and arranged to traverse over
said tanks successively, an electrical circuit
in which the plating bath is included, and
means for connecting the articles into said
circuit while in the plating bath, substan-

‘tially as described.

6. In electro-plating apparatus the combi-
nation of a series of tanks containing re-

-spectively the proper cleaning, plating, and

washing baths arranged in proper order, an
endless carrier arranged to traverse over said
tanks successively, conducting holders at-
tached to said carrier and adapted to receive
and hold the articles to be plated, an elec-
trical eircuit in which the plating bath is in-
cluded, and means for causing said holders
to make connection with the electrical cir-
cuit while passing over the plating bath, sub-
stantially as described.

7. In electro-plating apparatus the combi-
nation of a series of tanks containing re-
spectively the proper cleaning, plating and
washing baths arranged in proper order, an
endless carrier arranged to traverse over said
tanks successively, conducting holders -at-
tached to said carrier and adapted-to receive
and hold the article to beplated, an electrical
cireuit in which the plating bath is included
in connection with the positive pole, and an
electrical connection with the negative pole
extending along the plating tank contiguous
to the path traversed by the holders and with
which each holder makes contact while pass-
ing the plating tank, whereby the articles
carried by the holders are putin cirenit dur-
ing their passage through the plating bath,
substantially as described.

8. In electro-plating apparatus the combi-
nation of a series of tanks containing re-
spectively the proper cleaning, plating and
washing baths arranged in proper order, an
endless carrier adapted to carry the articles
to be plated and arranged to traverse over
said tanks successively, an electrieal circuit
in which the plating baths are connected in
series, means for connecting the articles into
said circuit while in the plating baths, and a
shunt ¢ireuit connection to each of the plat-
ing baths whereby any one or more of said
plating baths may be cut out of cireuit sub-
stantially as deseribed.

9. In electro-plating apparatus the combi-
nation, with a geries of tanks, of an endless
carrier arranged to traverse over said tanks
successively, holders attached to said earrier
and adapted to hold the articles to be plated

and to immerse them in the baths contained
in'said tanks, an electrical circuif with the
positive pole of which the plating baths are
connected and with the negative pole of which
the holders make connection while passing
over the plating baths and thereby put said
articles in circuit while in the plating bath,
and means for guiding said carrier so as to
cause the same to pass thearticles carried by
said holders into, through and out of the suc-
cessive baths in said tanks, substantially as
deseribed.

10. In electro-plating apparatusthe combi-
nation, with a series of tanks, of an endless
carrier arranged to traverse over said fanks
successively, holders attached to said earrier
and adapted to hold the articles to be plated
and to immerse them in the baths contained
in said tanks, an electrical circuit with the
positive pole of which the plating baths are
connected and with the negative pole of which
the holders make connection while passing

over the plating baths and thereby put said

articles in circuit while in the plating baths,
and means for guiding said carrier so as to
cause the same to pass the articles carried by
said holders into, through and out of the sue-
cessive baths in said tanks and thence along
a drying space, substantially as described.
11. In electro-plating apparatus the combi-
nation, with a series of tanks, of an endless
carrier arranged to traverse over said tanks

| successively, holders attached to said earrier
-and adapted to hold the articles to be plated

and to immerse them in the baths contained
in said tanks,an electrical ecircuit with the
positive pole of which the plating baths are
connected and with the negative poleof which
the holders make connection while passing
over the plating baths and thereby put said
articles in cireunit while in the plating bath,
and means for guiding said carrier so as to
cause the same to passthe articles carried by
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said holders into, through and out of thesue-

cessive baths in said tanks and thence along
a drying space supplied with means for arti-
ficially drying the plated articles, substan-
tially as deseribed.

12. In electro-plating apparatus the combi-
nation, with a series of tanks, of an endless
carrier arranged to traverse over said tanks

I15

sucecessively, holders attached to said earrier .

and adapted to hold the articles to be plated
and to immerse them in the baths contained
in said tanks, an electrical circuit with the

positive pole of which the plating baths are

connected and with the negative pole of which
the holders make connection while. passing
over the plating baths and thereby put said
articles in eircuit while in the plating bath,
and means for guiding said carrier so as to
dause the same to pass the articles carried
by said holders into, through and out of the
successive baths in said tanks and thence
along a drying space supplied with artificial
heat, substantially as described. :

13. In electro-plating apparatus the combi-

I20

125

130



10

5

20

25

30

35

40

45

55

6o

nation, with a series of tanks, of an endless
carrier arranged to traverse over said tanks
successively, holders attached tosaid carrier
and adapted to hold the articles to be plated
and to immerse them in the baths contained
in said tanks, an electrical cireuit with the
positive pole of which the plating baths are
connected and with the negative pole of which
the holders make conneetion while passing
over the plating baths and thereby put said
articles in circuit while in the plating baths,
and means for guiding said carrier so as to
cause the same to pass the articles carried by
said holders into, through and out of the sue-
cessive baths in said tanksand thence along
adrying space wherein an air blast is directed
upon the plated articles, substantially as de-
seribed. )

14. In electro-plating apparatus having a
series of tanks and an endless carrier adapted
to traverse above the same successively and
provided with holders adapted to hold the
articles to be plated and to immerse them in
the baths contained in said tanks, a contact
piece in electrical connection with the nega-
tive pole of the circuit, extending above and
along each plating tank and so located that
said holders make contact therewith while
passing such tank, substantially as deseribed.

15, In electro-plating apparatusthe combi-
nation, with a series of tanks, of an endless
carrier arranged to traverse over said tanks,
means for moving and guiding said carrier,

holders attached to said carrier and having-

spring actuated jaws to grasp and hold the
articles to be plated, said holders being pro-
vided with means for making electrical eon-
nection with the electrie circuit while passing
over the plating baths, and means substan-
tially such as described for automatically
opening the jaws of the holders to enable the
same to be charged or discharged.

16. In automatic electro-plating apparatus
in combination with the plating bath and elec-
trical cireuit and a carrier arranged to trav-
erse over the plating bath and having holders
for the articles to be plated the feeding mech-
anism comprising in combination a hopper,
a rotating drum closing the bottom of said
hopper, grooves in the face of said drum
adapted to each receive a single one of the
articles to be fed, a plunger adapted to recip-
rocate in said groove and normally retracted
by a spring, a cam adapted to engage said
plungers at a fixed point and force them into
said groove to feed out the article therein.

17. In automatic electro-plating apparatus
in combination with the plating bath and elee-
trical cireuit and a carrier arranged to trav-
erse over the plating bath and having holders
for the articles to be plated the feeding mech-
anism comprising in combination a rotating
drum having grooves upon its face parallel
with its axis and each adapted to receive one
of the articles to be plated, a hopperadjusted
against said drum and closed at the bottom
thereby, a casing adjusted upon said drum
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in line axially with each of said grooves, a
spring-actuated plunger extending through
each casing and having its inner end in one
of said grooves, and its outer end projecting
from the opposite end of said casing, and a
fixed cam located in the path of the outer
ends of the plungers to force the same into
the grooves against the action of the springs,
substantially as described.

18. In automatic electro-plating apparatus
in combination with the plating bath and elec-
trical circuit the carrier for the articles to be
plated, comprising in combination an endless
sprocket belt and means for moving thesame,
guide wheels for governing and changing the
line of movement of said belt, holders at-

tached to said belt and adapted to receive

and carry the Articles to be plated, and means
attached to said belt for making eleetrical

connection with the circui$ while passing:

over the plating baths, substantially as de-
seribed.

19. In automatic electro-plating apparatus
in combination with the plating bath and elec-
trical eircuit the earrier for the articles to be
plated, comprising in combination an endless
sprocket belt, sprocket wheels operated by
driven gear for moving said belt, guide
wheels for governing and changing the line of
movement of said belt, and holders secured
to said belt for receiving and conveying the
articles, each of said holders being adapted
to effect electrical eonnection with the cireuit
while. passing over the plating baths, sub-
stantially as described.

20. In automatic electro-plating apparatus
in combination with the plating bath and elec-
trieal circuit the carrier for the articles to be
plated, comprising in combination an endless
sprocket belt composed of twosprocket chains
attached to the ends of transverse bars,
sprocket wheels operated by driven gear and
engaging said chaing for moving said belt,
guide wheels for governing and changing the
line of movement of said belt, and holders se-
cured to said transverse bars, each of said
holders. being adapted to receive and trans-
port one of the articles to be plated and to
effect electrical connection with the cireunit
while passing over the plating baths, substan-
tially as described.

21. In automatic electro-plating apparatus
in combination with the plating bath and elec-
trical circuit the carrier for the articles to be
plated, comprising in combination an endless
sprocket belt composed of two sprocket chains
attached tothe endsof transverse bars of non-
conducting material, sprocket wheels oper-
ated by driven gear and engaging said chains
for moving said belt, guide wheels for gov-
erning and changing the line of movement of
said belt, and holders of conducting material
secured to said bars and adapted to receive
and to transport the articles to be plated and
to effect electrical connection with the circuit
while passing over the plating baths, substan-
tially as described.
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_ 22. In-automatic electro-plating apparatus
in combination with the plating bath and elec-
trieal eircuit, the carrier for the articles to be
plated comprising in combination an endless
sprocket belt of two endless sprocket chains
secured to the ends of don-conducting bars,
holders attached to said bars and having
spring-actuated clamping jaws to receive and
hold the articles to be plated and contact
pieces to make electrical connection and put
said holders in cireuit while traversing over
the plating tanks, sprocket wheels and guide
wheels for controlling the line of movement
of said carrier, and means for imparting mo-
tion thereto, substantially as described.

23. In automatic electro-plating apparatus

- the combination of a series of tanks, an end-
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less carrier arranged to traverse over said
tanks, means for moving and guiding said
carrier, holders attached to said carrier and
adapted to receive and hold the article to be
plated and to make connection with the elec-
tric cirenit while traversing over the plating
tanks, an automatic feeding apparatus com-
prising a grooved drum, a hopper, feeding
plungersand means foractuating them, a cam
for auntomatically opening the holders, and
means for moving the carrier and feeding
drum at corresponding speed, substantially
as described.

24. In automatie electro-plating apparatus
the combination of a series of tanks, an end-
less carrier arranged to traverse over said
tanks, means for moving and guiding said
carrier, holders attached to said carrier and

adapted to receive and hold the articles to-

be plated and to make counection with the
electrie circuit while passing over the plating
baths, an automatic feeding apparatus eom-
prising a grooved drum, a hopper, feeding
plungers and means for actuating them, s
cam for automatically opening the holders,
means for moving the carrier and feeding
drum at corresponding speed, and a cam for
opening the holders to discharge the plated
articles, substantially as deseribed.

© 25, In automatic electro-plating apparatus

- the combination of a series of tanks contain-

ing the proper cleaning, plating and wash-
ing-solutions, an endless carrier arranged to
traverse over said tanks, means for moving
and guiding said carrier, hiolders attached to
said carrier and adapted to receive and hold

~ the articles to be plated, a contaet piece at-
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tached to each of said holders, a connection
of the positive pole of the ecircuit with each
of the plating tanks, and a contact piece in
connection with the negative pole of the cir-
cuit and extending over each plating tank
contiguous to the path of the contact pieces
of the holders and in position to be engaged

“in electrical econnection therewith while said

holders are passing the plating tank, substan-

tially as described.

26. In automatice electro-plating apparatus
the combination of a series of tanks contain-
ing the proper cleaning, plating and washing
solutions, an endless carrier arranged to trav-
erse over said tanks, means for moving and
guiding said carrier, holders attached to said
carrier and adapted to receive and hold the
articles to be plated, a contact piece attached
to each of said holders, a connection of the
positive pole of the circuit with each of the
plating tanks, and a negative contact piece
consisting of a metal trough above each plat-
ing tank said trough being in electrical con-
nection with the negative pole of the circuit
and containing mercury into which the con-
tact pieces of the holders dip while passing
the plating tank, substantially as described.

27. In electroplating apparatus, the combi-
nation with the plating bath, a negative con-
tact piece arranged above thesame and elec-
trically connected with the negative pole of
the circuit, and a earrier arranged to traverse
above the bath,of the holder havingaspring-
actuated clamping jaw and a contact piece
adapted to make contact with the negative
contact piece and to move along the same as
the holder traverses above the bath, snbstan-
tially as described.

28. In electro-plating apparatus in combi-
nation with the plating bath and a mercury
trough electrically connected with the nega-
tive pole of the circuit, the holder for the ar-
ticles to be plated comprising a spring-actu-
ated clamping jawand a hooked contact piece
adapted to dip into the mercury trough, sub-
stantially as described.

29. In electroplating apparatus, in combi-
nation with the plating bath and a carrier ar-
ranged to traverse over the bath and having
holders for the articles to be plated each of
which holders has a projecting contaet piece,
the negative contact piece, extending above
and along the bath in position to be engaged
in moving contact by the contact pieces of
the holders while they are passing the bath,
and in electrical connection with the negative
side of the circuit, substantially as deseribed.

30. In electro-plating apparatus a plating
tank having a metallic side or sides electri-
cally connected with the circuit, in combina-

tion with the anode and a conducting sup-

port for the anode.in contact with the me-
tallic side of the tank, substantially as de-
seribed. ,

In testimony whereof I hereto affix my sig-
nature in presence of two witnesses., -

CLARENCE M. BARBER.
Witnesses:
-~ MiINNIE B. BARBER,
L. J. RONEY.
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