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7:Cldims.

The present- mventmn pertalns to.a novel, plat-
1ng machine.and .more part1cu1arly to dne. de-
s1gned for the platmg ‘of small articles, such as
washers nuts, bolts, serews, -ete.

’I‘he pr1nc1pal obJect ofthe invention-is to pro—'

vide:a. machine.of. this character which prodiicés
Lan. exeellent plate .on.articles of the type enu-
.merated and.at a relatrvely rapid rate. In the
accomplishment of this object, the apparatusin-
-eludes a. cross . shaft mounted over the plating
tank .and - having.a. work container and .a per-
forate. .anode basket swmgably suspended there-
~from. The Work contalner lies outside of the
»a;node basket and is oscillated in relatmn thereto
An the platlng operatlon

The -invention. also provxdes mechanism for
‘hftmg fhe. cross shaft.and then tlltmg the. work
container relatively to.-the anode baskét for
-emptying-the container. In order. to accomplish
'the Jast-named. functlon .the. mechanism for os-
cxllatmg the ;work -container w1th1n ‘the tank in-
scludes:a telescopic rod. which, ‘however, is ‘locked
acamst “telescopic. action- at this time. When -the
~eross : shatt supportmg the anode ‘basket and

the work container is raised, ‘the telescopic rod is 2!

.unlocked to permlt o -greater displacement of- both

thekbasket and the container. about. the shaft and
thus-enable: the- emptymg the contalner W1thout
Jinterference from the basket.

The invention is: fully disclosed by -way . of. ex-
-ample in the following descr1ptlon and in-the
:accompany1n<7 -drawings 'in .which: .

. Bigure.1 is-g front-elevafion, -partly in section,
_.aof sthe plating machine;

‘Figure -2 is.a ‘vfr_a'gmentary.;horizontal section *

in a parallel plane, showing the pivot for the
~-framewhich supports the.motor, cradle and anode
“basket;

Flgtue 3.is:a. section -on the line. 3—3 -of -Fig-
tul"’ 1.,

Fluure .1s+a. side-elevation. showing -the posi-
tlon of the. -work cradle and anode-basket during
-operation;

~Figure, 5lis.a detail section -of the work:cradle;

Flgure 6. is-a -detail of the clutch;

Fxgure 7 is. a side, elevatmn showmg -the -work
crad]e -unlatched..and-in unloading: position; -

Flgure 8isa detall elevation of- thercradle rock-
<ing mechanism showmg the cradle-unlatched be-
fore. -being- elevated to-unleading. position;

. Pigure-9 is-a- longltudmal -section: of the work
..cradle;

Figure -10.is a -front elevatlon thereof partly
broken away;

. Figure 11 is:a. detall longltudmal section-of: the
dnve shaft. and clutch . mechanism;

_ . Figure.12.s a section.of the anode basket taken
longltudlnally of -the- machine; .

~-Figure 13is-g.section-of:the anede- basket taken

transvarsely of the machine, and
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shaft .23 and, pinned -at-27-to -the shaft-23.

55

<60+

.cross shaft, 2.

(CL:204--222)

_Figiire | 14 isa deta1l sectlon ‘of 'the drode bas-
Ket,

.Reférence to thése views Will now be.made by
luse ‘of [like. characters .which ‘are. employed to
‘de51gnate correspondmg parts throughout

In Figure 1 is shown a platmg tank.i. adapted
’to éontain. an. electrolyte 2, "The platmg magchine,
Which . const1tutes ‘this ‘invention, compr1ses a
‘cradle or wotk baskét which ¢an be assembled as
a, uhit, and installed on any conventional platmg
‘tank. The work -Cradle may serve as. both A con-
tairer for the work. and a container for a, quantlty
of platiig. solutlon

For this purpose the supporting. ‘frame -work
for .the’ platmg machine compfises a-base con-
‘sisting .of side. channel irons: 3:and. 4. bolted ‘to
the top of the tank 1, as: -at 8, and an.end channel
‘iron 6. The.base of the frame supports. two
uptight channél.irons:T.and. 8 which in turn sup-
port at’ their upper ends.a ‘transverse channel iron
‘8. 'These.members,of the frame may-be. fastened
together.in . any smtable manner.

-An, anode basket. 10 and.a work cradle - Il are
:movably. mounted with respect-to the tank 1. .In
order-to :permit, the»movements described. below,
‘the. basket and. the .cradle are mounted on.a
-/The -ends. of. ‘the Cross- shaft lz
Pass. through ends of.the channel iron membe,rs
NED and 14, and.are. secured in. . this. posrtlon »b

‘nuts 15, The remaining ends.of the members. l3

.and 14 are. p1votally supported on.a shaft [6-car-
ried: by. upright, channel iron -members. {1 whlch
in turn_are supported ‘by-the’ lower: frame .mem-
Jers. 3, 4 .and:6. Thus, the members 13. and 14
swing.as arms about the shaft {6 .as'a center in
the raising- and. Iowermg of .the work cradle: and
anode, basket as. w;llspresently be shown.

“For the . burpose - of :raising. and -lowering:- the
work basket and- anode-baskets from -the-plating
.solution, the- plvoted members 13:and -14-carry a
--support .18 (Flgure 3).:which in turn earries. an
electric . motor- [9. A reduction drive: 20.is: also
'mounted on the: support -18.-and. is conneoted to
the-motor by-a belt 21,

.The. support 8. has mounted thereon a  number
.of. pillow.blocks in. which-are journalled. s longi-
‘tudinally-shiftable. drive. shaft 23 and:a’separate
driven shaft 24. ‘The shaft-23 isin alinement- with
sthe. shaft 24 of the. reduction-gear-20, to which-it
is connected by-a sleeve 25-splined. at:26on the
‘AIDIV'
.otally. mounted -lever; 28. -carries-a.: pin:28. which
,engagesqn an annular -groove 30.in the.collar:25.

‘The free end .of the driven shaft. 24 -carriesa
crank -3t for. operatmg -the basket .elevating
-mechamsm -as ~will » presently :be shown. :The
-other end of theshaft 24 cdrries-alclutehélemetit
-32-held -by a:pin:83.  ‘Fhe driving: shaft=23 :hgs
loosely. mounted thereon a drum 34 formediat one
zetid::with:a notched :sleéve’85. i The sHaft-‘also
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¢arries a pin 85 receivable in the sleeve 35 and a
clutch element 31 engageable with the element
22. Figure 11 shows the pin 36 received in the
collar 35, for driving the drum 34, and the ele-
ment 31 separated from the element 32, so that
the driven shaft 24 is idle. 'To drive the shaft 24
and release the drum 34, the lever 28 is actuated
to. slide the shaft 23 to the left in Figure 11,
thereby withdrawing the pin 3% from the collar
35 and engaging the clutch element 37 with the
element 32, to rotate the shaft 24 and fthe crank
31 attached thereto. However, in the position
illustrated in Figure 11, the shaft 23 drives the
drum 34 through the pin 36 and collar 35.

A chain 38 which is fixed at one end to the drum
34 passes over a pulley 49 supported by the cross
‘member 9 and is secured at its other end as at 41
to a member 42 pivotally mounted on the shaft 2.
Thus, when the shaft 21 is in driving relation with
the drum 34, the rotation of the drum winds the
chain 39 thereon and thereby swings the pivoted
frame members 13, {4 about their shaft 16 which
in turn raises the anode basket 10 and the work
cradle (1 from the bath, as shown in Figure 1.

The operation of the motor 18 is controlled
through a switch lever arm 43 shown in Figure 1.
The arm 43 is connected by means of a chain 44 to
a bracket 45 fixed to the cradle support shaft 12.
As shown, when the lever arm 43 is in center
position, the current is shut off from the motor.
If the anode basket and work cradle and the piv-
oted support frame {3, 14 has been swung upward
about the shaft 16 to raised position, as shown in
Figure 4, and it is desired to lower them into the

plating tank and solution, the lever arm 43 is ¢

turned clockwise to the dotted line position indi-
cated by the word “lower.” As the pivoted frame
13, (4, the anode basket and the work cradle
‘swing downwardly and reach the full lowered
position, the chain 44 straightens out. Its length
is so calculated that the lever 43 is swung from
its above center or “lower” position to its center
or “off” position, thus cutting off the motor 8.
On the other hand, in the raising of the pivoted
frame 13, 14, the anode basket and the work
cradle, the lever 44 is swung downwardly below
center to the “lift’” position. As the chain 39
winds up on the drum 34 to raise the frame 13, 14
-and the anode basket and work cradle, the bracket

45 gradually approaches and finally engages the ¢

switch lever 43, throwing the same fo center or
“off’’ position, shutting off the motor and termin-
ating the movement of the frame, anode basket
and work cradle about the shaft I86.

The anode basket 10, as shown in Figures 12, 13
and 14, comprises a skeleton of spaced parallel
horizontal steel wires 46 held apart by cross wire
spacers 41. The wire framework 46, 47 is covered
by an expanded metal mesh 48. The mesh 48 is
“preferably covered with rubber which, however,
need not be used if not desired. The wire mesh
cooperates with the frame work 46, 41 to form
downwardly and inwardly converging bottom
walls 49 of the basket 10. Thus, the anode basket
10 in vertical section has a V-shape. The hori-
zontal parallel wire members 46 serve as steps
upon which rests the soluble anode maferial or
metal which may be in the form of balls, scrap
‘pieces or the like. Thus, the cross wires 46 ma-
‘teriglly "assist in keeping the soluble anode ma-
terial distributed throughout the entire area of
the bottom walls 49 of the basket 10, thus insuring
a large soluble anode area relative to the cathode
or work surface area which is to be plated.

Brackets 50 are fixed to the end walls of the
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basket 10 and are provided with supporting plates
15 which are adjustable up and down along the
brackets 50. The plates 15 have a V-notch §l in
which they engage the shaft 2, as shown in
Figure 13, and thus serve to suspend the basket
from the shaft. This permits the anode basket 10
to be adjusted toward and away from the work
cradle 11 to vary the clearance between the work
and the anode. :'This clearance, of course, will
vary with the load of small articles placed in the
cradle and plated at any one time. Although in
the operation of the plating machine the basket 10
normally remains stationary, nevertheless the
shaft 12 engages the brackets 50 in the V-notches
51, which permits the basket to rock or swing on
the shaft 12 if desired and particularly to prevent
destruction of the basket in the event that any
work becomes lodged between the bottom wall 49
of the basket and the bottom of the work cradle.
The anode lead (not shown) is connected to the
shaft 12, and the current conducted through the
brackets 50 to the wire frame members 46 which
are in electrically conducting relation with the
soluble anode material.

The work cradle 11 is shown in detail in Figures
5,9 and 10 and comprises a container having end
walls 55, front and rear walls 56, 57 and a W-
shaped bottom wall 58. The cradle is preferably
open at the top while the side, end and bottom
walls are preferably imperforate so that the cradle
also serves as a holder for the plating solution.
The walls of the cradle are formed of sheet metal
and covered on each side with a rubber coating
59. The front wall 57 is preferably removable to
facilitate removal of the work from the cradle and
normally is retained in position by latches 60.
The inside face of the bottom wall 58 is provided
with a plurality of parallel corrugations i ex-
tending transversely of the axis about which the
cradle swings and lying parallel to the direction
of swinging of the cradle. The parallel corruga-
tions 61 cause flat work, such as washers, to stand
somewhat on edge and prevent the clinging or ad-
hering of such flat work to the bottom of the
cradle. The corrugations also serve to prevent
light work from sticking to the bottom of the
work cradle. The cradle is provided at each end
with a rubber coated bracket 62. The brackets 62
are rotatably mounted on the shaft 12 at 63 to
prevent swinging of the cradle {1 about the shaft
i2.

In o plating operation, it is desirable that the
entire surface of small articles be plated. Conse-
quently it is essential that the entire surface of
each small article be exposed and not shielded
from the ion flow during the plating operation.
For this purpose the basket is swung back and
forth during the plating operation upon the shaft

12 to tumble the work and thus expose all the

surfaces of small articles to the plating solution.
To reduce the angle of tilt of the cradle and yet
obtain the tumbling of the work in the swinging
of the cradile, the bottom 58 of the cradle is pro-
vided with a hurdle 64 over which the work must
travel.” This hurdle preferably takes the form of
two diverging walls or inner surfaces 65 and 66
extending lengthwise of the longitudinal center
of the bottom of the cradle and forming in sec-
tion an inverted V or the center of the W forma-
tion of the entire bottom. The hurdle 64 is posi-
tioned between two upwardly and outwardly di-
verging wall portions or outer surfaces 67, as
shown in Figure 9. This is desirable because, by

‘thus inclining said bottom wall portions 67 to the

horizontal, said inclination being measured when
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the cradlesis in-center:position; the angle. of tilt.is
aceordingly -reduced, that.is, the arc through
whichithe cradle:{ | must be swung to tumble and
separate the work is:thereby reduced when com-
pared -with-a:cradle having :a horizontal bottom

wall portion. - 'Thus, in-section ithe bottom .58 of -

the cradle-takes the:form:of a°W. 'The angles A,
between the bottom.wall portions 65, 87 and 66,:61
should.be less than <180°:and, aithough this angle
will vary with' the :type-of .small article which -is
being -plated -ahd:the-speed -at which the.cradle
swings,-angle:A has been found to be satisfactory
within: a range of -about 120°:to 130°, preferably
about 125-degrees. ~'The angle:B falling between
the bottom pertions :65 -and- 66, will" always be
gredter than 180°. -Operating angle B has also
been found ‘to ‘be satisfactory .within:a range of)
about 210° to 220°, preferably about 215 degrees.
Here again-angle B will wvary with the speed at
which*the. cradle:is swung -and the type of small
article which is*being :plated. The bottom wall
portions 65, 66 .and 671 are preferably, but not
necessarily, -plane.’ “In some cases it has been
found desirable to avoid V-formations at the junc-
tion:of wall:§5 .with-wall §1,.of wall.65 with 66,
and.of wall 66: with the other wall- 61 and to:form
theapexes about a-4'inch radius so that the junc-
tions-are-curved- rather than in the form of sharo
angles.

‘For ‘purposes- of - descrlptlon the: exact dlmen—
sions of-a cradle ‘|1, which:was very successful
in-operation, will now ‘be-set forth, although it
will be -understood -that ‘these dimensions are
not :a-limitation -of -the -invention.. The cradle
has bottom wall:portions 87 ten inches wide, wall
portions: 65 ‘and 66 about four and:a half inches
wide, -and-wall: portions 56 and 57 about five and
five-eighths inehes -high. “The -angle A is 130°
and-the angle B:is 220°, while the angles between
the wall portions56, 61 and bottom Wall’portions
6T are about 110°-each. “This arrangement gives
very good tumbling -action-and resulted in-almost
constant eurrent :flow which indicates:that the
exposed. work:‘aresa was nearly constant #t any
working position-of the cradle. - Very -good plati
ing was ‘obtained with parts varying from "%
inch-flat -steel -washers to steel “bolts having a
diameter of one inch-and alength of eight inches.

“The speed of ‘the cradle is a very important
Eactor, it-being necessary that all the work: have
sufficient. time:to:roll-aecross: the eradle before ‘it
reverses -its' motion; -Naturally, if- the: cradle
moves 106 -slowly, “the parts will -not ‘mix -and
take ‘an ‘even plate during ‘the limited -plating
time, Also, thére is danger of burning. The tests
indicate that: the maximum ‘speed of the -above
specified cradle is-¢ight to twelve compléte-cycles
per ‘minute, depending upon the shape of the
articles, balls, rolling. over faster than light flat
pieces. This can also be expressed as follows:
The;maximum -average -speed-of-the -work- as' it
travels relative to the bottom-of -the -cradle is
25 to 38 feet per minute at.a maximum cradle
angle or angle of tilt of about50° from horizontal,
when:the cradle speed is:12.:complete cycles .per
minute. .If:this maximum-ecradle or tilting dangle
dsiincreased, the rocking speed, that is, the.aver-
age. speed-at which the cradle-fravels, should Je
increased -approximately. inproportion::

The rocking..of .the .cradle LI -is accomphshed
by means of & telescopmg connectmg rod. 18 hav-
ing one’ end pivotally connected at T{:%o" the
crank’ arm’ 31.and. the :other .end ‘pivobally - con-
nected at/12:to.an extensions13: of ‘the bracket: 62.
The tubular sliding member of the telescoping

40

connecting rod “10 :is provided :with & :latch ‘14
which :is-arranged.to -loek .on .the -pivot. 12, as
shown-in Figure 3, :to lock -the connecting .rod

‘against ‘telescoping -sliding -action and:to::place

the lever arm. 13-:in. driving relation with the
crank 3{. ~Hence, as-the.crank 31 rotafes;:the
connecting  rod =10 .causes :the arm. 13:fo swing
back and forth,:thus-rocking. the.cradle i about
the ‘shaft 12 between .the :positions . of :Figure -3
and-Figure 7. It will!be.noted that normally the
anode baske}. 10 remains stationary and.that the
major portion of:the'basket at -all times.projects
within:the cradle i, thus:maintaining the soluble
anode area at all:times in proximity to the-work,

‘When- it is desired to.unload the.cradle {1, the
cradle supporting frame 13, 14:is. swung upwardly
about:the:shaft 16 .as:the:lifting chain-39 winds
upon the drum:34. The cradle :and frame .13, .14
may be partially raised to the position:shown:in
Figure 8 or ccmpletely raised to :the. position
shown in Figure:7. At:this time the latch T4-is
disengaged from.the pivet 12, thus permitting:the
telescoping rod members 10 to slide.one within
the other. . The.operator grasps:the lever 13 .and
swings the cradle 4{.clockwise about the-shaft 12
through 90° or more .or less-to dump the work
upon a tray. This.-work tray, of.course, is posi-
tioned heneath:the.cradle A as.soon-as:the latter
is raised out of the solution and before it is. tllted
to dump the contents.

- There are two -cathode leads,.one: at each end
of the work basket. :Each:cathode:lead:is:inthe
form of a flexible rubber coated -table 16 which
is carried along the channel support 3.(Figure:1)
then passed through:a loop:11-on the outside of
the anode basket:support:bracket 50 and from
there downward toward:the bottom of the work
cradle ‘where ‘the -cable terminates and-is :pro-
vided with a steel -cathode -tip .18 :freely- exposed
to-the plating solution and resting upon the'bot-
tom 58 of the cradle. Thus, each cathode 18.con-
tacts the work in the:bottom of ‘the cradle and
is 'swung to and fro with the work during -the
rocking - action ..of -the -cradle .to insure a con-

3 tmuous circuit and: continuous. plating.

Although a specific-embodiment of ‘the inven-
tioh hasbeen:illustrated and described, it will be
understood "that :various ;alterations in the -de-
tails of construction -may be made without de~
parting from the scope of:the 1nvent1on a8 md1-
cated by the-appended clalms

~‘What'I claim is:

1. Inan e1ectro1ytlc plating: apparatus a tank
adapted’to-contain the electrolyte, a shaft -sup~

5 ported -horizontally across-said:tank; a work con-

tainer mounted: for swinging movement on said
shaft and: in-saidtank: and having side, end and

. bottom: walls, :said ‘bottom wall: being - W-shaped

60

in cross section and comprised of four plane sur-
faces forming three vertices parallel to said shaft,
the’anglé between an'inner-and an outer surface
of said ‘W-shaped bottom:inside said work.con-
tainer being -about''125 deégrees, and the. anrrle

. ‘conneécting ‘said:inner surfaces inside -said-work

@5.
“ container for soluble anode materidl in the form

70

(]

container being ‘about 215 degrees, 'an “insoluble

©of a perforate basket ‘positioned within said work
co*1ta1ner and-swingably mounted on-said-shaft,
and: a cathode contact extendlng into said work
contalner e

::2, Th ai: electrolytlc platlng apparatus, a tank
\adaoted to ‘contain’the: electrolyte, -a-shaft sup-

‘ported horizontally-across said tank, -a-work-con-

fainer-imounted for-swinging -movement on ‘said
shaft and in said tank and having side, end and
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bhottom walls, said, bottom wall being W-shaped
in cross section-and comprised of four plane sur-
faces forming three vertices parallel to said shaft,
the angle between an inner and an outer surface
of said ‘wW-shaped bottom inside said work con-
tainer being about 125 degrees, and the angle con-
necting said inner surfaces inside said work con-
tainer being about 215 degrees, an insoluble con-~
tainer for soluble anode material in the form of
a perforate basket: positioned within said work
container and swingably mounted on said shaft,
said perforate basket approximately covering the
bottom wall of said work container, said perforate
basket having a smaller periphery than the open
top of said work container, whereby the work
container can swing back and forth about the per-
forate ‘basket during. the operation of the ma-
chine, and a cathode contact extending into said
work container.

3. In an electrolytic plating apparatus, a tank
adapted to contain the. electrolyte, a shaft sup-
ported horizontally across said tank, a work con-
tainer mounted for swinging movement on said
shaft and in said tank and having side, end:and
bottom walls, an insoluble container for soluble
anode material in the form of a perforate basket
with a’ V-shaped bottom' positioned within said
work container and swingably mounted on said
shaft, the bottom wall of said container being

W-shaped in cross section- with its vertices :

parallel to the said shaft and ifs oufer surfaces
substantially parallel to the sides of said V-shaped
bottom in the central position of the container,
the angle between an inner and an outer surface

of said W-shaped bottom inside said work con- 2

tainer being about 125. degrees, and the angle
connecting said:inner surfaces inside said work
container being about 215 degrees, means . for
oscillating said work container on said shaft, and
a-cathode contact extendmg 1nto sald work con-
tainer.

4. In an electrolytic plating apparatus, a tank
adapted to contain the electrolyte, a shaft sup-
ported horizontally across said tank, a work con-
tainer mounted for swinging- movement on said
shaft and-in said tank ‘and having side, end and
bhottom walls, said bottom wall being W-shaped in
cross section and comprised of four plane sur-
faces forming three vertices parallel to said shaft,
the angle between an:inner and-an outer surface
of said W-shaped bottom inside:said work con-
tainer being about 125 degrees, and the angle
connecting said inner surfaces inside said work
container being about 215 degrees, an: insoluble
container for soluble anode material in the form
of a perforate basket positioned within said work
container and swingably mounted on said shaft,
said perforate basket approximately covering the
bottom wall of said work container, said perforate
basket having a smaller periphery than the open
top of said work container, whereby the work
container. can swing back and forth about. the
perforate basket during the operation of the ma-
chine, means for oscillating said work container
on said shaft, and a cathode contact extending
into said work container,

5. In an electrolytic plating apparatus, a tank
adapted to contain-the electrolyte, a shaft sup-
ported horizontally across said tank, a work con-
tainer mounted for swinging movement on said
shaft and in said tank-and having side, end nd
bottom  walls, an insoluble: container for soluble
anode material in the form of a perforate basket
with . a. V-shaped bottom positioned within said

[

10

20

o
<

50

60

65

70

work: container and swingably mounted on said
shaft, the bottom wall of said container being
Ww-shaped in cross  section with its wvertices
parallel to the said shaft and its outer surfaces
substantially parallel to the sides of said V-shaped
bottom in the central position of the container,
said outer surfaces of said W-shaped bottom
being substantially wider than the inner surfaces
thereof in the direction transverse of said shaft,
the angle between an inner and an outer surface
of said W-shaped bottom inside said work con-
tainer heing about 125 degrees, and the angle
connecting said inner surfaces inside said work
container being about 215 degrees, a power shaft,
a crank thereon, linkage from said crank to said
work container for oscillating the latter, and a
cathode contact extending into said work con-
tainer. )

6. In an electrolytic plating apparatus, a tank
adapted to contain the electrolyte, a frame hav-
ing one end pivotally mounted above and adjacent
to said tank and its swinging end disposed
directly over said tank, a cross shaft rotatably
carried by said swinging end, a work container
fixed to said shaft and a perforate anode basket
pivotally suspended from said shaft, said basket
normally lying within said container, a lever fixed
to said cross shaft for rocking said container, a
power shaft, a crank thereon, a telescopic rod
having a section connected to said crank and
another section connected to said lever, a latch
on the first section adapted to lock on said lever
to control the telescopic action of said rod, means
for swinging said frame, and a cathode contact
extending into said work container.

7. In an electrolytic plating apparatus, a tank
adapted to contain the electrolyte, a frame having
one end pivotally mounted above anidd adjacent
to said tank and its swinging end disposed directly
over said tank, a cross.shaft rotatably carried by
said swinging end, a work container fixed to said
shaft and a perforate. anode basket pivotally
suspended from said shaft, said basket normally
lying: within said container, a lever fixed to said
cross shaft for rocking said container, a power
shaft, a crank thereon, a telescopic rod having
a section connected to said crank and another
section ‘connected to said lever, a latch on the
first section adapted to lock on said lever to con-
trol the -telescopic action of said rod, a guide
member above said cross shaft, a chain connected
to said cross shaft and passing. over said member
for raising and-lowering said shaft- and swing-
ing:said frame, a rotatable drum to which said
chain ‘is applied for winding ‘a clutch: between
said drum and said power shaft, and a cathode
contact extending: into said work container. .

JOHN V. DAVIS
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