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fo all whom it may concerr.: - | the electrodes in carrying on such a process

and facllitate the mechanical treatment of | three conductors 17, which run parallel with

Be it known that I, ANsoN G. BETTS, a citi- | of treating metals.
- zen of the United States, residing at Upper My apparatusisadapted with obvious modi-
- Troy,county of Rensselaer, and State of New | fications to be used for various kinds of me- 55
5 York, have invented certain new and use- | chanical treatment of the electrodes. -
“ful Improvements in Apparatus for Treating i I haveshownin the drawings my apparatus
Metals by Electrolysis, of which the follow- | in the form adapted for compacting upon the
ing is a specification. . _ cathode the metallic electrodeposit from time
- 'T'he invention relates to such improve- | to time. This compacting operation I pref- 6o
ro ments; and it consists of the novel construc- erably perform by passing the cathodes be-
tion and combination of parts hereinafter de- | tween pressure-rollers, and I have shown my
seribed and substantially elaimed. | apparatus adapted for such purpose.
Reference may be had to the accom pany- 1 represents a vat containing electrolyte 2
ing drawings, and the reference characters| and a series of anodes 3and cathodes 4, sup- 63
15 marked thereon, which form a part of this ported therein. The anodes are supported
| specification. in the vat in contact with the conductor 5,
Similar characters refer to similar parts in | connected with the positive element of an
the several figures. | | electrical energizer, and the cathodes are Sup-
- Figure 1 of the drawings is a view in side ported in contact with a conductor 6, con- 70
20 elevation of my improved apparatus for re- | nected with the negative element of such en-
fining metals by electrolysis. Fipg. 2 is a ergizer, the energizer, which may be of any
view, partly in top plan and partly in hori- | known form, being omitted from the draw-
zontal section, of the same. Fig. 31is a view, ings. Adjacent to and extending longitudi-
partly in vertical section and partly in side nally of the vat is a track formed by the rails 75
25 elevation, of the brake mechanism and auto- | 7 , Which may be supported in fixed relation to
matic switch mechanism.. Fig. 4 is a cross- | the vat in any known manner. The mech-
section of the same, taken on the broken line | anism for m echanically treating the cathodes
4 41n Fig. 3. Fig. 5 is a view, partly in ver- | is supported upon a carriage movable along
tical longitudinal section and partly in side | said track above the vat. The body of this 8o
30 elevation, of the brake-releasing mechanism carriage comprises a truck-frame 9, mounted
and the antomatic circuit breaker and closer. upon the wheels 10, adapted to run upon said
KFig. 6 is a view in vertical cross-section of a | track-rails, said wheels being provided with
portion of the apparatus, taken on the broken | axles 11, having bearingsin the truck-frame.
line 6 6 in Fig. 1. Iig. 71is a cross-section | This carriage is capable of an intermittent or 85
35 of the pressure-rollers, showing one of the | step-by-step movement along the track from N
electrodes with its electrodeposit undergoing | one cathode to another, and I have shown
the compacting operation. o | means for automatically imparting thereto
My invention relates to apparatus for treat- [ such a movement, as well as means for me-
ing metals by electrolysis, wherein an elec- chanically treating the cathodes during the ofe
40 trodeposit of refined metal is formed upon | intervals between successive movements of
electrodes supported in a vat containing the | the carriage. Asa means for moving the car-
electrolyte. | { riage I have shown a three-phase electric mo-
Considerable time is usually required for | tor 12, mounted upon the truck-frame and |
- the formation of a sufficient quantity of elee- | connected by belt 13 with a pulley 14, fixed gs
45 trodeposit to necessitate itsremoval from the | upon the cross-shaft 15, having bearings in
electrodes, during which time it is usuaily [ the truck-frame, which shaft 15 is provided
desirable, if not necessary, to mechanically | with friction - wheels 16, adapted to engage
treat the electrodes with their formation of | the periphery of one of the truck-wheels and -
electrodeposit. o frictionally drive the same. The electrical 1oo
50 Theobject of myinvention is to provide for | supply for this motor is obtained from the
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the track on which the carriage travels, the ]

carriage supporting contact mechanism hav-
ing the contact-fingers 18 adapted to contact
with the respective conductors 17, as shown
in Fig. 1, said contact-fingers being connect-
ed with the respective posts 19, 20, and 21.
The post 19 is connected by a direct wire 22
with said motor, and the posts 20 and 21 are

- connected therewith by the wires 23 and 24
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and connecting - wires 25 and 26 through a
switch mechanism (illustrated in Fig. 3) and
comprising contact-posts 27 and 28, with which
the wires 23 and 24 are respectively connect-
ed, which posts are mounted in a switch-bar
29, provided at its opposite ends with arma-
tures 30 in proximity to the respective elec-
tromacnets 31. 'When the armatures are un-

affected by the magnets, the bar rests by
oravity with the lower ends of the posts 27 |
and 28 in contact with the contact-posts 32
and 33, with which are connected the respec-
tive wires 25 and 26, which lead to sald mo-
tor 12. When the electromagnets 31 are ener-:

gized, they draw the respective armatures 30

‘upwardly, thereby carrying tbhe bar 29 up-
wardly and destroying the contact of the posts
23 and 24 with the posts 32 and 33, thereby
~ disconnecting said motor 12 from its source
of elecirical supply.. It will thus be seen

that by alternately energizing and deénergiz-
ing said electromagnets intermittent move-
ments will be imparted to said motor and

transmitted to the carriage to move the same
along its track.

The electromagnets 31 are energized by a
supply of electricity obtained by forming &
shunt connection between the conductors o

and 6, the coils of the magnets being included

in such shunt-circnit. The conductor-wire
34, which forms the coils of the electromag-
nets, is connected at one end with a contact-
plate 35, fixed upon the carriage and adapted
to engage the conductor 5 on the vat.
other end of this wire 34 is connected with a
contact-plate 36, mounted upon a slide-bar 37

and adapted tobe brought by the movement of

said slide-barinto contact with acontact-plate
38, fixed upon the carriage and connected by

conductor 39 with a contact-plate40on the car-

riage, adapted to engage offsets 41, formed at
intervals on the conductor6. The parts areso
arranged that as the carriage travelsalong the
track the contact-plate 40 will engage the oft-
sets 41 successively, but will not engage the
conductor 6 in the intervals between said ofi-
sets. It will thus be seen that a shunt-eir-
cuit is formed to energize the electromagnets
only when the contact-plate 40 engages one
of the offsets 41. Prior to the engagement of
the contact-plate 40 and offset 41 the carriage
is in motion upon the track, being operated

by the motor 12, which is energized in the
‘manner above described, the switch-bar 29

being inits lowermost position, causing 4 con-
tact of the posts 27 and 23 with the posts 32
and 33. Upon the contact-plate 40 engaging

| and 33.

The
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which energizes the magnets 31, causing thé
armatures 30 to be drawn upwardly, carry-
ing with them the switch-bar 29 and destroy-
ing the connection with the motor 12 by sepa-
rating the posts 27 and 28 from the posts 52
The motor 12 being thus deéner-
oized, the earriage will come to a position of
rest upon the track. As a means for accu-
rately determining the position in which the
carriage will stop upon the track when the
motor 12 is thus deénergized, I provide brake
mechanism adapted to be actinated by the
sameé movementof the armatures and switch-
bar which breaks the supply-circuit of said

| motor. Thebrake-shoes42aremounted upon

the brake-beam 43, suspended from the truck-
frame by the swinging links 44, pivoted at
45 and adapted to engage the adjacenttruck-
wheels. Coil-springs 46, which connect said
brake-beam with a sleeve47on the neighbor-

ing axle 11, tend to force the brake-shoes’

against the respective truck-wheels. ~While
the motor 12 is energized the brake-shoes
are held out of contact with the truck-wheels
against the force of the springs 46 by means
of the armature-blocks 80, which are inter-
posed between an abutment on an arm 43 on
the brake-beam and the frame 49, which 1is
maintained in a fixed position upon the car-
riage while the carriage is in motion. When
the armature-blocks are drawn upwardly by
the force of the electromagnets, they are
lifted above the abutting portionsof the arms

| 48, permitting the arms to pass beneath the

armatures as the springs 46 draw the brake-
beam toward the axlell and force the brake-
shoes against the truck-wheels. It willthus
be seen that at the same instant the supply-
circuitof the motor 12 is broken by the move-
ment of the switch-bar the brakes are auto-
matically applied.to overcome the inertia of
the moving parts and cause the motion of the
carriage to be instantly arrested.

I have shown mechanism adapted to auto-
matically remove the brake-shoes from en-
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cagement with the truck-wheels and to re-

store the supply - circuit of the motor 12,
which mechanism is intimately associated
with and will be deseribed in connection with
that for the mechanical treatment of the
cathodes duringintervals between successive
intermittent movements of the carriage.
Erected from the truck-frame on opposite
sides of the carriage are a pair of uprights
50, each containing a slideway and each pro-
vided with a vertical screw-shaft 51, pro-
vided at its upper end with a bevel-gear 52,
adapted to mesh with a similar bevel-gear
53, fixed upon the horizontal cross-shatt 54,

having bearings at opposite ends in said up-

rights. Mounted upon each of the screw-
shafts 51 is a nut 55, in the form of a slide-
block adapted to fit the neighboring slide-
way in the upright 50 and be moved up and
down therein by rotary movements of said
screw-shaft. Theseslide-blocks are provided

an offset 41 the shunt-circuit is completed, | with inwardly - projecting hook - offsets 56,
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adapted as the carriage is moved along the

track to pass beneath the outwardly-project-
fsets or lugs 57 on the respective cath-

odes,

the conductor 6 are so arranged that each
time the movement of the carriage is arrested
in the manner above described by the en-
gagement of sald contact-plate 40 with one
of the offsets 41 these hook-offsets will be in
a position directly beneath the oppositely-

projecting lugs 57 on one of the cathodes in
position to engage said lugs and lift the cath-
ode from the vat as the slide-blocks are foreced
‘upwardlyin their respective slideways by the

rotation of the respective screw-shafts 51.
The cathodes thus lifted from the vat may
be mechanically treated in any known man-
ner to facilitate the operation orimprove the
product of the process.

As a means for rotating the serew-shaft 51
I have shown a three-phase electric motor 58,
connected by belt 59 with a belt-pulley 60 on
the horizontal shaft 54. This motor is sSup-
plied from the conductors 17, through the
contact-iingers 18, the wire 61 extending
trom the post 19 directly to said motor, while
the wires 62 and 63, connecting with said mo-
tor, are adapted to be connected with the
wires 23 and 24 at certain times by the oper-
ation of the switch-bar 29. These wires 62
and 63 connect, respectively, with contact-
posts 64 and 65, supported in position to be
engaged by the upper ends of the posts 27 and

23 when the switch-bar 29 is moved upwardly |

by the upward movement of the armatures
when the electromagnets are energized.
will thus be seen that the two motors 12 and
55 are operated alternately and that the mo-

tor o3 can operate only when the carriage is

at rest.

1Lhe wires 62 and 63 are of opposite polarity

and connect with a pole-changer 66, adapted
to be operated by an angle-lever 67, ful-
crumed at 68 upon one of the uprights 50 and
adapted to be engaged and operated by an

way-bearings 71, mounted upon the upright
00. This slide-rod is provided near its op-
posite ends with offsets 72, adapted to be en-
gaged by a finger 73, fixed upon the slide-
block 55. The parts are so arranged that the
finger 73 will engage the upper offset 72 when
the slide-block 55 reaches the upper portion
of its slideway, such engagement foreing

the slide-rod upwardly in its bearings and
causing the pole-changer to be operated to

reverse the polarity of the wires 62 and 63,

and thereby cause a reverse operation of the

motor o8, cross-shaft 54, and screw-shaft 51

with a resultant descending movement of the

slide-bloek 65, which upon reaching the lower

portion of its slideway causes the polarity
of the wires 62 and 63 to be again reversed by |

a movement of the slide-rod 70, caused by
engagement of the finger 73 with the lower

offset 72. A spring-stop 74 serves to prevent

The contact-plate 40 and offsets 41 on

It -

offset 69, fixed upon the slide-rod 70, capable
of vertical reciprocatory movements in slide-

accldental operation of the pole-changer by
yleldingly supporting the slide-rod in either
a ralsed orlowered position. The slide-block
95 1s provided with a pair of wedge-shaped
offsets 75 and 76, the former being adapted

1o operate the slide-bar 37 in one direction

and the latter to operate and control the
frame 49, forming part of the brake appara-
tus. The slide-bar 37 is provided with a fric-
tion-plate 77, adapted to engage the periphery
of one of the truck-wheels as the carriage is
moved along the track from right to left, as
viewedin Fig.1. Themovementof the truck-
wheel will, by frictional engagement with the
plate 77, force the slide-bar 37 along its slide-
way 73, and maintain the same with the con-
tact-plates 36 and 38 in engagement with each
other, as shown in Fig. 1, in which position
bhe vertically-swinging arm 79, hinged upon
the inner end of said slide-bar, will overlie
thewedge 75 in a position to be engaged there-
by as the slide-block 55 is raised in its slide-
way. ‘This arm 79 is so hinged that it yields
readily to an upward thrust, but tends to re-
sist adownward thrust upon itsswinging end.
T'he carriage having come to a position of rest
with the slide-bar 37 in such a position that
the contact-plates 36 and 38 are in engage-

ment with each other, such engagement will’

be maintained to continuously energize the
electromagnets as the slide-block 55 is moved
upwardly in its slideway, moving the hinged
arm 79 from the dotted position 80 to the
dotted position 81, said arm resuming the
dotted position 80 after the slide-block has
passed upwardly out of engagement there-
with, and such engagement of the contact-

plates 36 and 38 will thereafter continue un-

til the reversal of the motor 58 has caused the
slide-block to again descend until the wedge
7o engages the arm 79, which being not free
to yield in a downward direction canses the
slide-bar 37 to be forced outwardly in its slide-
way to separate the contact-plates 36 and 38
from each other, the friction-plate 77 sliding
upon the periphery of the truck-wheel. The
shunt-cireuit is thus broken by the separa-
tion of the contact-plates 86 and 88, causing
the magnets to be deénergized as the slide-
block 55 is returned to its lowered position.
The other wedge 76 is adapted to engage a
wedge 82 on the frame 49 to maintain the
frame relatively fixed in the position shown in
KFig. 5, so long as the slide-block 55 is in its
lowermost position, and to thus maintain said
frame against the force of the coil-springs 83,
which tend to force said frame inwardly when

| released by the upward movement of the

wedge 706 as the slide-block is raised in its
slideway. The coil-springs 84, connecting the
switch-bar with sleeves 85 on the adjacent
axle 11, tend to hold the switch-bar with its

armature-blocks in engagement with the

frame 49, so that when said frame is raised
by the upward movement of the wedge 76

the armature - blocks which are held in s

raised position Dy the magnets are caused by

S
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the springs 84 to accompany said frame in its
inward movement.

pressed portion of the brake-beam arm 48,

and when the magnets are deénergized said
armatures are forced by gravity into said de-

pressed portion of the brake-beam arm and

between the abutment 86 thereon and the

frame 49. | -

From an inspection of Fig. 5 it will be seen
that as the slide-block 55 descends in itsslide-
way the wedge 75 will operate the slide-bar
37 to cause the shunt-circuit to be broken to
deénergize the magnets and release the ar-
mature-blocks before the wedge 76 engages
the frame 49 and that immediately thereafter
the wedge 76 by engaging the wedge 32 on

the frame 49 will force said frame outwardly

- 20

25

or to the left, and the armatures being at this

time interposed between said frame and the
abutment 86 on the brake-beam arm the
brake-beam will be forced outwardly or to the
left, thereby forcing the brake-shoes out of

contact with the truck-wheels and releasing

the brake. Immediately upon the breaking
of the shunt-circuit of the eleciromagnets,

the downward movement of the armatures

and switch-bar 29 breaks the supply-circuit

" of the motor 58, but the force of gravity and

30

35

40

50

55

'6_0

riage to be again moved along the track.

the inertia of the moving parts will be sufli-

cient to complete the downward movement
The downward move-
ment of the switeh-bar 29, which breaks the
supply-circuit of the motor 58, again connects

of the slide-blocks 55.

the motor 12 with itssupply, causing the car-

slicht movement only of the carriage 1is re-
quired to force the slide-bar 37 to the left to
bring the plates 36 and 38 into contact with

each other, whereupon the several operations -
above described will be automatically and
successively performed upon the engagement .
of the contact-plate 40 with the next offset

41 on the conductor 6. I haveshown the car-
riage provided with a pair of pressure-rollers

83 88, having trunnions 89 rotatively mounted
in bearing-boxes 90, movable toward and from

each other in horizontal slideways 91 in the

truck-frame, the coil-springs 92 tending to

force said bearing-boxes toward each other to

cause the rollers to compress between them
each cathode as the sameis drawn upwardly
between the rollers by the slide-blocks 5o, as
above described, the hook-offsets 56 being lo-
cated midway between the axial lines of said
rollers. In refining various metals by elec-

trolysis it is found that the electrodeposit is

formed upon the cathode inaporousorspongy

form,whichisobjectionable for many reasons.
By thus passing the cathodes between the
pressure-rollers from time to time the electro-

deposit will be compacted upon the cathode

in a comparatively solid form. 'These pres-

sure-rollers are preferably made of glass,
porcelain, or other material which will not
deteriorate upon contact of the electrolyte.

The armatures are thus
brought in their raised position over a de-

A -

ing toward the right.

679,357

material, I preferably provide them at oppo-
site ends with guard-disks 93 of slightly
larger diameter than the respective rollers,
said disks on the respective rollers being
adapted to contact with each other to prevent

with each other. These disks may be made
of metal or other durable material and may
be protected from the action of -the electro-
lyte by placing them upon the trunnions at a
short distance from the ends of the respec-

tive rollers, leaving a clear space between

said disks and rollers, as shown in Fig. 2. As
the cathode passes down between and below

said rollers said diskswill receive the shock of

concussion due to the foreing of the rollers
toward each other by the springs 92, thus re-
lieving the rollers from the force of such con-
cussion. It will thus be seen that it is only

necessary to locate the contact-oftfsets 41 the

proper distance apart, which is the distance

between successive cathodes, and to arrange

said offsets in the proper position upon the
conductor 6 in order to insure the intermit-

tent movement of the carriage from one elec-

trode to another of the series and in the in-

tervals between the successive movements of

the carriage to raise from the vat, pass be-

tween the pressure-rollers, and return to the

vat the respective cathodes, all of which op-

erations are successively and automatically

performed.
I have shown the wires 23 and 24 connect-

ed with a pole-changer 94, adapted to be op-
erated by a lever 95, pivoted at 96 upon the
truck-frame and having its lower end adapt-

ed to engage the respective stops 97 and 93 at

opposite ends of the track to antomatically

cause the operation of said pole-changer and
the reversal of the motor 12 at each end of the
desired path of movement of the carriage.
Thus when the carriage reaches the end of its

desired movement toward the left, as shown

in Fig. 1, the engagement of the lever 95 with

the stop 97 will operate the pole-changer 94,

and by thus reversing the motor 12 will cause
the carriage to return along the track, mov-
When the carriage
moves in this direction—that is, from left to

right—the engagement of the truck-wheel
with the friction-plate 77 forces the slide-bar

70

| the roll-surfaces proper from engagement

75

boJe

Q0

95

100

105
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37 toward the right to separate the contact-

| plates 86 and 38, and the slide-bar will be
maintained in this position so long as the car-

riage continues to move in that direction.
The contact-plates 36 and 38 being thus main-
tained out of engagement with.each other, the
shunt-cireuit will not be formed as the con-
tact-plate 40 engages the respective ofifsets 41
during this return movement of the carriage,
which movement will be continuous until the
lever 95 engages the stop 98 at the opposite
end of the track to again operate the pole-
changer and reverse the motor 12 and induce
a movement of the carriage to the left. As

soon as the carriage again begins to move to-

When the rollers are so made of frangible | ward the left the slide-bar 37 is forced toward

I20

125

130
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‘the left to "brin_g tﬁh.e'plate_s 36 aﬁd 38'11’1130,0011—-
taet with each other, thus permitting the

shunt-circuit to be formed by the contact of
the plate 40 with the offset 41, whereupon the

several mechanisms will be caused tooperate

successively, as above described. The appa-

- ratus 1s thus adapted to continue in opera-

10

i)

tion indefinitely. o
I have shown electric ‘motors for causing
the various movements of the apparatus;

but Tdo not wish to be limited to the same, as |

~any known form of motor may be employed

5

which is eapable of producing the desired re-
sult. ;
For convenience of illustration the several

- conductor - wires are shown or indicated

partly by dotted lines extending more or less

- directly from one point of connection to an-

- other.

20

framework of the carriage and more or less
concealed in practice. |
ment ot the slide-blocks 55 and cathode car-

ried thereby may be gradually arrested by

means of a dash-pot 99, the plunger of which

1is adapted to be engaged by an offset 100 on

~ the slide-block.

What I claim as new, and desire to secure |

L]

by Letters Patent, is— - .
1. In an apparatus for refining metals by
electrolysis; the combination with an electro-

. lytie vat, and electrodes contained therein;

- electrolysis, the combination with an electro-
40

43

55

of a track adjacent to said vat: a carriage

movable along said track; and mechanism

supported by said carriage for mechanically
freating the electrodeposits on the several

electrodes. o
2. In an apparatus for refining metals by

Iytic vat, and electrodes contained therein;
of a track adjacent to said vat; a carriage
movable along said track; and mechanism

supported by said carriage for raising from

the vat, and lowering into the vat, the sev-
eral electrodes and mechanism supported by

sald carriage for mechanically treating the

electrodeposits on the several electrodes.
5. In an apparatus for refining metals by
electrolysis, the combination with an electro-

o lytic vat, and electrodes contained therein:
of a track adjacent to said vat; a carriage

movablealong said track; means forintermit-
tently moving said carriage along said track:
means adapted to operate during the inter-

vals between successive intermittent move- :

ments of the carriage, for mechanically treat-

ing the several electrodes and means for au-

~ tomatically inducing the alternate operation

Bo

of said carriage-moving mechanism, and said
mechanism for mechanically treating the elec-
trodes. |

4. In an apparatus for refining metals by

—electrolysis, the combination with an electro-

Iytic vat and electrodes contained therein:
of a track adjacent to said vat; a carriage
movable along said track; an intermittent

It will be of course understood that-
such wires are preferably extended along the

The downward move-.

carriage intermittent movements along said

track; mechanism for raising from the vat,

mechanically treating, and lowering into the

vat, the several electrodes and means for au-

tomatically inducing alternately intermittent
action of the carriage-operating mechanism,

and electrode raising, lowering and treating

mechanism, =

5. In an apparatus for refining metals by

electrolysis, the combination with an electro-
lytic- vat and electrodes contained therein ;

of a track adjacent to said vat; a carriage

movable along said track; pressure-rollers

mounted upon said carriage; and mechanism
supported by said carriage for raising the

several electrodes from the vat, passing them
between said pressure-rollers, and lowering
them into the vat. |

6. In an apparatus for refining metals by -

electrolysis, the combination with an electro-

Iytic vat, and electrodes contained therein;

of a track adjacent to said vat; a carriage
movable along said track; pressure-rollers

Ingand lowering mechanism on said carriage:

‘a motor for moving said carriage along said

track; and means for operating said elec-
trode raising and lowering mechanism. |

7. In an apparatus for refining metals by
electrolysis, the combination with an eleetro-

lytic vat, and electrodes contained therein:
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‘mounted upon said carriage; electrode rais-
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of a track located adjacent to said vat; a car-

riage adapted to be moved along said track
above said vat: pressure-rollers mounted
upon sald carriage; an intermittent motor
for automatically imparting to said earriage

Iod |

intermittent movements along said track;

and mechanism adapted to operate automat-

ically during the intervals between succes-
sive movements of said carriage for raising
the several electrodes from the vat, passing
them between said rollers, and lowering them
into the vat, substantially as described.

3. 1n an apparatus for refining metals by

electrolysis, the combination with an electro-

lytic vat, and electrodes contained therein:
of a track located adjacent to said vat; a car-
riage adapted to be moved along said track
above sald vat; pressure-rollers mounted
upon sald carriage; mechanism for raising
the several electrodes from the vat, passing
them between said rollers and lowering them
into the vat; and a pair of intermittent mo-

tors, one adapted to intermittently move said

carriage along said track and the other adapt-
ed to operate said electrode raising and lower-
Ing mechanism; and meansfor automatically
inducing said motors to operate alternately.

9. In an apparatus for refining metals by
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electrolysis, the combination with an elec-

trolytic vat, and electrodes contained there-
in; of a track adjacent to said vat: a car-

riage adapted to move back and forth along

sald track; a reversible motor for moving the
carriage; an automatic switch for reversing
sald motor at either end of the path of move-

motor for automatically imparting to said| mentofthe carriage; means forantomatically
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causing said motor to operate intermittently
to move the carriage in one direction; elec-
trode raising and lowering mechanism on said
carriage; means for automatically operating

eaid electrode raising and lowering mechan-

ism duaring the intervals between successive

intermittent movementsof the carriage; and

a pair of pressure-rollers mounted on the car-
riage in the path of the raised and lowered
electrodes.

©10. In an apparatus for refining metals by

~‘eleetrolysis, the combination with an electro-
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lytic vat, and electrodes contained therein;

of a track adjacent to said vat; a carriage |

movable along said track; pressure-rollers
mounted upon said carriage; a frame capable
of vertical, reciproeating movements on said
carriage and adapted to engage, raise and

lower the several electrodes; and means for-

alternately operating said carriage and frame,

substantially as described.
11. In an apparatus for refining metals by

electrolysis, the combination with an electro-

lytie vat, and electrodes contained therein;

of a track adjacent to said vat; a carriage
movable along said track; a pair of pressure-

rollers mounted thereon; a pair of screws
mounted upon said carriage; a frame adapted.

to engage, raise and lower, the several elec-
trodes, and provided with a pair of nuts fit-

ting said screws respectively; means for mov-

35

ing said carriage; and means for rotating said
screws to raise and lower said frame, substan-
tially as described. | |

12. In an apparatus for refining metals by
electrolysis, the combination with a carriage

“1ovable from one to another of a series of
“electrodes; a movable frame adapted to en-
cage, raise and lower the electrodesseverally;
‘and pressure-rollers mounted on the carriage.
in the path of the raised orlowered electrodes;
‘a reversible motor for raising and lowering
said frame; a switch for reversing said mo- |
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tor; andswitch-operating mechanism carried
by said frame. - . | -

-13. In an apparatus for refining metals by
electrolysis, the combination with a carriage
movable along a track from one to another of
a series of electrodes; and a movable brake
for preventing movement of the carriage; of
a movable frame adapted to engage, raise and
lower the several electrodes; means for rais-

ing and lowering said frame; and brake-re-

leasing mechanism actuated by the final de-
scending movement of said frame. o
14. In an apparatus for refining metals by
electrolysis, the combination with an electro-
lytic vat; of a series of electrodes. severally

provided on their upper ends with oppositely-

projectinglugs; and electrode raising and low-
ering frame, having hooks adapted to pass be-
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neath and engage said lugs; means for mov-

ing said frame from one toanother of said elec-

trodes; and means for raising and lowering

said frame. . |

15. In an apparatus for refining metals by
electrolysis, the combination with an electro-
lytic vat; of a series of electrodes containecd
in said vat and severally provided on their
upper ends with oppositely-projecting lugs;
a track adjacent to said vat; acarriage mov-
able along said track; a frame movably sup-

ported on said carriage and movable there-

with from one to another of said electrodes;
projections on said frame adapted to pass be-
neath said lugs on the electrodes; and means
for raising and lowering said frame to cause

described.
In testimony whereof
my hand this 15th day of March, 1901.
ANSON G. BETTS.
Witnesses:
FrANK C. CURTIS,
"E. M. OREILLY.
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said frame projections to engage, raise and
lower the several electrodes, substantially as
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I have hereunto set
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