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It is the object of my invention to provide an 
automatic electroplating machine and a method of operation thereof. 

It is my object to provide for either a continu 
ously operating or intermittently operating ma 
chine in which the movement of the articles is 
both horizontal in a continuous or intermittent 
manner while in the baths; and also has a minor 
vertical movement while in the baths to prevent 
the accumulation of hydrogen bubbles and the 
like upon the articles being plated. 

It is a further object to provide a novel means 
and method of applying cathodic contact by 
locating the Cathode rail within the limits of the 

5 plating and cleaning tanks. 
It is my object to avoid idle movements of the 

lifter mechanism and to provide a lifter mecha 
nism in which there is no idle movement. 

It is my object to provide a method and appara 
) tus by which the articles being plated have the 
compound motion of a bodily horizontal move 
ment and, at the same time, a minor up and 
down movement. 

It is a further object to provide mechanism for 
imparting this minor movement synchronously 
with the lifting and lowering of the articles from 
tank to tank and synchronously with the hori 
zontal movement of the articles. 

It is a further object to provide a common oper 
ating means to move the articles continuously 
horizontally and while in the baths to impart to 
them minor vertical movements. 

It is an object to provide means for moving 
the articles to and from the baths and also move 
then through the baths but to permit them to 
remain at rest in the baths at intervals and, 
while so at rest, so far as the horizontal move 
ment is concerned, to impart to them minor ver 
tical movement to prevent the accumulation of 
hydrogen bubbles on the surface thereof. 

It is a further object to provide a lifter to raise 
an article carrying arm out of one tank and to 
hold the arm out of the tank in the air until it is 
advanced forwardly a sufficient distance to move 
it over the end of the tank and let it down into 
a succeeding tank and to then retract the lifter 
laterally so as to clear the mechanism of the 
arm to permit of an index into registry with the 
incoming mechanism of an incoming arm, to 
repeat the operation. 
With my machine and method, I obtain a quick 

transfer from tank to tank, especially between 
the cleaping and plating operations, to eliminate 
oxidationi because a film of oxide on the surface 

(C. 204-5) 
After having effected the introduction of the 
work into the plating Solution in a clean state, I 
then minimize the formation of hydrogen on the 
surface of the work by causing the raising and 
lowering of the articles to be plated in the solu 
tion to gain a washing action. 
I also move the work horizontally through the 

solution intermittently to accentuate this Washi 
ing action. Heretofore, when the work has been 
conveyed continuously, an air pocket is formed 
behind the portions of the work where gases mull 
tiply and , are not completely washed away. 
By the use of the intermittent operation, the 

forward portion of the work gets the washing 
action when the work stops momentarily, the di 
rection of the solution being in the same direc 
tion as the movement of the work, upon stopping 
the work the inertia in the Solution causes it to 
wash against the rear portion of the work, thereby 
causing a uniform washing action. This is true 
whether the movement of the work is vertical 
or horizontal. In this machine I provide for both 
movements. 
It is my object to provide for both electrical 

and mechanical means for indexing the machine 
to permit of the intermittent carrier arm move 
ment. 

Referring to the drawings; 
Figure 1 is a top plan view of the machine; 
Figure 2 is a section on the line 2-2 of Fig 

ures 3 and 4; 
Figure 3 is a side elevation with the carrier arms 

in section of the operating mechanism showing 
the left hand end of the machine; 

Figure 4 is a similar view showing the right 
hand end of the machine; 

Figure 5 is a section. On the line 5-5 of Fig 
ure 4 looking in the direction of the arrows show 
ing a machine in which there is a main drive for 
the carrier arms to impart intermittent, horizon 
tal, lifting and lowering movement and a supple 
mentary drive for imparting minor vertical move 
ments while the articles are suspended in the 
solution tanks; 

Figure 6 is a similar view showing the articles 
lifted out of the tanks; 

Figure 7 is a diagrammatic view showing an 
article being moved downwardly on a minor move 
ment; 

Figure 8 is a similar view showing an article 
being moved upwardly; 

Figure 9 is a transverse section showing the 
arrangement of the machine with the common 
drive for continuous operation, which also oper 
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2 
being plated during the time the articles are in 
their lowered position in the solution tanks, both 
of the movements being effected from a connon 
Source of power; 

Figure 10 is a side elevation of the actuating 
mechanism of the machine when the arrange 
ment as illustrated in Figure 9 is employed; 

Figure 11 is a diagrammatic view of the elec 
trical and mechanical mechanism for indexing 
the machine for internittent movement. 

Tanc mechanism 

Referring to the drawings in detail, indicates 
the loading and unloading area, the loading tak 
ing place on the left hand and the unloading on 
the right hand as the carrier arms move in the 
direction of the arrow. Upon being loaded, the 
articles are lifted and then lowered to be in 
serted within the electrolytic cleaning fluid in 
tank 2, Such fluid being an alkali. The articles 
are then moved into a cold Water tank 3, then 
the acid tank 4, cold water tank 5, cold water 
tank 6, copper plating tank, cold water tank 8, 
cold water tank 9 and nickel tank O and finally 
through the cold water tank and then into the 
hot water tank 2, and then to the unloading 
station. 

It will be noted that in the arrangement of 
these tanks, I provide an anode contact at 3 and 
a Cathodic contact consisting of a sliding support 
ing plate 4 resting upon an insulation bar 5 
which, in turn, rests upon a plate 6 over the 
middle of the tank. 

Carrier arm driving mechanism 
It is a driving motor driving through the belts 

8 to operate a speed reducing unit f9 which, in 
turn, operates the pinion 20, the gear 2, shaft 
22, pinion 23, gear 24, pinion 25 and gear 26 
mounted on the main operating shaft 27. This 
shaft is carried in bearings 28 at intervals by up 
right columns 29 in frame members 30. These 
columns 29 are arranged in spaced pairs and are 
connected by transverse foot pieces 3 f and cap 
members 32 forming the base of the frame mem- . 
bers 30. The shaft 27 carries a beveled pinion 33 
which meshes with a beveled pinion 34 on a ver 
tical jack shaft 35, which terminates in the pin 
ion 36 that drives the gear 3 carried on the shaft 
38 journaled in the frame 39. This shaft carries 
the sprocket 40 that drives the chain 4. This 
chain is guided in an inverted U-shaped track 42. 
Depending from the chain and extending lateral 
ly thereof is a bracket arm 43 which carries on a 
transverse pivot 44 the bifurcated carrier arm 
comprising the carrier arm 45 and the guide arm 
46. The carrier arm 45 is pivoted at T to the 
laterally extending yoke 48 which carries the 
work pieces 49 on loops or hooks 50... This yoke 
is pivotally connected at 5 to the outer or lower 
end of the guide arm 46 whose inner end is pivoted 
at 52 to the arm 53 on the bracket 3. The inner 
end of the bracket 43 has a roller 54 traveling in 
a U-shaped track 55. The carrier arm 5 is con 
nected to the bell crank arm 56 carrying the roller 
57 that engages with the successive lifter plates 
58. 

Lifter mechanism - 
In order to lift the arms 45 and 46 to move 

the work pieces 49 quickly from one tank to the 
other, I provide the lifter plates 58 on the lifter 
arms 59 which are pivotally mounted. On the 
tes 60 carried in the frame members. These 
lifter arms 59 are provided with bell crayuk aras 
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6 li terminating in cam rollers 62 which ride 
upon the can surface 63 of the can 64 that are 
driven by the camshaft 65. Each of these cams 
is provided with a cut away dwell portion having 
sloping vals 66 and 67 and a bottom divel por 
tion 68. The juncture of the arms 59 and 6 
has a sleeve 6a carrying a can pin 69 operat 
ing in the cam groove 70 in the cam 64. This 
cam groove has a sharp lateral bend as at if in 
order to have a prompt shifting of the lifter 
plate 58 after it has accomplished the lifting and 
lowering of one roller 57 and its associated 
mechanism, and must be moved back into posi 
tion to receive the next succeeding roller which 
is being presented by the chain. 
In operation, when the carrier arms have been 

moved opposite one of the lifter plates 58 adja 
cent the end of one tank and the entry to an 
other tank, the lifter cam 64 engages the roller 
62 lifting the arms and their work pieces 49 
which are then conveyed rapidly by the chain 
into the next succeeding tank position and low 

C 

ered by the movement of the roller 62 down the . 
incline 66. After this has been performed, the 
can grooves O and engaging the pin 69 shifts 
the lifter plate 58 back to its initial position as 
it is no longer carrying the load of the roller. 
57 and associated mechanism. During the in 
terval of rest as the chain is brought to rest by 
reason of the intermittent moving mechanism 
hereinafter explained, the arms are given minor 
movements up and down to keep the accumula 
tion of hydrogen from the work pieces, as indi 
cated in Figures 7 and 8. For this purpose, the 
motor 72 operating a sprocket T3 and chain T4 
drives a sprocket 75 on the shaft 76 carrying the 
Oscillating cams T. These cams engage the - 
inner cam faces 78 of the lifter arms 59. As 
these arms are in engagement with the rollers 
57, the whole carrier arm structure is oscillated 
with the Work pieces 49 moving then upwardly 
and downwardly in a minor movement. The 
cans are so timed to perform this movement 
When there is no horizontal movement taking 
place in the carrier arms and their Work pieces. 
As will be seen in Figures 7 and 8, the down 

ward movement of the work piece causes the 
current of the solution 79 to clean off the lower 
end and sides of the work piece from any accum 
ulation of hydrogen, and the reverse movement 
performs the same function. The inertia of the 
moving liquid will Sweep over the Work piece 
after the work piece comes to rest and thor 
oughly clean it eliminating the accumulation of 
hydrogen due to a pocket of air being formed 
behind the moving work piece as at 80. 

Chain adjusting mechanism 
The chain 41 is maintained in a taut condi 

tion by the adjusting screw 8 operating on the 
block 82 carrying the shaft. 83 which, in iurn, 
carries the end sprocket 84 supporting the chain 
4f : 

Intermittent movement control 

Referring to Figure 11, there will be seen a 
typical form of intermittent control So that the 
chain Will be at rest When the articles are Sub 
merged in the tanks and will be moved when the 
articles are lifted and moved from one tank to 
the other. This form of mechanism is employed 
when the intermittent movement of the chain is 
desired and When the mechanism is Such as that 
shown in Figures 1, 2, 3, 4, 5, and 6. 
In order to obtain this intermittent movement 
have elected to use an electrical time relay. 
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However, the same effect can be obtained by . 
mechanical indexing mechanisn. By referreing 
to Figure 11, it will be seen that the power lines 
L., IL2, and L3 are connected through cutout 
switches 48a and the automatic switches 49a, to 
the respective motor terminals T, T2, and T3. 
The switches 49a, are normally open by the ac 
tion of the spring 50a upon the connecting mem 
ber 5 a which is connected to each of the switch 
arms. The member 5 la includes a solenoid plung 
er 52a which is attracted by a magnet 53a for 
closing the switches against the action of the 
Spring 50a when the magnet is energized. One 
terminal of the magnet 53a is connected by the 
wire 54a, with Lif, the opposite terminal by wire 
55a to contact 56a. This coil 53a is also con 
nected by the wire 57a with the start switch con 
tact 58a and by the wire 59a, with L2. The start 
switch contact 60a is connected by the wire 6 a. 
to the hand Switch contact 62a and the band 
Switch contact is also connected by the wire 63a. 
to the automatic switch contact 64a. The stop 
switch contact 65a is connected by the wire 66a 
to the automatic switch contact 67a. The stop 
switch contact 68a is connected with the auto 
matic switch contact 69a and 7 Oa by the wire 
Ta. The hand switch contact 72a is connected 
through the wire 73a with the timing switch 
contact 4a. The automatic switch contact 75a. 
is connected by the wire T6a with the timing 
switch contact TTa. The time switch contact 
4a is also connected with coils 78a and T9a 

through the Wire 80a. The coils T8a and 9a 
are connected with the limit switch contact 8 a. 
through the wire 82a. The limit switch contact 
83a is connected through the wire 84a to L. f. 
The time switch contact 85a is connected 
through the wire 86a to the time switch motor 
8a. This motor is, of course, a synchronous 
motor. The time Switch motor 87 a is also con 
nected through the wire 88a, to the coils 9d. 
The time coils are also connected to the pilot 
light 89a through the wire 90a. The pilot light 
89a is also connected through the wire 9a to 
the coils 78a. The switch 92a is connected with 
the coil 5.3a by the wire 93a. 
Hand operation of the machine for the purpose 

of Setting up and for running the machine con 
tinuously, if desired, is obtained by depressing the 
switch marked "Hand' which opens the contacts 
62a, 2a, Toa, 75a and closes the contacts 64a and 
69a. This operation disconnects the automatic 
timing switch from the circuit and the machine 
can then be started by pressing the start switch 
6a, closing the contacts 58a and 60a. The cir 

cuit then is completed as follows: L by the wire 
54a through the solenoid 53a, wire 57a, start 
Switch contacts 58a and 60a, wire 6a, hand switch 
contact 62a, wire 59a to L2, thereby energizing the 
coil 53a, closing switch 49a and thereby con 
necting L, IL2, and L3 with the motor terminals 
T, T2, and T3 and also closing the switch 92a 
which locks up the coil 53a when starting button 
is released through the circuit Li, wire 54a, coil 
53a, wire 93a, switch 92a, wire 66a, stop switch 
contacts 65a and 68a, wire fa, automatic switches 
69a and 64a, wire 63a, contact 62a and wire 59a 
to L2. 
The motor is stopped by pressing the stop 

switch, thereby opening the contacts 65a and 68a, 
deenergizing the coil - 53a and permitting the 
spring 50a to open the switches 49a and 92a. 
Automatic operation is obtained by pressing 

the automatic side of the Switch a which locks 
in either position and then starting the machine 

3 
by pressing the start switch 46a. The circuit is 
then completed as follows: Li, by wire 54a. 
through solenoid coil 53a, through wire 57a, start 
switch contacts 58a and 60a, wire 6a, contact 
62a, wire 59a to L2, energizing the coil 53a and 
closing the Switches 49a and 92a which connects 
L?, L2 and L3 through to the motor T, T2, and 
T3. This circuit is locked up when the switch 
92a is closed through the following circuit. L, 
wire 54a, coil 53a, wire 93a, switch 92a, wire 66a, 
contacts 65a and 68a, wire a, contacts 70a and 
75a, wire T6a, contact Ta, contact spring 98a, 
wire 73a, contacts 72a and 62a, wire 59a to L2. 
After a predetermined travel of the conveyor 

chain 4 f, the limit switch. 94a is mechanically en 
gaged by a roller of the chain 36 setting down 
On the lever of the limit Switch located at one point 
of the machine, closing the contacts 8a and 83a. 
The following circuit is then completed. Li, 
through wire 84a, contacts 83a and 8a, wire 82a, 
coils 79a and 7.8a, wire 80a to contact spring 74a, 
wire T3a, contacts 72a and 62a, wire 59a to L2, 
which energizes the coils 8a and T9a closing the 
arnature 95a. The closing of this armature 
opens the contact a which interrupts the cir 
cuit described above and the deenergizing coil 53a, 
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permitting the switches 49a, and 92a to open 
thereby stopping the machine. 
When the coils 8a, and T9a are energized ac 

tuating the armature 95a while the contact 7 a. 
is open, the pawl 96a prevents the contact spring 
9T a from closing the contact 560, although tension 
is applied to the spring 97a. The timing motor, 
being shunted around the coils 7 8a, , and 79a is 
also started by the closing of the limit switch con 
tacts 8 a. and 83a. After a predetermined time 
the pawl 96d. is operated by this timing motor and 
permits the flexed spring 97 a to close the contact 
560, which again energizes the coil 53d and starts 
the motor through the following circuit: Ll, 
through wire 54a, coil 53a, wire 55a, contact 56a, 
contact spring 97a, wire 73a, contacts 72a and 62a, 
wire 59a to L2. When the pawl 96a releases the 
spring 97 a this spring also operates the spring 
74a, opening the contact 85a and thereby stopping 
the timing motor 8a, circuit of which is previ 
ously described. When the machine starts, the 
limit switch. 94a is mechanically actuated to open 
the contacts 8a, and 83d by the roller 36a, being 
lifted off of the lever on the limit switch. This 
opens the circuit through the coils 78a and 79a, 
permitting the armature 95a to fall back, con 
tacts 85a and TTa to close and contact to open. 
It is to be noted, however, that the contact TTa is 
permitted to close before the contact 56a opens 5 
as otherwise the holding circuit through the coil 
53d would be momentarily interrupted and the 
switch 92a allowed to open before the contact a 
was again closed. 

Continuous operation machine 
Referring to Figure 9, it will be noted that the 

machine is similar to the machine heretofore de 
scribed except being a continuous Operation ma 
chine, the minor vertical movements for minor 
oscillation are carried out while the work pieces 
are being moved horizontally through the liquid 
in the tanks. For this purpose a cam 85 is pro 
vided on the shaft 65, the high points of the cam 
86 being so arranged as to engage with the roller 
head 62 of the arms 6 to oscillate them while they 
are in the dwell between the Walls 66 and 6 of 
the can, 64. 
My machine is capable of continuous movement 

through the solutions in the tanks with coordi 
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nated minor vertical movements of the articles 
being plated during the major horizontal con 
tinuous movement. 
- It is also capable of intermittent movement by 
which the articles being plated are brought to 
rest in the solution and, while at rest, have verti 
cal minor movements to keep them from accumu 
lating hydrogen bubbles. 
My machine has the further advantage of hav 

ing all the electrical apparatus which make the 
circuit Contacts within the margins of the tank. 
The cathode rail is located over and between the 
side walls of the tank so that it is entirely re 
moved from the operating mechanism carrying 
the carrier arms. This provides a reduction in 
not only the expense of installation but a marked 
reduction in the expense of operation. 

It is a further, object of my invention to pro 
vide for removal of hydrogen from all sides of the 
object by both vertical and horizontal move 
ments, which are intermittently applied to the 
object. This insures equal plating on all sides of 
the object and produces an article of a quality 
not heretofore possible in the art. 
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Lubrication 

It will be noted that the members 60 are tubu 
lar. By making them hollow, I am enabled to 
force lubricating grease in these tubes at one end 
and permit the grease to escape through ports 
where the bell crank lifter arms are located so as 
to lubricate all of these arms by a single act of 
lubrication. This confines the lubricant to the 
Surfaces without the possibility of the lubricant 
getting into the contents of the tanks to con 
taminate the contents. 

It will be understood that I desire to compre 
hend within my invention such modifications as 
may be necessary to adapt it to varying conditions 
and uses. 

Having thus fully described my invention, what 
I claim as new and desire to secure by Letters 
Patent, is: ?8 

1. In combination, a tank, means for moving a 
plurality of suspended articles to and from the 
tank, means for quickly lowering and raising said 
articles with respect to said tank, and means act 
ing on the lowering and raising means for inter 
mittently moving said articles vertically while in 
the tank. . 

2. In combination, a tank, means for moving a 
plurality of suspended articles to and from the 
tank, means for quickly lowering and raising 
Said articles with respect to said tank, means for 
intermittently moving said articles forward while 
in the tank, and means acting on the lowering 
and raising means for vertically moving said 
articles while in the tank. 

3. In combination, a tank, means for continu 
Ously moving a plurality of articles with respect 
to said tank and simultaneously at intervals 
quickly raising and lowering said articles with 
respect to Said tank, and means operating the 
first-named means during the continuous move 
ment of the articles in the tank for moving them 
up and down. Without stopping their continuous 
horizontal movement through the tank. 

4. In combination, a tank, carrier means to 
Suspend, elevate, lower and transport horizontally 
articles to be immersed in the tank, elevating 
rotating cams, and elevating arms engaging said 
carrier means and Operated by Said cans, said 
wcams having means to shift the elevating arms 
laterally. 

5. In combination, a tank, carrier means to 
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suspend, elevate, lower and transport horizontally 
articles to be immersed in the tank, an elevation 
can, elevating arms engaging said carrier means 
on said can, and means for vibrating said arms, 
carrier means and articles carried to vibrate the 
articles in a vertical plane while immersed: 

6. In combination, a tank, carrier means for 
conveying articles to be immersed in the tank, 
supporting arms on said carrier means, bell 
crank lifting arms for said supporting arms, 
master rotating cams for actuating said lifting 
arms and shifting then laterally, and a common 
driving means for actuating said lifting cams to 
Control the raising and lowering of the articles 
and for driving the carrier means to control the 
horizontal movement of the articles. 

7. In combination, a tank, carrier means for 
conveying articles to be immersed in the tank, 
Supporting arms. On said carrier means, lifting 
arms for said supporting arms, master cans for 
actuating said lifting arms and shifting them lat 
erally, a common driving means for actuating 
Said lifting cams to control the raising and low 
ering of the articles and for driving the carrier 
means to control the horizontal movement of the 
articles, and, means to intermittently move said 
Carrier means. 

8. In combination, a tank, carrier means for 
conveying articles to be immersed in the tank, . 
Supporting arms on said carrier means, lifting 
arms for said Supporting arms, a master cam for 
actuating said lifting arms, a common driving 
means for actuating said lifting can to control 
the raising and lowering of the articles and for 
driving the carrier means to control the horizon 
tal movement of the articles, means to intermit 
tently move Said carrier means, and means while 
the carrier means is at rest for Vibrating said 
arms and the articles carried thereby. 

9. In combination, a tank, carrier means for 
conveying articles to be innersed in the tank, 
Supporting arms on said carrier means, lifting 
arms for said supporting arms, a master cam for 
actuating said lifting arms, a common driving 
means for actuating said lifting can to control 
the raising and lowering of the articles and for 
driving the carrier means to control the horizon 
tal movement of the articles, means to intermit 
tently move said carrier means, and means of 
shifting said elevating arms in synchronism with 
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said cam whereby, as the arms are successively 
presented by the carrier, the lifter arms will be 
in position to engage with the carrier arms, travel 
with them a predetermined distance and return 
after having performed the lifting and lowering 
operation on the arms. ,? 

10. In combination, a tank, a carrier, arms piv 
oted on the carrier, articles suspended from the 
end of the arms, lifter arms for said carrier arms, 
a cam, means for actuating said lifter arms at 
intervals, and means for laterally shifting Said 
lifter arms so that they will travel with the lifter 
arms during the lifting and lowering Operations 
and then be returned to their initial positions for 
reengagement with a new arm. 

, 11. In combination, a tank, a carrier, arms 
pivoted on the carrier, articles suspended from 
the end of the arms, lifter arms for said carrier 
arms, a cam, means for actuating said lifter arms 
at intervals, and means for laterally shifting said 
lifter arms so that they will travel with the lifter 
arms during the lifting and lowering operations 
and then be returned to their initial positions 
for reengagement with a new arm, and means for 
imparting minor vertical movements to the car 
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rier arms and the articles carried while the lifter 
arms are inoperative. 

12. In combination, a tank, a carrier, arms 
pivoted on the carrier, articles suspended from 
the end of the arms, lifter arms for Said carrier 
arms, a cam, means for actuating Said lifter arms 
at intervals, means for laterally shifting said lifter 
arms so that they will travel with the lifter arms 
during the lifting and lowering operations and 
then be returned to their initial positions for 
reengagement with a new arm, and means for in 
parting minor vertical movements to the carrier 
arms and the articles carried while the lifter arms 
are inoperative, said means being independently 
operated with respect to the operation of said 
lifting can means. 

13. In combination, a tank, a carrier, arms 
pivoted on the carrier, articles suspended from 
the end of the arms, lifter arms for said carrier 
arms, a cam, meaths on the cam for actuating 
said lifter arms at intervals, means for laterally 
shifting said lifter arms so that they will travel 
with the carrier arms during the lifting and low 
ering operations and then be returned to their 
initial positions for reengagement with a new arm, 
and means for imparting minor vertical move 
ments to the carrier arms and the articles carried 
while the lifter arms are inoperative, said means 
being independently operated with respect to the 
operation of said lifting cam means, and means 
for bringing said lifting can means and carrier 
means to rest while the carrier arms and articles 
carried thereby have minor movements vertically 
imparted to them. 

14. In combination, a tank, continuously driv 
ing means, cam means driven thereby, lifter arms 
rocked by said cam means and shifted laterally 
thereby to travel with carrier arms, a carrier 
chain, carrier arms pivoted thereon engageable 
by said lifter arms and independently driven 
means for imparting minor vibratory movements 
to said lifter arms to vibrate the carrier arms 
and the articles carried thereby while immersed 
in a solution carried by the tank. - 

15. In combination, an intermittently operat 
ing driving means, cam means Operated thereby, 
carrier lifter arms oscillated by said cam means 
and laterally shifted thereby, carrier arms, a car 
rier chain pivotally supporting said arms, and 
means for vibrating said lifter arms, carrier arms 
and articles carried thereby while the parts are at 
rest. 

16. In combination, a continuously operating 
driving means, can elevating means, can lifter 
arms operated thereby for oscillation and lateral 
shifting, a carrier, carrier arms pivoted thereto 
engageable by said lifter arms, and means driven 
by said continuously driven operated means timed 
to vibrate said lifter arms, carrier arms and ar 
ticles carried thereby while the articles are im 
mersed in tine tank. 

17. In combination, a central frame having a 
Jongitudinally disposed main driving shaft, a 
chan on said frame driven thereby, an annular 
guide track on said frame adapted to guide said 
chain, carrier arms suspended from said chain, 
an annular guide track for said arms so suspended 
adapted to maintain said chain in its track, and 
means on the shaft for intermittently raising, 
lowering and shifting said arms laterally. 

18. In cornbination, a central frame having a 
longitudinally disposed main driving shaft 
chain. On Said frame driven thereby, an annular 
guide track on said frame adapted to guide said 
chain, carrier arms suspended from said chain, 
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an annular guide track for said arms so suspended 
adapted to maintain said chain in its track, means 
operated by said chain, driving means for inter 
mittently raising and lowering said arms, and 
means associated with said frame for vibrating 5 
Said arms while in their lowered position. 

19. In combination, a frame, tanks associated 
with the side of said frame, a longitudinally dis 
posed driving means in said frame, a chain over 
said driving means mounted on the frame in a 
track and driven by said driving means, arms 
pivoted on said chain, a corresponding track for 
Supporting said arms and Supporting the chain 
in its track, a plurality of lifter plates pivotally 
mounted on said frame adapted to successively 
engage said carrier arms and to travel with them 
while lifted a predetermined distance, and means 
on said driving means for actuating said lifter 
arms at intervals and shifting them laterally. 

20. In combination, a frame, tanks associated 
with the side of said frame, a longitudinally dis 
posed driving means in said frame, a chain. Over 
said driving means mounted on the frame in a 
track and driven by said driving means, arms 
pivoted on said chain, a corresponding track for 
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Supporting said arms and supporting the chain 
in its track, a plurality of lifter plates pivotally 
mounted. On Said frame adapted to Successively 

... engage said carrier arms and to travel with them 
while lifted a predetermined distance, means on 30 
said driving means for actuating said lifter arms 
at intervals and shifting them laterally, and 
means on said carrier arms comprising an arm 
and a roller adapted to engage with the face of 
said lifter plates. 

21. In combination, a central frame, an an 
nular series of tanks surrounding said frame, an 
annular chain traveling in a track on the top 
of said frame, a plurality of carrier arms mount 
ed thereon having rollers, a second track for 
supporting said rollers and supporting the chain 
in its track, roller arms connected to said car 
rier arms, a plurality of Spaced lifter plates and 
bell cranks supporting the plates adapted to en 
gage with said rollers in succession, a driving 
shaft in said frame, cams in said driving shaft 
engageable with said bell cranks for Oscillation 
and lateral shifting, and means for driving said 
driving means driving the cams and for syn 
chronously driving the chain. 

22. In combination, a central frame, an an 
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nular series of tanks surrounding said frame, an 
annular chain traveling in a track on the top 
of said frame, a plurality of carrier arms mount 
ed thereon having rollers, a second track for 65 
supporting said rollers and supporting the chain 
in its track, roller arms connected to said carrier 
arms, a plurality of spaced lifter plates and bell 
Cranks supporting the plates adapted to engage 
With said rollers in succession, a driving shaft in 
said frame, cams in said driving shaft engage 
able with said bell cranks for Oscillation and 
lateral shifting, means for driving said driving 
means driving the cams and for synchronously 6 
driving the chain intermittently, and means dur 
ing the intermittent rest periods while the driv 
ing means is at rest for vibrating the bell cranks, 
carrier arms and articles carried thereby when 
immersed in the tanks. 

23. In combination, a frame, a driving means, 
a longitudinally disposed driven shaft, a plu 
rality of Spaced cams thereon, spaced supports 
adjacent said cams, bell crank lifter arms slid 
ably and rotatably mounted on said supports and 7s 
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engageable by said cams for oscillation and lat 
- eral shifting, a chain mounted on the top of said 
frame, carrier arms mounted on said chain, track 
means for supporting said chain and arms, means 
On Said arms for engaging said bell crank lifter 
arms in succession, a motor mounted on top of 
said frame, a vibrating cam driven thereby lo 
cated between pairs of said lifter arms and 
adapted to engage said lifter arms while they 
are engaged by the carrier arms and the carrier 
arms are in their lowered position with the ar 
ticles supported thereby in the tank, 

24. In combination, a frame, a driving means, 
a longitudinally disposed driven shaft, a plurality 
of spaced cans thereon, spaced supports adjacent 
said cams, bell crank lifter arms slidably and 
rotatably mounted on said supports and engage 
able by said cams for Oscillation and lateral shift 
ing, a chain mounted on the top of said frame, 
carrier arms mounted on said chain, track means 
for supporting said chain and arms, means on 
said arms for engaging said bell cranklifter arms 
in succession, a motor mounted on top of said 
frame, a vibrating cam driven thereby, located 
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between pairs of said lifter arms and adapted 
to engage said lifter arms while they are en 
gaged by the carrier arms and the carrier arms 
are in their lowered position with the articles 
supported thereby in the tank, and means for 
bringing to rest said chain and carrier arms 
while they are being so vibrated. 

25. In combination, a tank, means for moving 
a plurality of suspended articles to and from 
the tank, means for lowering and raising said 
articles with respect to said tank, and means 
acting on the lowering and raising means for 
intermittently moving said articles vertically 
while in the tank. 
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26. In combination, a tank, means for moving 5 
a plurality of suspended articles to and from 
the tank, means for lowering and raising said 
articles with respect to said tank, means for 
intermittently moving said articles forward while 
in the tank, and means acting on the lowering 20 
and raising means for vertically moving said 
articles while in the tanks. 

ABR B. BANNON. 


