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2,738,888 
PROCESSING MACHINERY FOR ELECTRO 

PLATING AND THE LIKE 

Guerin Todd, Shrewsbury, and Paul A. Hauck, Union, 
N. J., assignors to Hanson-Van Winkle-Munning Com 
pany, Matawan, N.J., a corporation of New Jersey 
Application September 20, 1954, Serial No. 457,255 

8 Claims. (Cl. 214-89) 

This invention relates to processing machinery, in which 
Workpieces are automatically transported to successive 
work stations to undergo different processing treatments in 
a sequence. More particularly, the invention is concerned 
with a novel processing machine of the type referred to, 
in which the workpiece carriers remain at rest at some 
stations longer than at others and means are provided for 
moving the carriers in pairs to and from such stations, 
while the carriers enter and leave the other stations, one 
at a time. The processing machine of the invention may 
be used for various purposes, but, since all of the advan 
tages of the invention are realized in its application to 
electroplating, a form of the new machine for such use 
will be illustrated and described in detail for purposes of explanation. 
Automatic electroplating machines commonly have a 

plurality of preparation tanks containing solutions, in 
which the workpieces are immersed for cleaning, rinsing, 
etching, and like treatments, one or more plating tanks, 
and a plurality of finishing tanks for re-claim, hot, and 
cold rinsing, etc. In such machines as usually: con 
structed, the workpiece carriers are advanced along the 
machine step by step by a conveyer, and an elevator oper 
ating in timed relation with the conveyer raises and lowers 
the carriers, so that they may be moved in raised position 
over the end of each tank and then lowered to immerse 
their workpieces in the following tank. Most of the 
preparation and finishing tanks are of unit size, so that 
a carrier is advanced from one tank to the next on each 
step of the conveyer, but a few of the tanks may be of 
more than unit length, so that the workpieces are im 
mersed in the same tank on successive steps in the con 
veyer movement and the tank thus provides a number of 
work stations. The plating operation requires a long time 
compared to any of the preparation or finishing treat 
ments and, accordingly, in some machines, the plating is 
carried on in tanks of multiple unit size at a station having 
a plurality of plating positions. When a carrier is lowered 
to immerse its workpieces in one of the plating tanks, it 
is advanced in the down position along the tank for a 
number of conveyer steps before being raised from the 
tank and lowered into the next one. 
The movement of the workpieces through a plating 

tank without being raised between successive steps of the 
conveyer movement is satisfactory for the plating of many 
objects, but some articles have such shapes that they can 
not be plated properly, if they are moved through the tank 
during plating. The reason is that, if the anodes are 
placed to permit movement of the articles between them 
through the tank, all parts of the articles, because of their 
shape, will not lie at the same spacing from the anodes 
and the variation in spacing will be sufficient to produce a 
plating varying in thickness. Automobile bumper bars 
are typical of articles which cannot be satisfactorily plated 
while being moved through a plating bath and such articles 
may best be plated in a machine functioning in a skip-stop 
cycle. - 
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In a skip-stop machine, the plating is carried on at a 

number of treatment positions in one or more tanks and, 
at each position, there is a group of anodes so placed 
that a carrier may be lowered to immerse its workpieces 
in the solution in such relation to the anodes that all parts 
of the workpieces receive an equal plating. The work 
piece carriers are delivered to and removed from the treat 
ment positions by a conveyer and an elevator and, in the 
operation of the machine, the carriers are advanced in 
groups in the usual way along the preparation tanks and 
are then delivered singly to successive working positions 
at the plating station, until all the latter are filled. There 
after, the carrier in the first working position is removed 
and delivered to the first finishing tank and a carrier from 
the last preparation tank is placed in the first working 

The carrier in the second working position is 
next removed, delivered to the first finishing tank, and 
replaced by a carrier from the last preparation tank, and 
this sequence of operations is continued until the carriers 
in all the working positions have been removed and re 
placed, whereupon the cycle is repeated. The carriers 
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delivered to the first of the finishing tanks are moved 
successively along the tanks of that group and finally reach 
an unloading station. 

In such a skip-stop machine, the overall length of the 
plating tanks may be so great that, unless the conveyer 
is run at high speed, time will not be available to vacate 
a working position by transferring the carrier therein to 
the first finishing tank and filling the vacated position by 
a carrier from the last preparation tank. Such high Speed 
conveyer movement is objectionable, since a carrier being 
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transported at too high a speed may swing, so that the 
workpieces are liable to be dropped or injured by con 
tact with parts of the machine. 
The present invention is directed to a novel automatic 

processing machine of the skip-stop type, in which the 
difficulties arising from high speed movement of the work 
piece carriers along the plating tanks are avoided. In 
the new machine, the carriers are moved successively to 
preparation stations and are then combined into pairs, 
which are delivered to and removed from the positions 
in the plating tanks in accordance with a skip-stop cycle. 
The carriers of the pairs discharged from the plating tanks 
are then moved successively to finishing tanks, which the 
carriers enter and leave singly. In the machine, the 
handling of the carriers in pairs during the plating oper 
ation makes it possible to run the conveyer, which delivers 
the carriers to and removes them from the plating posi 
tions, at such a low speed that there is no liability of the 
carriers swinging and the workpieces thereon being dam 
aged. 

For a better understanding of the invention, reference 
may be made to the accompanying drawings, in which 

Fig. 1 is a diagrammatic plan view of a machine, which 
embodies the invention; 

Fig. 2 is a diagrammatic elevational view of a portion 
of the machine including the combining station; 

Fig. 3 is a fragmentary plan view of the combining sta 
tion; 

Fig. 4 is an elevational view, with parts broken away, 
of the combining station; 

Fig. 5 is a sectional view on line 5-5 of Fig. 3; 
Fg. 6 is a diagrammatic elevational view of a portion 

of the machine including the separating station; 
Fig. 7 is a fragmentary pian view of the separating sta 

tion; 
Fig. 8 is an elevational view, with parts broken away, 

of the separating station; 
Fig. 9 is a sectional view on the line 9-9 of Fig. 3; 

and 
Fig. 10 is a sectional view on the line 10-10 of Fig. 7. 
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The machine illustrated comprises a plurality of prepa 
ration tanks 20 spaced apart to afford access between 
their adjacent ends and containing solutions for prelimi 
nary treatment of the workpieces, as, for example, cath 
odic cleansing, rinsing, etching, etc. Most of the tanks 
are of unit size and have a uniform spacing a (Fig. 1) 
between their centers, while others, such as tank 21, may 
be of double size, so as to provide two working positions, 
indicated at 21a and separated by the spacing a. Beyond 
the tank 21, the workpiece carriers are delivered to a 
combining tank 22, which is a preparation tank somewhat 
longer than twice the length of a single tank 20. Tank 
22 is provided with means, by which a pair of workpiece 
carriers successively delivered to the tank, are moved 
toward each other to a spacing b, which is less than the 
spacing a. The pairs of carriers are then raised from 
tank 22 and delivered to working positions in the plating 
tanks 23. 

Each plating tank 23 has an even number of working 
positions and can be substantially shorter than the over 
all length of a group of unit tanks providing the same 
number of positions. Accordingly, by spacing the posi 
tions by the distance b, the total length of the plating tanks 
can be reduced and the time required to convey the car 
riers to and from the positions can be correspondingly 
shortened. The spacing between end positions in adja 
cent tanks 23 is a distance c, which is greater than dis 
tance b to afford passage between the tanks. The dis 
tances band c have a factor in common. 

Beyond the last plating tank, there is a separating tank 
24, which receives pairs of the workpiece carriers with a 
Spacing b and is provided with means for delivering the 
carriers to a conveyer, by which they are advanced at their 
original spacing a to a succession of unit finishing tanks 25. 
After leaving the last finishing tank, the carriers may be 
delivered to an unloading station or transferred to a plant 
conveyer for delivery to any desired destination. In some 
machines, the tanks are arranged to form a closed series 
with the loading and unloading stations close together. 

In the machine illustrated, the workpieces W are auto 
mobile bumper bars and the workpiece carriers have the 
form of a rack made up of a top bar 26 and depending 
arms 27 with Supports for two vertical rows of the work 
pieces. The carriers are transported through the machine 
on carriages 28 having an axle 29, which has wheels 30 
at its opposite ends and is enclosed within a sleeve 31 
having a pair of depending hooks 32 for receiving the ends 
of the top bar of a carrier. The carriers are loaded at a 
Station in front of the series of preparation tanks and the 
carriages are advanced along the tanks by a conveyor 33 
with the wheels of the carriages rolling on the tracks of an 
elevator 34, which is of conventional construction and may 
be of the type shown in Curtis Patent 2,626,621. The 
conveyer comprises pairs of chains having spaced yokes 35 
and the yokes in the lower horizontal stretches of the 
chains engage the axles 29 of the carriages and advance 
them along the elevator tracks with a step by step move 
ment, each step of which has a length a. At each period 
of rest in the conveyor movement, the yokes stop the car 
riages above the centers of single tanks, such as tanks 20, 
or above treatment positions 21a in the multiple unit tanks. 
The elevator is timed to operate in the periods of rest of 
the conveyor and, when the conveyor stops, the clevator 
moves down with the carriages thereon, so that the work 
pieces on the carriers depending from the carriages are 
innersed in the solutions in the tanks. The elevator then 
Iises and the conveyor advances a step. 
The conveyer 33 and the elevator 34 extend over a 

part of the tank 22, which contains a preparation solu 
tion, such as a rinse. On opposite sides of the tank 22, 
the machine frame 36 is provided with longitudinal beams 
37, on top of which are mounted a plurality of standards 
38 carrying rollers 39. A rail 40 is mounted for move 
ment lengthwise of each beam 37 on the group of rollers 
of the standards on the beam, and the two rails are con 
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4 
nected for longitudinal movement in unison. For this 
purpose, each rail is formed with a rack 4 on its under 
side at one end, and the racks are engaged by gears 42 
fast on a shaft 43 mounted in fixed bearings. A hydraulic 
cylinder 44 is mounted on one of the beams 37 and its 
piston is connected by a rod 45 to a bracket 46 attached 
to the rail 40 above the beam. The cylinder is of the 
conventional type and fluid can be supplied to either end 
and exhausted from the other by means of a remotely 
controllable valve. In Fig. 4, the piston rod 45 is shown 
in its fully extended position and the rail 40 is at the 
end of its movement toward the right. 

Each rail 40 is provided with a plurality of seats 47 
formed by pairs of plates and the seats are spaced along 
the rail a distanced, which is equal to half the distance b. 
A weighted dog 48 is pivotally mounted between a pair of 
standards 49 on the rail to the rear of each seat 47. Out 
side the path of travel of each rail 40, the frame is pro 
vided with a vertical support 50 having a plate 51 at its 
upper end and the support is disposed below the last posi 
tion of rest 35a of the yokes 35 in the lower horizontal 
stretch of the conveyer. Accordingly, when the elevator 
lowers a carriage from position 35a, the axle 29 of the 
carriage is deposited on top of the plates 51 of Supports 
50 on opposite sides of the tank. A plurality of addi 
tional supports 52 are mounted on the frame outside 
each of the rails 40 and each support 52 has a plate 53 
at its upper end. The top surface of each plate 53 has a 
central depression 53a and the bottom of the depression 
in each plate 53 and the top of each plate 51 are at a 
slightly higher level than the tops of the seats 47 on 
rails 40. The support 52 at each side of the tank lying 
adjacent the support 50 is spaced therefrom a distance, 
which is less than the distance d, while adjacent supports 
52 are separated from another by distance d. The plate 
at the top of the last support 52 of each group is formed 
with a stop 54. 
The operation of the cylinder 44 is controlled by limit 

switches, two of which designated LS-1 and LS-2 are 
mounted on one of the beams 37 in position to be oper 
ated by the piston rod 45 at opposite ends of its stroke. 
Other switches LS-3 and LS-4 are mounted on Supports 
52 and 54 in position to be operated by carriers 28 placed 
upon the supports by the action of rails 40 and associated 
parts. 

In the operation of the machine, the carriages are 
moved stepwise along the tracks of elevator 34 by yokes 
35 of conveyer 33 and, when a carriage reaches the posi 
tion 35a and the elevator lowers the carriage, it is deposited 
on plates 51 on supports 50. At this time, the cylinder 
44 has moved the rails 40 to their extreme position at the 
left and, in such position of the rails, the first seats 47 
with their dogs 48 have moved to the left of supports 50. 
As soon as the carriage has been deposited on Supports 50, 
cylinder 44 causes the rails to move to the right and, 
as the seats 47 move beneath the axle 29 of the carriage 
on supports 50, the dogs 48 on rails 40 engage the axle 
and move it off plates 51 on supports 50 and upon seats 47 
to be carried along with the rails. As the rails approach 
the end of their reciprocation, the seats 47 carrying the 
axle of the carriage move toward alignment with the first 
pair of supports 52 and the dogs 48 move the axle 29 
upon plates 53 on supports 52, so that it comes to rest 
in the depressions 53a in the plates. The cylinder 44 is 
now actuated to move the rails back to the initial posi 
tion and the carriage remains behind on the first sup 
ports 52. As the rails move back, the dogs 48 associated 
with the second pair of seats 47 on the rails move beneath 
and past the axle 29 on supports 52 and, when the rails 
are in their extreme position to the left, the second pair 
of seats 47 lies beneath the axle and the dogs 43 lie to the 
rear thereof. The cylinder 44 now makes another stroke 
and the dogs 48 engage the axle, move it off supports 52 
and upon seats 47, and the axle is deposited, as previously 
described, upon the second pair of Supports 52. The 
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cylinder then moves the rails 40 to their initial position. 
At the proper time, another carriage is moved to the 

position 35a of the conveyer and is lowered by the eleva 
tor 34 to supports 50. The next stroke of cylinder 44 mov 
ing the rails 40 to the right causes the first carriage to be 
deposited upon the last pair of supports 52 and the second 
carriage to be transferred from supports 50 to the first 
pair of supports 52. The two carriages above tank 22 
are now spaced a distance b and the pair of carriages are 
ready for delivery to a pair of adjacent working stations 
in one of the plating tanks. 
The movement of the pairs of carriages with their 

loaded workpiece carriers from the tank 22 to stations in 
a plating tank is carried on by a conveyer 55 similar in 
construction to conveyer 33 and having yokes 56 for 
engaging the axles of carriages and causing the carriages 
to roll along the tracks of an elevator 57, which is gen 
erally similar to elevator 34. The ends of the tracks of 
the two elevators lies close together between supports 50 
and the adjacent supports 52 and each track of elevator 
57 has an end section, which spans the supports 52 and 
is provided with a lifting member or flipper 58. The 
flipper is pivoted at 59 and is controllable, so that it can 
be swung so it will engage the rollers 30 of two carriages 
on supports 52 or will pass by such rollers. Controllable 
flippers can be of various constructions and those illus 
trated (Fig. 9) are of the type disclosed and claimed in 
our co-pending application Serial No. 457,256, filed 
September 20, 1954, and now Patent No. 2,710,698. 
The flipper illustrated has a counter-weighted arm 60 

extending through an opening in the elevator track and 
provided with a roller 60a at its inner end. The counter 
weighting tends to swing the flipper to inoperative posi 
tion against the vertical face of the track and the flipper 
is moved to operative position by a lever 61 having a cam 
surface 61a engageable by the roller 60a on the arm, 60. 
Lever 61 is mounted for pivotal movement on a plate 62 
attached to the machine frame and it is connected to one 
end of a toggle 63 having its other end connected to a 
dink 64 pivoted on the plate 62. The joint in the toggle 
is connected to a rod 65a, which is movable by a solenoid 
within a housing 65. When the solenoid is de-energized, 
the rod 64 moves down to shorten the length of the tog 
gle and swing the cam lever 61 counterclockwise, as seen 
in Fig. 9, so that the cam surface 6a on the lever is out 
of the range of roller 60a. When the flipper is to be 
made operable, the solenoid is energized and rod 64 is 
pulled upward, so that the length of toggle 63 is in 
creased and lever 6 is swung clockwise to place its can 
surface 61a in the path of the roller. When the elevator 
57 then rises, roller 60a moves along the cam surface and 
swings the flipper away from the rail of the elevator. and 
into position to pick up the roller 30 of a carriage. 
The conveyer 55 and the elevator 57 are operated by 

suitable controls, so that, whenever the workpieces on a 
pair of carriers on carriages have undergone plating in 
the working positions of a tank for a sufficient length of 
time, the elevator raises the carriages and the conveyer 
delivers them to the separating tank 24. The elevator 
and conveyer then function to remove a pair of carriages 
from tank 22 and deliver them to the vacated working 
stations. The control mechanism causes the elevator 
and conveyer to function in a cycle, in which the pairs of 
carriages are removed from the pairs of working stations 
in the plating tanks successively, so that the workpieces 
all remain in the plating bath for the same length of 
time. In order that the elevator may raise the carriages 
from a pair of working positions in the plating tanks, 
while leaving the remaining carriages behind, the eleva 
tor is provided at each position in a plating tank with 
a controllable lifting member or flipper, which may be 
of the type shown in Curtis Patent 2,626,621. 
The elevator 57 extends over the major part of tank 24 

and the end section of each elevator track is provided 
with a flipper 66, which is similar in construction to flip 
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6 
66 has a counter-weighted arm 68, which extends through 
an opening through the rail and has a roller 69 at its free 
end, and the flipper also has an arm 70 extending down 
wardly from its lower end. A roller 71 is mounted on a 
part of the frame 36 at the lower end of the travel of 
the elevator and acts on arm 70 to swing the flipper posi 
tively to inoperative position. At the upper end of the 
path of travel of the elevator, a plate 72 is mounted on 
the frame in position to engage roller 69 and swing the 
flipper to operative position, so that it will support car 
riages moved thereon by conveyer 55. 
On opposite sides of the tank 24, the machine frame 

36 carries longitudinal beams 73 like beams 37 and 
carrying spaced standards 74 for rollers 75 supporting 
a movable rail 76, the construction being similar to 
that used at tank 22. One of the rails 76 has a bracket 
77 connected to the piston rod 78 of a hydraulic cylinder 
79 and the rails are provided on their under sides with 
racks 8) engaged with gears 81 on the shaft 82, so 
that the rails will move in unison. The cylinder is 
controlled by limit switches LS-5 and LS-6 mounted 
on one of the beams 73 in position to be operated by 
the piston rod 78 at opposite ends of its movement and 
by limit switches LS-7, LS-8, and LS-9 mounted on 

5 supports 85a, 85c, and 85e, respectively, in position to 
be operated by parts of carriages moving on or off the 
Supports. 

Each rail carries at its top three seats 83a, 83b, 83c, 
each of which is formed of a pair of plates, and a pivoted 
weighted dog 84 is mounted on the rail at one side of 
each seat. Outside the path of travel of each rail, the 
frame is provided with vertical supports 85a, 85b, 85c, 
85d, and 85e. Support 85a is similar to support 50 
and the other supports are similar to the Supports 52. 
Supports 85a and 85d are spaced the distance b and 
support 85d lies directly beneath a yoke 56a on con 
veyer 55 at the last position of rest of the yokes in 
the lower horizontal stretch of the conveyer, while sup 
port 85a lies beneath a yoke at 56b. Accordingly, when 
a pair of carriages 28 is moved along the elevator 57 
to the end of the elevator, the down movement of the 
elevator causes one of the carriages to be deposited 
on support 85a and the other on support 85d. 
An elevator 86 and an associated conveyer 87 extend 

over part of tank 24 and a yoke 88 on the conveyer 
at the first position of rest on conveyer 85 lies directly 
above support 85e. The elevator 86 and conveyer 87 
extend along the finishing tanks 25 and are of conventional 
construction. 

In the operation of the apparatus, the downward move 
ment of conveyer 57 with carriages at positions of rest 
56a and 56b of the conveyer yokes lowers the carriages, 
so that they come to rest upon top of supports 85a 
and 85d. At this time, the cylinder 79 has moved rails 
76 to their extreme positions to the left, as seen in Figs. 
7 and 8, and the seats 83a with their dogs 84 lie to 
the left of the carriage on support 85a, while seats 
83c with their dogs lie to the left of the carriage on 
supports 85d. In the first stroke of rails 76 to the 
right, the carriage on support 85a is transferred to sup 
port 85b, while the carriage on support 85d is trans 
ferred to support 85e. At this time, elevator 86 is 
in its lower position and, when it rises, it raises the 
carriage from support 85e into position to be advanced 
by yokes 88 on conveyer 87. In the next step of move 
ment of the conveyer 87, the carriage is moved over 
the first finishing tank 25, so that, when the elevator 
moves down, the workpieces on the carriage are immersed 
in the solution in tank. 25. While this action is going 
on, the cylinder 79 has continued to reciprocate, so that, 
on its next movement to the right, the carriage on Sup 
port 85b is transferred to support 85c. The next stroke 
of the rails to the right then moves the carriage from 
support 85c to support 85e, where it is picked up by 

per 58 and is pivoted on the elevator rail at 67. Flipper 15 elevator 86 for advance by conveyer 87 along the finish 
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ing tanks. The spacing of pairs of carriages delivered 
to tank 24 is thus changed by the separating device includ 
ing rails 76 and their associated parts, so that the car 
riages are delivered to conveyer 87 at the proper intervals 
and in the proper positions to be engaged by the yokes 
88 on conveyer 87 and advanced thereby. 

In the machine described, the combining device at 
tank 22 receives carriages delivered thereto one at a 
time and advances the carriages to positions, from which 
pairs of the carriages can be raised by elevator 57 and 
conveyed to and lowered into adjacent plating positions 
in the plating tanks. In the combining device, the spac 
ing between the two carriages may be reduced, as is 
necessary, when the preparation stations are separate 
tanks with a spacing greater than the spacing between 
adjacent plating positions. However, the reduction in 
spacing between carriages effected by the combining 
device is not essential to skip-stop operation and would 
not be used in a machine, in which the preparation sta 
tions have the same spacing as the plating positions 
and may be compartments in a single tank. The separat 
ing device at tank 24 receives the carriages in pairs 
from the plating tanks and advances them successively 
to a position, from which they can be raised by elevator 
57 and moved to the finishing stations. The separating 
device in the machine described increases the spacing 
between adjacent carriages but this is not essential and 
is employed, as required, when the spacing between 
adjacent finishing stations is greater than the spacing 
of the plating positions. 

In some skip-stop machines, the overall length of the 
plating tanks is not sufficiently great to require an 
undesirably high conveyer speed for moving the carriages 
for the workpiece carriers into and out of the plating 
positions and it is not necessary in such machines to 
move the carriages to and from the positions in pairs. 
However, the length of a plating tank with a plurality 
of plating positions may be substantially less than the 
overall length of unit tanks providing an equal number 
of working stations. In that event, the yokes on the 
conveyer, which delivers the carriage to and removes them 
from the plating positions, are more closely spaced than 
the yokes on the conveyer, which advances the carriages 
along the unit tanks. The finishing tanks beyond the 
plating tanks may then be of unit size and of the spacing 
of the preparation tanks, so that the conveyer for moving 
the carriages along the finishing tanks has yokes at the 
spacing of the preparation tank conveyer. In such a 
machine, it is necessary to provide some means for trans 
ferring the carriages between adjacent conveyers and 
adjusting the spacing of the carriages as is required by 
the spacing on the conveyer, to which the carriages are 
delivered. The combining and separating devices 
described may be used for the purpose and whether 
or not the carriages are handled in pairs or singly dur 
ing the plating operation is determined by the action 
of the flippers on the plating tank elevator. 
We claim: 
1. In a processing machine, the combination of an 

elevator raising and lowering workpiece carriers, a con 
veyer advancing with a stepwise movement carriers sup 
ported by the elevator in raised position and spaced apart, 
the elevator operating in the periods of rest of the con 
veyer, a second elevator raising and lowering the carriers, 
a second conveyer, which advances with a stepwise move 
rinent carriers Supported by the second elevator in raised 
position and at a spacing different from the spacing, at 
which they are advanced by the first conveyer, and means 
receiving the carriers from the first elevator and deliver 
ing them to the second elevator at said different spacing 
said means including a plurality of a series of spaced 
Supports and reciprocating means for advancing the car 
riers along the series of supports. 

2. In a processing machine, the combination of a con 
Veyer for advancing Workpiece carriers stepwise and at 
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8 
a spacing equal to the length of the steps, an elevator 
operating to raise and lower the carriers during the periods 
of rest of the conveyer, the carriers being advanced by 
the conveyer while supported in raised position by the 
elevator, combining means removing the carriers from 
the elevator and forming them into pairs at a spacing less 
than the original spacing of adjacent carriers being con 
veyed, a treatment station having working positions in 
pairs at the spacing of the pairs of carriers, means includ 
ing a conveyer and an elevator operating to vacate the 
pairs of working positions successively by removal of 
pairs of carriers therefrom and to fill the vacated positions 
with pairs of carriers removed from the combining means, 
separating means receiving the pairs of carriers removed 
from the working positions and discharging them singly, 
a third elevator, which receives the carriers singly and at 
their original spacing from the separating means and 
operates to raise and lower the separated carriers, and a 
conveyer advancing with a stepwise movement the sepa 
rated carriers Supported in raised position by the third 
elevator and separated by their original spacing. 

3. In a processing machine, the combination of an 
elevator for raising and lowering workpiece carriers, a 
conveyer cperating to advance with a stepwise movement 
carriers spaced apart and supported in raised position by 
the elevator, a support for receiving carriers lowered suc 
cessively by the elevator at the discharge end of the con 
Veyer, a Series of supports beyond the first, the end sup 
ports being spaced a less distance than the spacing of the 
carriers being conveyed, reciprocating means for moving 
carriers from the first support to those of the series suc 
cessively, a second elevator, which extends along the 
Slipports of the series and has controllable means for 
picking up carriers from the end supports of the series, 
and a conveyer operating to advance stepwise carriers 
Supported in raised position by the second elevator. 

4. In a processing machine, the combination of an 
elevator for raising and lowering workpiece carriers, a 
conveyer operating to advance with a stepwise movement 
carriers Spaced apart and supported in raised position by 
the elevator, a pair of supports for receiving pairs of car 
riers lowered successively by the elevator at the discharge 
end of the conveyer, a series of three supports, of which 
two Supports lie between the supports of the pair and 
one lies beyond the pair of supports, reciprocating means 
for advancing pairs of carriers on the pair of supports 
to the Supports of the series successively, a second elle 
vator, which raises single carriers successively from the 
last Support in the series, and a conveyer for advancing 
carriers supported in raised position by the second 
elevator. 

5. in a processing machine having a series of prepara 
tion Stations, a treatment station having a plurality of 
working positions, and a series of finishing stations, the 
combination of a conveyer and an elevator cooperating 
to move workpiece carriers into and out of the prepara. 
tion stations, a second conveyer and a second elevator co 
operating to move the carriers into and out of the work 
ing positions, a third elevator and a third conveyer co 
operating to move the carriers into and out of the finish 
ing stations, combining means receiving single carriers 
Successively from the first elevator and delivering them 
in pairs to the Second elevator, and separating means re 
ceiving pairs of carriers from the second elevator and 
delivering them singly to the third elevator. 

6. In a processing machine, the combination of a con 
Veyer for advancing workpiece carriers stepwise, an ele 
vator operating to raise and lower the carriers during the 
periods of rest of the conveyer, the carriers being advanced 
by the conveyer while supported in raised position by the 
elevator, a treatment station having working positions in 
pairs, combining means removing the carriers singly from 
the elevator and forming then into pairs for delivery to 
the pairs of Working positions, a second conveyer and a 
Second elevator cooperating to vacate the pairs of work 
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ing positions successively by removal of pairs of carriers 
therefrom and to fill the vacated positions with pairs of 
carriers removed from the combining means, a third ele 
vator for raising and lowering the carriers, separating 
means receiving the pairs of carriers removed from the 
working positions and delivering them singly to the third 
elevator, and a third conveyer advancing the carriers step 
wise while they are supported in elevated position by the 
third elevator. 

7. In a processing machine, the combination defined in 
claim 6, in which the combining means removes the car 
riers from the first elevator, when the latter is in its 
down position, and the second elevator has controllable 
lifting means for removing the pairs of carriers from the 
combining means. , 

8. In a processing machine, the combination defined in 

O 

5 

10 
claim 6, in which the separating means receives the pairs 
of carriers from the second elevator, when the latter is 
in the down position, and tie second elevator has lifting 
means adjacent the separating means operating to leave a 
pair of carriers at the separating means, when the elevator 
TiSCS. 
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