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3,024,794 
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FOR PLATING MACENES 
Charles W. Chill, Milford, Mich., assignor to The Udylite 

Corporation, Detroit, Mich., a corporation of Deia 
Ware 

Filed May 19, 1959, Ser. No. 814,327 
1 Claims. (C. 134-77) 

This invention relates to improvements in work convey 
ing apparatus used in electroplating operations of the 
general character disclosed in United States Patents 
2,591,681 of April 8, 1952, and Re. 24,072 of October 
11, 1955, originally 2,650,600 of September 1, 1953, both 
of which are assigned to the same assignee of the present 
invention. 

In machines of this type a plurality of workpieces are 
suspended from a rail and conveyed thereon around a 
circuit usually having two straight side sections con 
nected at one or both of their ends by an arcuate turn 
around section. An oscillating pusher-type transfer 
mechanism intermittently moves the workpieces along 
said circuitous rail through a series of tanks and the work 
pieces are periodically lifted in order that they may be 
transferred over the partitions separating adjoining tanks. 
The workpiece lifting means is comprised of an elevator 
chassis having an outer periphery substantially co 
extensive with the circuitous path of travel of the work 
pieces and movable in a vertical direction between a 
raised position and a lowered position. Sections of the 
workpiece supporting rail are secured to the chassis, 
whereby workpieces suspended therefrom are lifted and 
lowered as the chassis is raised and lowered. Portions 
of the elevator chassis may be adapted so as to be ver 
tically movable independently of the elevator chassis. 
By means of this provision, the immersion period of the 
workpieces in any selected tank or tanks may be reduced 
by either maintaining the independently movable portion 
of the chassis in an elevated position until sometime after 
the balance of the chassis has been lowered or by raising 
the independently movable chassis section prior to the 
time the chassis is raised. Moreover, rail sections fixed 
in the elevated position can be provided whereby work 
pieces suspended therefrom completely skip a treating 
step. 
The transfer mechanism generally employed to convey 

the workpieces along the supporting rail through succes 
sive tanks is comprised of a pusher bar or rod slidably at 
tached to the chassis and mounted along each straight 
side section of the machine and a pair of radially extend 
ing pusher arms rotatably mounted substantially at the 
center of curvature of the arcuate turn-around end section. 
Incorporation of an independently operative chassis sec 
tion or fixed elevated rail section at an appropriate point 
along the straight side portion of the machine necessitates 
an interruption of the pusher bar to enable the elevator 
chassis to be raised and lowered without obstruction by 
the independently movable or fixed elevated rail sections. 
In order to maintain continuity of the transfer of work 
pieces along the Supporting rail, it is necessary that an 
auxiliary pusher type transfer mechanism be incorporated 
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to transfer workpieces on the independently movable and 
fixed elevated rail sections. 

It is accordingly an object of this invention to provide 
an improved auxiliary work transfer mechanism for 
transferring workpieces along those rail sections of a plat 
ing machine that are independently movable of the chassis 
or are fixed in an elevated position. 

Another object of this invention is to provide an im 
proved auxiliary work transfer mechanism of compact 
design and durable operation that can be easily and sim 
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ply integrated with the operating sequence of the machine 
and principal transfer mechanism. 

Other objects and advantages of the present invention 
will become apparent from the following detailed descrip 
tion taken in conjunction with the accompanying drawings 
wherein: 
FIGURE i is a side elevation view of a plating machine 

embodying this invention and wherein the machine is 
shown with the elevator chassis in the raised position; 
FIGURE 2 is a side elevation view of the same machine 

shown in FIGURE 1 wherein the chassis is in the lowered 
position and the delayed immersion section is in the 
raised position; 
FIGURE 3 is a fragmentary inverted plan view of the 

end portion of the elevator chassis; 
FIGURE 4 is a fragmentary side elevation view of the 

plating machine showing in particular the delayed immer 
sion work transfer mechanism; 
FIGURE 5 is a transverse vertical sectional view of the 

delayed immersion work transfer mechanism shown in 
FIGURE 4 and taken along line 5-5 thereof; and 
FIGURES 6 through 9 are fragmentary schematic ele 

vation views sequentially showing the operating cycle of 
the machine and work transfer mechanism. 

Referring now in detail to the drawings and as may be 
best seen in FIGURES 1 and 2, a typical plating machine 
having embodied therein the present invention comprises 
a central frame of upright columns 10 mounted on a base 
12 and surrounded by a system of tanks 4 comprising 
two parallel rows of partitioned compartments. An 
elevator chassis i3 is mounted for vertical movement on 
columns 10, said chassis comprising a framework of 
Structural members 8 enclosed in an outer casing 29 of 
sheet steel. The elevator chassis 6 is suspended on col 
umns by cables 22 co-acting with rotatably mounted 
rollers 23. The elevator cables 22 are actuated by a 
double-acting hydraulic cylinder as shown and described 
in the above-mentioned patents to which reference is made 
for a description of various details of the machine 
embodying the present invention. 
The plating machine as shown in FIGURES 1 and 2 

has one delayed immersion section 24 adapted to be low 
ered independently of the elevator chassis 16 and having 
suitable interfitting provisions 25 along its sides, whereby 
the delayed immersion section 24 is engaged by the ele 
vator chassis 16 and simultaneously raised when the 
elevator chassis 16 is raised. Although only one such 
independently movable unit is shown in the drawings, 
several delayed immersion units may be provided in order 
to effect a similar delayed operation at other selected 
locations along the circuitous path of travel of the work 
pieces. Any suitable means may be employed for lower 
ing the delayed immersion section 24 independently of 
the elevator chassis 16, such as a vertically disposed 
direct-acting hydraulic piston and cylinder assembly or, 
as shown in the drawings, a cable system similar to that 
employed for raising and lowering the elevator chassis 
16. As shown in the drawings, a double-acting hydraulic 
cylinder 28, having a cross-head 30 securely attached to 
the end of piston rod 32 actuates cabies 26 acting over 
sheaves 27 thereby controlling the descent of the delayed 
immersion section 24 in a manner as shown and described 
in greater detail in aforementioned United States Patent 
No. 2,591,681. It will be appreciated that the means for 
lowering the independently movable section can also be 
utilized for raising the section independently of the 
chassis and in which event provisions 25 would not be 
necessary. 
Workpieces 34 suspended from slidably mounted work 

hangers or carriers 36 are propelled along fixed rail sec 
tions 38, vertically movable rail sections 40 and vertically 
movable delayed immersion rail section 42 in response 



3,024,794 
3. 

to the work transfer mechanism and in the direction in 
dicated by the arrows. Fixed rail sections 38 are securely 
attached by suitable brackets to the central frame and 
disposed directly above the top of tanks 4 in a manner 
as shown in FIGURES 1 and 2. Vertically movable rail 
section 49 is secured by suitable brackets 46 to the under 
side of elevator chassis 6 whereby workpieces suspended 
therefrom are raised from the tanks 4 as the elevator 
chassis 6 is raised to the elevated position. In a similar 
manner, vertically movable delayed immersion rail sec 
tion 42 is rigidly secured by means of brackets 46 to the 
understructure of delayed immersion chassis section 24. 
When the elevator chassis 16 and the delayed immersion 
section 24 are in the lowered position, the vertically mov 
able rail Sections 40 and 42 and the straight and arcuate 
fixed rail sections 38 are aligned to form a continuous 
rail around the machine to which current may be supplied 
in any manner well known in the art. 
The primary Workpiece transfer mechanism is corn 

prised of pusher bars 48, 48a mounted for reciprocating 
movement along the straight side portions of the machine 
and above the rail section. The pusher bars 48, 48a are 
of a T-shaped cross-section and are slidably mounted in 
shoes 50 rigidly affixed to the underside of the elevator 
chassis. Fixed pushers 5; and pivoted pushers 52a are 
attached to pusher bars 48, 48a and are adapted to engage 
hangers 36 suspended from the rail section. The pushers 
52a are constructed to pivot only on being retracted and 
are provided wherever a pusher must travel across a work 
carrier in being retracted. A suitable stop incorporated 
in each such pusher and adapted to engage the pusher bar 
on the pushing movement will hold the pusher from pivot 
ing at this time. Both the fixed and pivoted pushers are 
adjustable lengthwise on the pusher bars 48, 48a by posi 
tioning their supporting pins 54 in appropriate apertures 
disposed along said pusher bars. 
The pusher bars 48, 48a are actuated from a fluid oper 

ated cylinder 58 mounted on the chassis 16 adjacent to 
and longitudinally of the pusher bar 48, as shown in FIG 
URE 3. At each end of the chassis 6 is mounted a 
Vertical shaft 66 concentrically with the adjacent curved 
rail section and passing through the bottom of the chassis. 
Each shaft is held in suitable bearings 68, rigidly secured 
to a cross member 72 of the chassis. The shaft 66 nearer 
the cylinder 58 has a link 70 secured to and pivotally 
connected with the end of piston rod 60 by a suitable 
swivel 61. The transverse member 72 to which bearings 
68 are secured is formed with an opening to permit pas 
sage of the link 7 and piston rod 60 there through. 

Beneath the bottom of the chassis the shaft 66 carries 
a pair of fixed arms 74, 76 at a right angle to each other. 
From the arm 74, a lug 78 extends toward the cylinder 
58 and by means of link bar 64 is joined to an ear 30 
rigidly attached to adjacent pusher bar 48, said link bar 
64 being pivotally connected to lug 73 and ear 86e. 
Similarly, lug 82 extending from pivot arm 76 is pivotaly 
connected to ear 84 secured to pusher bar 48a by means 
of link bar 86. As the piston rod 60 moves outwardly 
during the forward stroke, link bar 70 rotates shaft 66 
and arms 74 and 75 through an angle of 90 simulitane 
ously pulling and pushing pusher bars 48 and 48a, respec 
tively. Limit switch 88 engageable by arm 74 when in 
its full retracted position and limit switch 9) engageable 
by arm 76 when in its fully rotated position provide for 
timed control of cylinder 58 in proper sequence with 
other operative elements. The closed end of the cylinder 
58 is pivotally mounted to accommodate the arcuate 
movements of the swivel 6 at the end of the piston rod 
6. The free ends of arms 74 and 76 are provided with 
pushers 92 that engage work carriers 36 on arcuate rail 
38 and propel the work ninety degrees along said rail 
for each ninety degree movement of the shaft 6.5 when 
the chassis is in the lowered position. At the other end 
of the chassis the oscillating movement imparted to pusher 
bars 48, 48a is transmitted to a pair of fixed arms similar 
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4. 
to 74, 76 by means of suitable linkage, as described in 
detail in the aforementioned patents. It will also be 
appreciated by those skilled in the art that separate actuat 
ing cylinders may be employed at each end of the elevator 
chassis with one cylinder being attached to only one of 
the pusher bars 48, 48a and in such event link bar 86 
is unnecessary. 
As heretofore mentioned, pushers 51 and 52A are 

adjustable lengthwise on the pusher bars 48, 48a by posi 
tioning their supporting pins 54 in appropriate apertures 
disposed along said pusher bars. When the pusher bars 
are in their fully retracted position, the pushers 51, 52a 
are normally spaced about two inches behind the work 
carriers 36 to avoid clashing therewith when the chassis 
is lowered. If it be assumed, for example, that the re 
ciprocating transfer stroke of the pusher bars is about 25 
inches, the pushers mounted thereon with a 2 inch rear 
ward overlap with respect to the work carriers will ad 
vance the workpieces linearly a distance of about 23 
inches during each transfer stroke. Unequal travel of 
selected workpieces can be achieved by unequal spacing 
of the pushers, so that the rearward overlap of the 
pushers with respect to the work carriers is greater than 
the normal 2 inches. 
To enable the vertical movement of the elevator chassis 

16 with respect to an independently movable chassis sec 
tion or a chassis section fixed in an elevated position, it 
is necessary to provide gaps in the pusher bars 48, 4.8a 
to prevent interference of the pusher bars with such inde 
pendently movable and fixed rail sections. As shown in 
FIGURE 2, the provision of a gap in pusher bar 48 
enables the elevator chassis ió to be lowered without 
interfering with rail section 42 secured to the delayed 
immersion section 24. Moreover, the provision of a gap 
in pusher bar 48 enables the delayed immersion section 
24 to be subsequently lowered without obstruction or in 
terference with the elevator chassis 16 which is in the 
lowered position. Continuity of the transfer of work 
pieces through successive treating tanks is maintained by 
an auxiliary work transfer mechanism 94 secured to and 
mounted above the pusher bar 48 immediately adjacent to 
the gap in said pusher bar, as shown in FIGURES 1, 2 
and 4. In the specific application shown, it is the func 
tion of the auxiliary work transfer mechanism 94 to 
transfer workpieces suspended from delayed immersion 
rail section 42 to adjacent fixed rail section 38 when the 
chassis 6 and delayed section 24 are in the lowered 
position. The auxiliary work transfer mechanism is of a 
rigid, compact design and adaptable for integrated opera 
tion with the principal work transfer mechanism and 
the other operating sequences of the machine. As shown 
in the drawings and particularly FIGURE 4, the auxiliary 
work transfer mechanism 94 is comprised of a double 
acting, fluid-actuated cylinder 96 mounted with its longi 
tudinal axis disposed above and substantially parallel to 
pusher har 43. Upstanding bracket 98 is rigidly secured 
to the top surface of pusher bar 48 and is provided with 
an ear () to which the closed end of cylinder 96 is piv 
cially connected by means of pin 02. The forward end 
of piston rod 34 is secured to an L-shaped bracket or 
crosshead {6, which has a pusher 52b pivotally mounted 
on the lower pertion thereof. The pivotally mounted 
cylinder 95 is maintained in a substantially horizontal 
position by means of a telescoping tube guide comprised 
of an outer tube 98 rigidly secured at one of its ends 
to upstanding bracket 98 and an inner telescoping tube 

) which is slidably mounted within outer tube 138 
and having its exposed end securely attached to cross 
head 26. The outer tube C3 is slidably supported by 
supporting bracket 12 mounted on and secured to shoe 
59, which, in turn, is rigidly secured to the structure of 
elevator chassis 6 by a suitable bracket. The relative 
vertical disposition and alignment of the piston rod 104, 
supporting bracket 12, outer and inner telescoping tubes 
193 and 10, respectively, and pusher bar 48 are illus 
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tarted in FIGURE 5. A drip tray 193 disposed below 
the open end of cylinder 96 intercepts any fluid that may 
leak from the cylinder preventing its contamination of 
the treating tanks below. The pusher bars 48 and auxil 
iary Work transfer mechanism 94 is shown in its fully re 
tracted position in FIGURE 4. In that position, suffi 
cient clearance is provided between the ends of delayed 
immersion rail section 42 and the end of cross-head 106 
on one side and the end of pusher bar 48 on the other 
side that said said rail section 42 and chassis 16 are verti 
cally movable relative to each other without interfering 
with said work transfer mechanism. 

In operation, the auxiliary work transfer mechanism 96 
combines the reciprocating motion of the pusher bar 48 
with the forward thrust of piston rod 104 to engage a 
workpiece suspended from about the midpoint of delayed 
immersion rail 42 and transfer it to the next treating sta 
tion on the adjacent fixed rail 38. The forward stroke of 
piston Tod 104 is of a length so that the rearward over 
lap between the workpiece carrier 36 on rail 42 and 
pusher 52b is reduced to about 2 to about 3 inches. The 
actual transfer of a workpiece is achieved through the 
reciprocating travel of the pusher bar 48. The cylinder 
96 may be actuated first, followed by the reciprocating 
thrust of pusher bar 48 or both of these events may 
occur simultaneously. Hydraulic fluid under pressure 
may be Supplied to cylinder 96 by a separate fluid source 
or by branch lines connected to the principal transfer 
cylinder 58. A positive fluid pressure is maintained on 
the transfer cylinders 96 and 58, particularly when in the 
retracted positions, to prevent the pusher bars 48, 48a 
and cross-head Î06 from drifting from that position. As 
heretofore mentioned, the auxiliary pusher mechanism 
embodied in the machine illustrated in the drawings is 
effective to transfer workpieces only when the elevator 
chassis 6 and the delayed immersion section 24 are in 
the lowered position. Accordingly, suitable control means 
may be provided, if desired, whereby the cylinder 96 is 
not actuated when the delayed immersion section 24 and 
chassis ió are in the raised position. The partially and 
fully extended positions of cross-head 186 are shown in 
phantorn in FIGURE 4. In addition, the relative posi 
tion of upstanding bracket 98 and cylinder 96 are also 
shown in phantom at the forward-most point of travel 
of the piisher bar 48, During the reciprocating travel of 
the pusher bar 48, cylinder 96 and the auxiliary work 
transfer mechanism 94 are maintained in alignment by 
outer tube 108 slidably supported in supporting bracket 
112. In addition, inner tube iO slidably mounted within 
outer tube 108 maintains appropriate alignment during 
the outward and inward thrust of piston rod 04. It will 
be noted that the shoes 50 at each side of the independ 
ently movable rail section 42 are of a length sufficient to 
provide continuous Support for end sections of pusher bar 
43 during their entire travel stroke and disposed so as to 
minimize the magnitude of unsupported over-hang end 
portions thereof. 

It will, of course, be appreciated by those skilled in the 
art that modifications to the auxiliary pusher mechanism 
94 are feasible without departing from the spirit of this 
invention. For example, the auxiliary work transfer 
mechanisrin may be mounted on the pusher bar 43 to the 
right-hand side of the independently movable rail 42 
as viewed in FIGURES 1, 2 and 4, so that pusher 52b 
would be effective in pulling rather than pushing work 
carrier 36 along rail 42. In this arrangement, it would 
be necessary to first actuate cylinder 96 to position pusher 
525 behind the work carrier before the pusher bar 48 
was actuated. Moreover, the auxiliary work transfer 
mechanism could be mounted in a fixed position independ 
ently of the pusher bar 48 by means of suitable brackets 
secured to the central frame and in alignment with rail 
42 when in the lowered position. This arrangement would 
require cylinder 96 to have a stroke equal to the com 
bined linear displacement of pusher bar 48 and the rear 
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6 
ward overlap between pusher 52b and the work carrier 
35 positioned on the independently movable rail 42. In 
this way, the transfer of a work carrier from the rail 42 
to the next adjacent position of fixed rail 38 would be 
achieved entirely by the reciprocating stroke of cylin 
der 96. Still another modification would include the sub 
Stitution of equivalent mechanical or electrically actuated 
means for hydraulic cylinder 95. 
The pusher bars 48, 48a are operative in both the raised 

and lowered positions of the elevator chassis i6, the 
pusher 52a in a raised position being effective to move 
the work carrier 36 suspended on vertically movable rail 
section 40 to delay rail section 42 so that consecutive 
workpieces are passed over tank partition wall 56. In 
the lowered chassis position, the pushers 5 and 52b are 
effective to advance all of the workpieces on the aligned 
rail sections 38, 40 and 42. 
A typical timed operating cycle of the machine embody 

ing this invention is sequentially illustrated in FIGURES 
6 through 9. Let it be assumed that the elevator chassis 
and delayed immersion section are in the lowered position 
and the work transfer mechanism is fully retracted pre 
paratory to a forward stroke, as shown in FIGURE 6. 
At the appropriate timing sequence, pusher bar cylinder 
is actuated causing the workpieces A, B, D and E engaged 
by pushers 51 to advance along the supporting rail. Si 
multaneously, auxiliary work transfer cylinder 96 is actu 
ated and the forward travel of piston rod 04 and cross 
head 106 combined with the reciprocating travel of pusher 
bar 48, cause pusher 52b to transfer workpiece C to the 
next station, formerly occupied by B, as shown in FIG 
URE 7. On completion of the forward travel of the work 
transfer mechanism, the elevator chassis and delayed im 
mersion section are raised, withdrawing workpiece D 
from the tank, as shown in FIGURE 8. During the up 
ward travel of the elevator chassis and delayed immersion 
section, the work transfer mechanisms are withdrawn to 
their fully retracted positions. The work transfer mecha 
nism is again actuated, whereby pusher 52a engages work 
piece D and transfers it over tank partition 56 to delayed 
immersion rail section 42, as shown in phanton in FG 
URE 8. It will be noted that the auxiliary cylinder 96 
need not be actuated in the elevated position since pusher 
52b does not engage any workpiece during the forward 
travel of the pusher bar. After the pusher bar has been 
completely retracted, providing unobstructed vertical 
clearance, the elevator chassis is lowered while workpiece 
D is maintained in an elevated position by delayed immer 
sion section 24, as shown in FIGURE 9. Upon the ex 
piration of a predetermined delay period, the delayed 
immersion section is lowered in position and in alignment 
with elevator chassis 16, as shown in FIGURE 6 prepara 
tory to beginning another timing cycle. 
The specific timing sequence and cycle described is 

applicable to the particular treating sequence shown, that 
is, the withdrawal of a workpiece from the last station 
of a multiple station tank, transferring it over an inter 
vening tank partition and providing for a delayed immer 
sion or set-down at the first station of a succeeding multi 
ple station tank. It will, of course, be appreciated by 
those skilled in the art that the auxiliary work transfer 
mechanism herein described is equally applicable to trans 
ferring workpieces off single station rail sections which 
may be either fixed in an elevated position providing a 
skip operation or a vertically movable early pickup rail 
section located at the last station of a multiple station 
tank. For example, if, instead of a delayed immersion 
treatment as heretofore described, it were preferred to 
completely omit or skip immersion of a selected work 
piece at a particular treating station, the delayed immer 
sion section could be fixedly maintained in an elevated 
position or replaced by an elevated fixed rail section at 
the particular treating station. The transfer of work 
pieces on and off such fixed elevated rail section would 
take place only when the elevator chassis was in the raised 
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position. Accordingly, the auxiliary work transfer mech 
anism would be operative only in the elevated position 
to transfer workpieces from the fixed rail. It would, of 
course, be necessary to provide a vertically movable rail 
section similar to section 40 contiguous to the fixed rail 
to receive workpieces transferred from the elevated fixed 
rail section. Similarly, an early pickup rail section located 
at the last station of a multiple station tank would re 
quire an auxiliary work transfer mechanism to transfer 
workpieces suspended therefrom when in an elevated posi 
tion to a vertically movable rail section attached to the 
elevator chassis immediately contiguous thereto. As in 
the case of the elevated fixed rail section, the auxiliary 
work transfer mechanism would be actuated only when 
the elevator chassis was in the raised position. 

Plating machines provided with more than one delayed 
immersion section, early pickup section, fixed elevated rail 
section, or combinations thereof disposed along a straight 
side section thereof, require Supplementary actuating 
means for the intervening pusher bar sections and syn 
chronized with the reciprocating stroke of the primary 
work transfer cylinder 58. This can be achieved either by 
providing a separate actuating cylinder synchronized to 
reciprocate with actuating cylinder 58 or through suitable 
equalizing linkage connected with a driven pusher bar sec 
tion. Adjacent to each single station independently mov 
able or fixed elevated rail section, an auxiliary work trans 
fer mechanism as herein described is provided to transfer 
the workpieces suspended therefrom off said rail section 
to the next adjacent treating station. Each of said aux 
iliary work transfer units may be provided with a set of 
safety limit switches to communicate to the central control 
system the fully extended and fully retracted positions of 
said unit. In this manner, the safety limit switches would 
supplement limit switches 88 and 90 of the principal work 
transfer mechanism, and prevent independently movable 
rail Sections and the chassis to be raised or lowered unless 
the work transfer mechanisms are in the appropriate posi 
tion so as to prevent clashing or interference therebe 
tWeen. 

While it will be apparent that the preferred embodi 
ments herein illustrated are well calculated to fulfill the 
objects above stated, it will be appreciated that the inven 
tion is susceptible to modification, variation and change 
without departing from the proper scope, or fair meaning 
of the subjoined claims. 
What is claimed is: 
1. In a conveying apparatus for conveying articles 

through a series of treating receptacles including an 
aligned series of spaced rail sections fixed supported over 
the receptacles, at least one independently movable rail 
section adapted to fit in the space between the said spaced 
rail sections, the improvement comprising discontinuous 
reciprocating first pusher means movable independently of 
said independently movable rail section adapted to engage 
Work carriers on said spaced rail sections and said inde 
pendently movable rail section, and an auxiliary pusher 
mechanism on said first pusher means and disposed adja 
cent to said independently movable rail section, said aux 
iliary pusher mechanism comprising a second pusher 
means adapted to engage work carriers on said independ 
ently movable rail section, means for reciprocating said 
second pusher means from a position spaced longitudinally 
from said independently movable rail section longitudi 
nally along said independently movable rail section and 
for a distance of at least a portion of the length of said in 
dependently movable rail section. 

2. In a conveying apparatus for conveying articles 
through a series of treating receptacles including an 
aligned series of spaced rail sections fixedly supported over 
the receptacles, at least one independently movable rail 
section adapted to fit in the space between the said spaced 
rail sections, the improvement comprising discontinuous 
reciprocating first pusher means movable independently of 
said independently movable rail section adapted to engage 
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work carriers on said spaced rail sections and said inde 
pendently movable rail section, and an auxiliary pusher 
mechanism mounted on said first pusher means and dis 
posed adjacent to said independently movable rail section, 
said auxiliary pusher mechanism comprising a second 
pusher means adapted to engage work carriers on said in 
dependently movable rail section, means for reciprocating 
said second pusher means from a position spaced longitu 
dinally from said independently movable rail section longi 
tudinally along said independently movable rail section 
and for a distance greater than the length of said inde 
pendently movable rail section whereby a work carrier 
positioned thereon is transferred to the adjacent portion 
of said spaced rail Section. 

3. In a conveying apparatus for conveying articles 
through a series of treating receptacles including an 
aligned series of spaced rail sections fixedly supported over 
the receptacles, at least one independently movable rail 
section adapted to fit in the space between the said spaced 
rail sections, the improvement comprising discontinuous 
reciprocating first pusher means movable independently of 
said independently movable rail section adapted to engage 
work carriers on said spaced rail sections and said inde 
pendently movable rail section, and an auxiliary pusher 
mechanism mounted on and reciprocable by said first 
pusher means and disposed adjacent to said independently 
movable rail section, said auxiliary pusher mechanism 
comprising a second pusher means adapted to engage work 
carriers on said independently movable rail section, means 
for reciprocating said second pusher means from a posi 
tion spaced longitudinally from said independently mov 
able rail section longitudinally along said independently 
movable rail section and for a distance less than the length 
of said independently movable rail section, said auxiliary 
pusher mechanism functioning in conjunction with said 
reciprocating first pusher means to transfer a work carrier 
positioned on said independently movable rail section to 
the adjacent portion of said spaced rail section upon the 
advancing stroke of said reciprocating first pusher means. 

4. In a conveying apparatus for conveying articles 
through a series of treating receptacles including an 
aligned series of spaced rail sections fixedly supported 
over the receptacles, a chassis movably mounted over the 
receptacles and a chassis section movable independently 
of said chassis, a movable rail carried by the chassis, an 
independently movable rail carried by the chassis section, 
said movable and said independently movable rails 
adapted to fit in the spaces of the said spaced rail sec 
tions, means for moving the chassis section independently 
of the chassis, the improvement comprising discontinuous 
reciprocating first pusher means carried by the chassis and 
adapted to engage work carriers on said spaced rail sec 
tions and said movable rails and an auxiliary pusher mech 
anism carried by the chassis and disposed adjacent to 
said independently movable rail, said mechanism com 
prising a second pusher means adapted to engage work 
carriers on said independently movable rail, means for 
reciprocating said second pusher means from a position 
Spaced longitudinally from said independently movable 
rail longitudinally along said independently movable rail 
and for a distance of at least a portion of the length of 
said independently movable rail. 

5. In a conveying apparatus for conveying articles 
through a series of treating receptacles including an 
aligned series of spaced rail sections fixedly supported 
over the receptacles, a chassis movably mounted over the 
receptacles and a chassis section movable independently 
of said chassis, a movable rail carried by the chassis, an 
independently movable rail carried by the chassis section, 
said movable and said independently movable rails adapt. 
ed to fit in the spaces of the said spaced rail sections, 
means for moving the chassis section independently of 
the chassis, the improvement comprising discontinuous 
reciprocating first pusher means carried by the chassis 
and adapted to engage work carriers on said spaced rail 

s 
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sections and said movable rails and an auxiliary pusher 
mechanism carried by the chassis and disposed adjacent 
to said independently movable rail, said mechanism com 
prising a second pusher means adapted to engage work 
carriers on said independently movable rail, means for 
reciprocating said second pusher means from a position 
spaced longitudinally from said independently movable 
rail longitudinally along said independently movable rail 
and for a distance greater than the length of said in 
dependently movable rail whereby a work carrier posi 
tioned thereon is transferred to the adjacent portion of 
said spaced rail section. 

6. In a conveying apparatus for conveying articles 
through a series of treating receptacles including an 
aligned series of spaced rail sections fixedly supported 
over the receptacles, a chassis movably mounted over the 
receptacles and a chassis section movable independently 
of said chassis, a movable rail carried by the chassis, an 
independently movable rail carried by the chassis section, 
said movable and said independently movable rails adapt 
ed to fit in the spaces of the said spaced rail sections, 
means for moving the chassis section independently of 
the chassis, the improvement comprising discontinuous 
reciprocating first pusher means carried by the chassis 
and adapted to engage work carriers on said spaced rail 
Sections and said movable rails and an auxiliary pusher 
mechanism carried by the chassis and disposed adjacent 
to said independently movable rail, said auxiliary pusher 
mechanism comprising a second pusher means adapted to 
engage work carriers on said independently movable rail, 
means for reciprocating said second pusher means from 
a position spaced longitudinally from said independently 
movable rail longitudinally along said independently mov 
able rail and for a distance less than the length of said 
independently movable rail, said auxiliary pusher mecha 
nism functioning in conjunction with said reciprocating 
first pusher means to transfer a work carrier positioned 
on said independently movable rail to the adjacent por 
tion of said spaced rail section upon the advancing stroke 
of said reciprocating first pusher means. 

7. In a conveying apparatus for conveying articles 
through a series of treating receptacles including an 
aligned series of spaced rail sections fixedly supported 
over the receptacles, a chassis movably mounted over 
the receptacles and a chassis section movable indepen 
dently of said chassis, a movable rail carried by the 
chassis, an independently movable rail carried by the 
chassis section, said movable and said independently mov 
able rails adapted to fit in the spaces of the said spaced 
rail Sections, means for moving the chassis section inde 
pendently of the chassis, slidably mounted pusher bars 
carried by the chassis, means for reciprocating the pusher 
bars, pushers carried by the pusher bars and adapted to 
engage work carriers on said spaced rail sections and said 
movable rails, the improvement comprising an auxiliary 
pusher mechanism carried by the chassis and disposed ad 
jacent to the independently movable rail, said mechanism 
comprising a reversible actuating means mounted on one 
of said pusher bars, a pusher connected to said means 
and adapted to engage work carriers on said independently 
movable rail, said pusher reciprocated by said reversible 
actuating means and said one of said pusher bars for a 
distance greater than the length of said independently 
movable rail whereby a work carrier positioned thereon 
is transferred to the adjacent portion of said spaced rail 
Section. 

8. In a conveying apparatus for conveying articles 
through a series of treating receptacles including an 
aligned series of spaced rail sections fixedly supported 
over the receptacles, a chassis movably mounted over the 
receptacles and a chassis section movable independently 
of said chassis, a movable rail carried by the chassis, an 
independently movable rail carried by the chassis section, 
said movable and said independently movable rails 
adapted to fit in the spaces of the said spaced rail sections, 
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means for moving the chassis section independently of 
the chassis, slidably mounted pusher bars carried by the 
chassis, means for reciprocating the pusher bars, pushers 
carried by the pusher bars and adapted to engage work 
carriers on said spaced rail sections and said movable rails, 
the improvement comprising an auxiliary pusher mech 
anism carried by the chassis and disposed adjacent to the 
independently movable rail, said mechanism comprising a 
reversible acting hydraulic cylinder mounted on one of 
said pusher bars in substantially parallel spaced alignment 
therewith, a piston rod cooperating with said cylinder 
and actuable thereby, pusher means associated with said 
rod and adapted to engage work carriers positioned on 
the independently movable rail, said pusher means mova 
ble from a retracted position spaced longitudinally from 
said independently movable rail along said independently 
movable rail and for a distance greater than the length 
of said independently movable rail, said hydraulic cylin 
der functioning in conjunction with the advancing stroke 
of one of said pusher bars whereby said pusher means is 
effective to transfer a work carrier positioned on said 
independently movable rail to the adjacent portion of 
said spaced rail section when in alignment therewith. 

9. In a conveying apparatus for conveying articles 
through a series of treating receptacles including an 
aligned series of spaced rail sections fixedly supported 
over the receptacles, a chassis movably mounted over the 
receptacles and a chassis section movable independently 
of said chassis, a movable rail carried by the chassis, an 
independently movable rail carried by the chassis section, 
said movable and said independently movable rails 
adapted to fit in the spaces of the said spaced rail sections, 
means for moving the chassis section independently of 
the chassis, slidably mounted pusher bars carried by the 
chassis, means for reciprocating the pusher bars, pushers 
carried by the pusher bars and adapted to engage work 
carriers on said spaced rail sections and said movable rails, 
the improvement comprising an auxiliary pusher mech 
anism carried by the chassis and disposed adjacent to the 
independently movable rail, said mechanism comprising a 
reversible acting hydraulic cylinder mounted on one of 
said pusher bars in substantially parallel spaced alignment 
therewith, a piston rod cooperating with said cylinder 
and actuable thereby, pusher means associated with said 
rod and adapted to engage work carriers positioned on 
the independently movable rail, said pusher means mova 
ble from a retracted position spaced longitudinally from 
said independently movable rail along said independently 
movable rail and for a distance greater than the length 
of said independently movable rail, said hydraulic cylin 
der functioning in conjunction with the advancing stroke 
of one of said pusher bars whereby said pusher means is 
effective to transfer a work carrier positioned on said 
independently movable rail to the adjacent portion of 
said movable rail when in alignment therewith. 

10. In a conveying apparatus for conveying articles 
through a series of treating receptacles including an 
aligned series of spaced rail sections fixedly supported 
over the receptacles, a chassis movably mounted over the 
receptacles and a chassis section movable independently 
of said chassis, a movable rail carried by the chassis, an 
independently movable rail carried by the chassis section, 
said movable and said independently movable rails 
adapted to fit in the spaces of the said spaced rail sections, 
means for moving the chassis section independently of 
the chassis, slidably mounted pusher bars carried by the 
chassis, means for reciprocating the pusher bars, pushers 
carried by the pusher bars and adapted to engage work 
carriers on said spaced rail sections and said movable rails, 
the improvement comprising an auxiliary pusher mech 
anism carried by the chassis and disposed adjacent 
to the independently movable rail, said mechanism 
comprising a reversible acting hydraulic cylinder, a mem 
ber secured to one of said pusher bars and supporting the 
closed end of said cylinder, a piston rod cooperating with 
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said cylinder and actuable thereby, a pusher pivotally 
connected to said rod and adapted to engage work car 
riers positioned on the independently movable rail, said 
pusher movable from a retracted position spaced longi 
tudinally from said independently movable rail along 
said independently movable rail and for a distance great 
er than the length of said independently movable rail, 
means for slidably supporting said pusher during the lon 
gitudinal movement thereof, said hydraulic cylinder func 
tioning in conjunction with the advancing stroke of one 
of said pusher bars whereby said pusher is effective to 
transfer a work carrier positioned on said independently 
movable rail to the adjacent portion of said spaced rail 
section when in alignment therewith, said auxiliary push 
er mechanism when said pusher is in the retracted posi 
tion providing unobstructed vertical clearance whereby 
said chassis and said chassis section can be moved rela 
tive to each other. 

11. In a conveying apparatus for conveying articles 
through a series of treating receptacles including an 
aligned series of spaced rail sections fixedly supported 
over the receptacles, a chassis movably mounted over the 
receptacles having a section thereof fixedly supported in 
the elevated position, movable rail sections carried by 
the chassis, a fixedly elevated rail carried by the chassis 
section and adapted to fit in the space between said mov 
able rail sections when the chassis is in the elevated posi 
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tion, slidably mounted pusher bars carried by the chassis, 
means for reciprocating the pusher bars, pushers car 
ried by the pusher bars and adapted to engage workpieces 
on said spaced rail and said movable rail sections, the 
improvement comprising an auxiliary pusher mechanism 
carried by the chassis and disposed adjacent to the fixed 
ly elevated rail, said mechanism comprising a reversible 
acting hydraulic cylinder mounted on one of said pusher 
bars in substantially parallel spaced alignment therewith, 
a piston rod cooperating with said cylinder and actuable 
thereby, a pusher means associated with said rod and 
adapted to engage work carriers positioned on the fixedly 
elevated rail, said pusher means Inovable from a retracted 
position spaced longitudinally from said fixedly elevated 
rail along said fixedly elevated rail and for a distance 
greater than the length of said fixedly elevated rail, said 
hydraulic cylinder functioning in conjunction with the 
advancing stroke of said one of said pusher bars where 
by said pusher means is effective to transfer a work car 
rier positioned on said fixedly elevated rail to the adjacent 
portion of said movable rail when the chassis is in the 
raised position. 
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