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Fied Jas. 7, 1959, Ser. Na. 785,479 
7 Cains. (C. 198-9) 

The present invention relates to an improved transfer 
mechanism of the type used to transfer article carrying 
racks from one conveyor to another. More particularly, 
the present invention contemplates the provision of an 
improved transfer mechanism for use in automatically 
transferring such racks between intermittently moving 
conveyors or intermittently moving portions of conveyors. 
While transfer mechanisms of this type have a wide 

variety of applications, the preferred embodiment illus 
trated and described herein illustrates the use of the im 
provements of the present invention in a transfer Elecha 
nism for transferring racks carrying articles to be electro 
plated, from an intermittently moving shop conveyor or 
portion thereof, while it is stopped, to an automatic plat 
ing machine, and transferring racks carrying processed, or 
plated articles, from the plating machine to the shop 
conveyor. 

It is an object of the present invention to provide an 
improved transfer mechanism of the above mentioned 
type, which is simple in design, easily manufactured, dura 
ble in construction, and reliable and efficient in operation. 

It is an object of the present invention to provide an 
improved transfer mechanism for transferring work carry 
ing racks between first and second conveyors and in which 
a cart shuttles back and forth between the conveyors and 
is provided with rack supporting means which moves ver 
tically only, relative to the cart, the latter being provided 
with guide means which prevents horizontal movement of 
the rack supporting means relative to the cart. 

It is also an object of the present invention to provide 
an improved transfer mechanism of the above inentioned 
type which includes means providing delay Safety posi 
tions and means successively moving a cart to transfer 
stations at each of the conveyors and then stopping it in 
a delay safety position intermediate the conveyors. 
Another object of the present invention is to provide 

an improved transfer mechanism of the above ineiationed 
type including a cart movable between a transfer station 
of the first conveyor and a transfer station of the second 
conveyor, and which includes a rack Support which is 
adapted to carry a rack during movement of the cart in 
one direction between said stations and Wihch includes 
means for gradually moving the rack support vertically 
in one direction during such rack carrying inovement of 
the cart. 

It is also an object of the invention to provide an 
inproved transfer mechanism of the above mentioned 
type including a cart having a vertically filovable rack 
support and rack support positioning means which is nov 
able while the cart is in one of said stations to inove the 
rack support vertically in one direction and which is 
movable while the cart is in the other station so that 
during movement of the cart from the unloading station 
to the loading station, the rack support is gradually 
moved vertically in the opposite direction. 
A further object is to provide an improved transfer 

mechanism which provides vertical movement of the rack 
support for transferring of a rack between one con 
veyor and the transfer mechanism, but in which the trans 
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fer mechanism does not provide any substantial vertical 
movement of the rack support while the cart is at the 
other conveyor, the transfer between such other conveyor 
and the transfer mechanism being in response to vertical 
movement of a part of such other conveyor. 

2 
It is also an object of this invention to provide an in 

proved transfer mechanism for automatically transferring 
article carrying racks from a first conveyor to a loading 
station of a second conveyor and simultaneously trans 
ferring article carrying racks from an unloading station 
of the second conveyor to the first conveyor. 
Another object of the present invention is to provide 

an inproved transfer mechanism for transferring work 
carrying racks between two spaced conveyors and which 
is powered by a simple single power means, which both 
moves a cart between transfer stations at the conveyors, 
and vertically moves rack supporting means carried by the 
cart reaching a transfer station. 
More specifically, it is an object of the present invention 

to provide Such a transfer mechanism which employs a 
simple mechanical drive which, without the operation of 
limit Switches or valves, vertically moves the rack stip 
porting means as soon as the cart reaches a transfer 
station and effects a transfer of a rack between the cart 
and one of the conveyors. 

It is a further object to provide such a transfer mecha 
nism which includes a chain and sprocket type drive 
mechanism in which a bracket connected to the chain 
drives the cart between transfer stations and passes around 
a sprocket wheel when the cart reaches a transfer station 
to effect vertical movement of the rack supporting means 
relative to the cart. 

It is a further object to provide an improved transfer 
mechanisin of the above mentioned type of a design such 
that the proportions thereof may be readily varied to pro 
vide desired variations in the path of travel of the rack 
Supporting means. 

it is also an object to provide such a construction in 
which the vertical load carried by the rack supporting 
means is separately taken and not transferred to the chain. 
Other and more detailed objects of the present inven 

tion will be appreciated by those skilled in the art from 
a consideration of the following specification, the ap 
pended clains and the accompanying drawings wherein: 
FIGURE 1 is a broken pian view illustrating partially 

diagrammatically a transfer mechanism embodying the 
present invention disposed for effecting transfers between 
a shop conveyor and an automatic piating machine; 
FIGURE 2 is a sectional view of the structure it as 

trated in FIGURE 1, taken substantially along the line 
2-2 thereof, but showing the position of the transfer 
mechanism just prior to the lowering of the rack onto the 
shop conveyor hook; 
FIGURE 3 is an enlarged view similar to FIGURE 2 

showing the position of the transfer nechanisia after the 
transfer of a rack to the shop conveyor; 
FIGURE 4 is an enlarged broken elevational view of 

the structure illustrated in FIGURE 1, taken substantially 
from the line 4-4 thereof: 
FIGURES5 and 6 are broken enlarged sectional views 

of the structure illustrated in FIGURE 3, taken substan 
tially along the lines 5-5 and 6-6 thereof, respectively; 
FIGURE 7 is a diagrammatic view showing the linit 

Switch arrangement for the transfer mechanism illustrated 
in FGURES 1 to 6, inclusive; 
FIGURE 8 is a broken plan view similar to FIGURE 1. 

showing a transfer nechanism constructed according to a 
modified form of the invention; 
FIGURE 9 is a broken side elevational view of the 

transfer mechanism illustrated in FIGURE 8; 
FIGURE 10 is a broken pian view of the construction 

illustrated in FIGURE 9; 
FIGURE 11 is a broken enlarged sectional view of the 

structure illustrated in FIGURE 9, taken substantially 
along the line S-is thereof; 
FiGURE 12 is a broken enlarged end elevational view 
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of the structure illustrated in FIGURE 9, as seen from the 
right-hand end thereof; 
FIGURE 13 is a broken enlarged somewhat diagram 

matic view showing certain details of the structure illus 
trated in FIGURE 9; 
F1GURE 14 is a diagrammatic view showing alterna 

tive part positions and the resulting effect upon the path 
of noverinent of the rack support; 
FIGURE 5 is a family of curves showing various paths 

of n:ovement of the rack support which may be selectively 
incorporated in the transfer mechanism; and, 
FIGURE 16 is a broken end elevational view similar 

to FIGURE 12, showing a transfer mechanism embodying 
another modified form of the invention. - 

Referring to the drawings, and particularly to FIG 
URFS 1 to 6 thereof, the transfer mechanism of the pres 
ent invention is generally indicated at 29 and in the appli 
cation thereof there illustrated, is employed to transfer 
Work Supporting racks 22 between a shop conveyor 24 
and the conveyor 26 of an automatic electroplating na 
chine 28. In the particular machine illustrated in FEG 
URES 1, 2 and 3, the machine conveyor 26 is carried by a 
machine chassis 30 which moves between a lower position 
illustrated in full lines in FIGURE 2, and a raised posi 
tion illustrated in broken lines in FIGURE 2, and the 
inachine 23 has at one side thereof a space between tanks 
32 and 34 thereof providing a loading station 36 and an 
unloading station 38. The shop conveyor 24 has corre 
sponding stations designated unloading station 40 and 
loading station 42. In the transfer mechanism 20 of FIG 
URES 1 to 6, inclusive, there are two substantially identi 
cal units 44 and 46, the unit 44 constituting a loader which 
is here so designated because it loads the plating machine 
28, and the unit 46 constituting an unloader for the ma 
chine 28. These units are interconnected and held in 
spaced parallel relation by a spacer frame 48 and are dis 
posed with the loader 44 extending between the unloading 
station 49 of the shop conveyor 24 and the loading station 
36 of the plating machine 28, and the unloader 46 ex 
tending between the unloading station 38 of the machine 
28 and the loading station 42 of the conveyor 24. 

Because of the identity of construction of the units 44 
and 45, only the loader 44 will be described in detail, the 
corresponding parts of the unloader 46 being designated 
by the same numeral with a prime mark, where reference 
thereto is believed to facilitate understanding of the in 
vention. The loader 44 comprises a fabricated base frame 
59 which is connected to the unloader base 50' by the 
spacer frame 48. . 
The loader base 56 extends from the shop conveyor 

unloader station 40 past the machine loading station 36 
and underneath the tank at the opposite side of the ma 
chine, as best illustrated in FiGURE 1. A pair of tracks 
52 are motinied on the base 58 and extend longitudinally 
thereof at opposite sides thereof between the conveyor un 
loading station 40 and the machine loading station 36 and 
are supported in spaced parallel relation above the base 
50 on uprights 54 interconnected by transverse braces 55. 
In the preferred embodiment illustrated, these tracks 52 
are formed of angles 56 and 53 which define outwardly 
facing channels. A cart generally indicated at 69 is 
mounted on the tracks 52 for movement between the un 
loading station 40 and the loading station. 36. This cart 
60 comprises a pair of inwardly facing channels 62 inter 
connected by transverse members 54 and which carry, as 
best illustrated in FIGURE 5, rollers 65 adapted to roil 
within the outwardly facing channels of the tracks 52, the 
roilers 66 rolling along the horizontal flanges of the lower 
angles 56. 
As illustrated in FIGURE 5, each roller 66 is carried 

on a boit member 68 which extends through and is sup 
ported on a plate 70 welded across the inwardly facing 
channel 62. The cart 68 also includes, at opposite sides 
thereof, verticaliy extending tubular posts 72, the lower 
ends of which are welded to the otter faces of the chan 
nels 62, as best illustrated in FIGURE 5 centrally thereof. 
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The posts 72 are additionally supported by inclined 
braces 74 secured at their upper ends to the posts 72 and 
secured at their lower ends to the channels 62 adjacent the 
opposite ends thereof. These braces 74 are interconnected 
by tubes 76 extending transversely of the cart to further 
support the posts 72 against movement transversely of the 
cart. The transverse frame member 64 at the outer or 
left-hand end of the cart, as viewed in FiGURE 3, carries 
a depending channel 78 best illustrated in FIGURE 5, 
braced by a gusset plate 80 and which carries at its lower 
end a bracket 82 to which is connected the outer end of a 
piston rod 84 of a hydraulic cylinder 86 which is mounted 
in the base 5) and disposed longitudinally and centrally 
thereof. 

Each tubular post 72, which is secured to the cart 
frame as above described, carries an inner movable post 
88 extending outwardly of both ends of the post 72. At 
its upper end the post 88 carries a pair of angles welded 
thereto to provide a W-shaped rack support 90 which is 
adapted to receive and support a downwardly opening 
V-shaped arm 92 extending laterally outwardly of the 
rack 22. At its lower end the movable post 88, as best 
illustrated in FIGURE 5, carries a roller 94 supported on 
an angle 96 for rotation about a horizontal axis. Each 
roller 94 is received in a lift track 98 in the shape of 
an inwardly facing channel extending longitudinaily of 
the loader below the track 52 and externally of the up 
rights 54 upon which it is supported. Referring to FIG 
URES 6 and 3, each lift track 93 is pivotally supported 
at its inner or right-hand end as viewed in FIGURE 3, 
upon a transversely extending pivot bar 630 (see FIG 
URE 6) rotatably supported at opposite sides of the frame 
50 in bearing blocks 1892. The bar 90 is connected 
to the lift tracks 98 by pins 104 extending through a collar 
206 which is welded within the lift track 98 and receives 
the end of the pivot bar 100. 
At its outer, or left-hand end, each lift track 98 is 

secured to a lift frame generally indicated at 103. The lift 
frame 108 comprises a transversely extending angle .50, 
the opposite ends of which are secured to the top of the 
lift tracks 98 at the outer crieft-hand ends thereof. Adja 
cent its center the angle 11 G has an inverted generally 
U-shaped frame portion A12 extending upwardly there 
from. The transversely extending angle 134 constituting 
the web portion of this U-shaped frame portion also serves 
to mount a bracket 16 providing a pivotal connection 
for the upper end of the piston rod 118 of a hydraulic 
cylinder 20, the lower end of the cylinder 120 being 
pivotally mounted on a transversely extending base mem 
ber 22. 

It will now be appreciated that when the cart 60 is in 
the loading station 48 of the shop conveyor 24, move 
ment of the lift track 98 from its lower position, which 
is the position in which the lift track 98" is shown in 
FIGURE 3, upwardly to the position in which the lift 
track 98 is shown in FIGURE 3, will cause the movable 
post 86 and hence, the W-shaped rack support 9, at its 

60 

upper end, to be raised. It will also be appreciated that 
the movable rack support post 88 may be gradually raised 
or lowered during movement of the car 69 depending 
upon the position of the lift track 98 which will serve 
as a ramp along which the roller 94 will travel. 

70 

The shop conveyor 24 has spaced therealong a plurality 
of Supports generally indicated at 124 which are movable 
therealong and which include a horizontally extending 
bar 26 adapted to engage under laterally inwardiy ex 
tending inverted W-shaped support arms 28 provided on 
the racks 22. From the foregoing description it will be 
appreciated that the cart 66 is moved, in the construction 
illustrated in FIGURES 1 to 6, inclusive, by the supply 
of hydraulic pressure to the hydraulic cylinder 86, and 
that the lift track 98 is moved to control the position 
of the rack Support 98 by controlling the pressure in the 
hydraulic cylinder 20. it will, of course, be appreciated 
that the carts 60 and 66 must be moved in proper timed 
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relation to the operation of the shop conveyor 24 and 
the conveyor 26 of the automatic plating machine 26. 
The shop conveyor 24 forms no part of the present inven 
tion and may be of any construction such that the Slip 
ports 24 are moved to and from and stopped in the 
unloading and loading stations 46 and 42, respectively, 
of the conveyor 24. 

Similarly, the automatic plating machine 28 and its 
conveyor 26 form no part of the present invention and 
may be of any construction in which the chassis 36 is 
moved between the positions illustrated in FIGURE 2 and 
in which the conveyor 26 is provided with rack supports 
539 which are moved to and from and are stopped in 
the machine unloading and loading stations 38 and 36, 
respectively. 
From the foregoing description of the construction of 

the improved transfer mechanism of the present inven 
tion, it will be appreciated that the operation involves the 
transfer of a rack 22 carrying raw or unplated work from 
the shop conveyor 24 to the loader cart 68 at the con 
veyor unloading station 46, movement of the cart 60 to 
the machine conveyor loading station 36 and the transfer 
at that station of the rack 22 from the cart 68 to the 
machine conveyor 26. During these steps in the opera 
tion another rack 22 carrying plated work is simultane 
ously being transferred from the machine conveyor 26 
at the unloading station 38 thereof to the cart 60', thence 
carried by the cart 69' to the loading station 42 of the 
shop conveyor 24 and there transferred from the cart 69' 
to the conveyor 24. 

It will be appreciated that this general operation may 
be provided by any suitable control system, a controlling 
consideration being that the control of the transfer mecha 
nism 28 is interlocked with the control of the automatic 
plating machine 28 and of the conveyor 24 to prevent 
damage to the equipment. To this end delay safety posi 
tions are provided at which the carts 68 and 63' stop 
until the conveyors are ready for them to effect their 
simultaneous loading and unloading transfers. The delay 
safety position of the cart 6 of the loader 44 is indicated 
in FIGURE 3 by the center line 132 and the delay safety 
position of the cart 60' of the unloader 45 is indicated 
by the center line 134. The loader cart 60 stops at the 
center line 132 when it is moving away from the machine 
conveyor 26 and the unloader cart 68' stops at the center 
line A34 when it is moving away from the shop conveyor 
24. This may be accomplished in any suitable way as, 
for example, by limit Switches 136 and 136' diagram 
matically illustrated in FIGURE 7 which control the 
Supply of liquid to the hydraulic cylinders 86 and 35’. 
When a rack support 124 of the shep conveyor reaches 
the unloading station 4 it actuates a limit switch (not 
shown), which starts the cart 60 of the loader toward 
the unloading station 48. As the cart 68 reaches unload 
ing station 46, it actuates limit switch 138 which both 
stops the cart 69 by stopping the flow of liquid to cyl 
inder 86 and Supplies liquid to hydraulic cylinder 20 
which raises the lift frame 83 and with it the lift track 
93, the movable post 83 and the rack support 90 which 
lifts the rack 22 from the conveyor support 24. As the 
lift frame 168 reaches its upper limit of travel it actuates 
a limit switch 40 which starts the cart 69 toward the 
machine conveyor 26 and its loading station 36. As the 
cart 6), now carrying a rack 22 approaches the machine 
conveyor loading station 36, it may actuate a limit switch 
142 causing the cart 68 to proceed toward loading station 
36 at a reduced speed. Upon reaching loading station 
36, the loader cart 68 is stopped by actuating limit switch 
144 which also lowers the lift frame 263 and track 93 
and starts the machine chassis 30 up. The lift frame 198 
is stopped at its lower limit by again actuating limit switch 
E4 which also starts the loader cart 6) toward its delay 
Safety position 132 at which it is stopped by actuating 
limit switch 36. -- 

The cart 68' of the unloader 46 is started toward the 
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6 
machine conveyor 26 from its delay safety position 134 
When the machine conveyor 26 has completed a transfer 
Inovement of the racks along the conveyor, which it effects 
while the chassis 39 is in its raised position. Upon com 
pleting this upper transfer movement a limit switch (not 
shown) is actuated which starts the machine chassis 30 
down and also starts the cart 6' of the unloader 46 to 
Ward the machine and its unloading position 38. As the 
unloader cart 60' reaches this unloading position 38, it 
actuates a limit switch 38' which stops the cart 60' in 
the unloading position 38 and raises the lift frame A63' 
and the lift track 98". When the lift frame 108 reaches 
the upper limit of its movement it actuates limit switch 
149 stopping the lift frame 68' in its upper position 
and starting the unloader cart 60' toward the shop con 
veyor 24, provided the machine chassis has reached the 
lower limit of its travel and actuated a circuit preparing 
limit switch (not shown). This downward movement 
of the machine chassis 30 transfers a rack 22 of plated 
Work from the machine conveyor 26 to the cart 68. The 
unloader cart 66 then proceeds toward the shop con 
veyor 24, and the loading station 42 thereof and as it 
approaches this loading station, it may actuate a limit 
Switch 42 causing the cart 60' to proceed toward the 
loading station 36' at a reduced speed. Upon reaching 
loading station 42, the unloader cart 60' is stopped by 
actuating limit switch 44 which also lowers lift frame 
E08 to transfer the rack 22' from the cart 69' to one 
of the supports 24 of the conveyor 24. As the lift 
frame i38' reaches its lower limit, it actuates limit switch 
248 which stops it in its lower position and starts the 
unloader cart 68' toward its delay safety position 134. 
This actuation of the limit switch 40' also starts the 
conveyor 24. The unloader cart 6' proceeds toward and 
is stopped at its delay safety position 34 by actuating 
the limit Switch 36. The carts 60 and 60 remain in 
their respective delay safety positions 132 and 134 until 
they are again started toward the shop conveyor 24 and 
the machine conveyor 26, respectively, as described above. 
Any Suitable electric circuit and hydraulic system may 

be employed for providing the above described cycle of 
operation of the transfer mechanism. A suitable electric 
circuit and hydraulic system will be apparent to one 
skilled in the art and accordingly, the Specific details of 
the electrical circuit and hydraulic system form no part 
of the present invention and are not included in the 
present disclosure. 

In the embodiment of the invention illustrated in FiG 
URES 1 through 7, inclusive, the transfer mechanism 
comprises a pair of similar units 44 and 46 which Operate 
simultaneously, one loading the automatic plating ma 
chine 28 from the shop conveyor 24, while the other is 
tinloading the plating machine and transferring the racks 
to the shop conveyor. 

In a modified form of the present invention, illustrated 
in FIGURES 8 through 16, inclusive, the transfer mecha 
nisin which is generally indicated at i59, comprises a single 
unit extending between the plating machine 28 and the 
shop conveyor 24 which unit Successively operates to load 
and unioad the machine conveyor. In the construction 
illustrated in these figures, the transfer mechanism 150, 
in addition to providing the vertical movement incident 
to unloading a raw rack from the shop conveyor and 
to loading a finished rack on the shop conveyor, also pro 
vides the vertical movement incident to transferring a 
TaW rack to the machine conveyor and to transferring a 
finished rack from the machine conveyor. Referring to 
FIGURE 8, the transfer mechanism 156 extends between 
a transfer station 246 at the shop COIVeyor 24 and a trans 
fer station 148 at the machine Conveyor 26. The transfer 
mechanism 158 comprises a main frame generally indi 
cated at 152 consisting of longitudinally extending angles 
54 supported on legs 156 and connected by transverse 
frame members 258. These angles 154 carry longitudi 
nally extending inwardly facing channel-shaped tracks 
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E69. In this modified form of the invention the cart is 
generally indicated at 2.62 and includes a base plate 163 
supported on spaced longitudinally extending angles ió6 
welded to the underside of the base piate 164 and carry 
ing longitudinally spaced rollers 168 mounted for rotation 
about a horizontal axis and disposed to roll within the 
channel-shaped tracks 160. At its opposite sides the 
cart 162 has upwardly turned tapering sides 79 which 
may be formed integral with the base plate i64 and which 
carry centrally thereof vertically disposed hollow posts 
172 welded or otherwise suitably Secured thereio. Each 
hollow post 172 carries an inner verticaily movable post 
174, the upper end of which carries a laterally inwardly 
extending support arm i76 adapted to engage a co-operat 
ing support arm 175 on the rack 2.77 and the lower end 
of which has a lift bracket 178 secured thereto by bolts 
180. This lift bracket comprises a horizontally extending 
inwardly opening channel-shaped section i82 and an up 
wardly extending attaching portion 84 adapted to overie 
and be secured by the bolts 180 to the lower end portion 
of the movable post 74. Each of the side piates 17. 
of the cart 62 also has welded thereto a pair of vertically 
extending parallel drive bars 36 disposed at opposite 
sides of the post 172. As best illustrated in FIGURES 
11 and 12, these drive bars 86 have inwardly offset iower 
end portions which extend downwardly from the cart base 
plate 64 in spaced parallel relation. The cart 62 is 
driven through these bars 36 in a manner which will 
now be described. 
A pair of parallel sprocket shafts 288 and 99 are 

spaced longitudinally of and extend transversely of the 
frame 152. These shafts 583 and 1962 are journalled in 
bearing blocks 92 secured to the inner sides of the 
depending flanges of the main frame angles 54. Out 
wardly of the frame channels 54 the shaft 88 carries 
at each end thereof a sprocket wheel (94 keyed thereto 
and similarly, the shaft 9G carries sprocket wheels 33. 
At each side of the frame 52 is a rollier chain 98 
trained over the sprocket wheels 194 and 896 at corre 
sponding ends of the shafts 33 and 98. The shaft 38 
is driven through a sprocket wheel 266 keyed thereto be 
tween the frame angles i54, by a chain 292 trained over 
the sprocket wheel 263 and over another sprocket wheel 
24 keyed to the output shaft of a speed reducer 285 
driven through a suitable coupling 238 by a hydraulic 
notor 219. Each chain 598 carries a drive bracket 2:12, 
secured to the chain by what is known in the trade as a 
K-1 attachment. In this attachment the conventional 
outer side plates of a roller chain are replaced by side 
plates 224 which have laterally cutwardly turned flanges 
256 for attachment purposes. As illustrated in Fis URE 
11, the bracket 2:2 has a horizontal flange 213 which is 
bolted to the fianges 216 of the K-1 attachment and has 
a vertical flange 228 at the outer side of the chain and 
which carries a roller 222 mounted at the iniher or left 
hand side of the flange 223 as viewed in Fi{CURES 11 
and 12, for rotation about a horizontal axis so disposed 
as to coincide with the axis of the shaft 188 when the 
portion of the chain to which the bracket 2S2 is connect 
ed, is engaging the sprocket wheel 394. Similarly, the 
axis of the roiler 222 coincides with the axis of the shaft 
E90 when the portion of the chain 93 to which the 
bracket 2E2 is attached, engages the sprecket wheel i96. 
Each roller 222 rols along the upper surface of a Support 
bar 224 extending longitudinally of the nain frame and 
supported therefrom outwardly of the chain i98 and 
sprocket wheels 594 and 135 on transversely extending 
angles 226. In this manner the bracket 212 is vertically 
supported on the frame 52 without reiying on the chain 
E93 for vertical support. Stability for the bracket 2:2 in 
the plane of the chain 193 is provided, as best iliustrated 
in FEGURE 13, by brackets 223 secured to adjacent links 
of the chain 153, also by K-1 attachments. These 
brackets 228 each have a verticaliy extending flatige 23; 
disposed in the plane of the fiange 226 of the bracket 232 a -- 
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aid having aa arcuate edge surface 232 adapted to fit 
a co-operating arcuate edge Surface 234 of the flange 229 
of the bracket 2:2 when the links of the chain to which 
the bracket 2:2 and 223 are attached, are trained over 
the sprocket wheel 1948. 
The flange 220 of the bracket 22, at its outer or right 

hand side, as viewed in FIGURES 11 and 12, carries a 
drive disk 236 stud welded thereto as illustrated at 238 in 
FiGURE 11, in spaced relation to the axis of the roller 
222. The drive disk 235 fits between and is adapted to 
engage the adjacent edges of the drive bars i86 to drive 
the cart 162. The drive bracket 252 aiso carries a roller 
240, which, in the construction illustrated, is mounted 
eccentrically of the drive disk 236 on a horizontally dis 
posed bolt 242 extending through the disk 236 and the 
flange 220 of the bracket 212, the roller 240 being carried 
by the bolt 242 outwardly of the drive disk 236 or to the 
right thereof as illustrated in FIGURES 11 and 12. The 
roller 246 is disposed within the inwardly facing channel 
shaped fitting 82 secured to the end of the movable lift 
post 74. 

It will now be appreciated that as the drive bracket 252 
is noved horizontally by and with the chain 398, the drive 
disk 236 engages one of the drive bars 536 and moves the 
cart along the track 16t. When the bracket 252 reaches 
one of the sprocket wheels 94 or 596, and moves around 
the Sprocket wheel, it will be appreciated that the drive 
disk 236 engages the opposite drive bar 186 to stop the 
cart and move the cart in the opposite direction. During 
this movement of the bracket 252 about either of the 
Sprocket wheels, the roiler 240 co-operates with the chan 
nel-shaped fitting 582 in which it is disposed, to move 
the movable lifi post 74 vertically. During this move 
ment of the drive bracket 2S2, its supporting roller 222 
remains in engagement with the upper surface of the Sup 
porting bar 224 at a times. 

it will be appreciated, also, that the spacing of the 
roller 246 vertically relative to the roller 222 will deter 
mine the amount of vertical movement of the lift post 
E74. Also, the vertical spacing of the disk 236 relative 
to the roller 222 will determine the distance which the 
cart 162 moves beyond the axis of the sprocket wheels 
£94 and ES5. Both of the factors, that is, the amount of 
movement of the cart beyond the axis of the sprocket 
wheels and the vertical movement of the lift post 74 
co-operate to determine the path of movement of the rack 
Supporting arm A76 at the upper end of the lift post 74. 

This is clearly illustrated in FIGURE 14 in which the 
spacing of the roller 240 eccentrically of the sprocket 
wheel 54 is such as to provide the desired vertical move 
ment of the rack support E76, the highest and lowest 
positions of which are there indicated at 176a and 176b, 
respectively. Intermediate positions of the rack support 
arm i75, corresponding to the full line positions of the 
drive disk 236, are shown in full lines in Fig URE 14. 
The broken line intermediate positions of the rack sup 
port arm 76 shown in FIGURE 14 illustrate the effect 
of moving the drive disk 236 from the ful iine position 
there illustrated to the broken line position there shown. 
FIGURE 15 is a family of curves illustrating a number 

of different paths which the rack support arm 76 may be 
made to travel for a given spacing of the lift post driving 
roller 240 relative to the roiler 222 by varying the verti 
cal spacing of the drive disk 236 relative to the roller 222 
which, as previously stated, is coaxial with the sprocket 
wheel during movement of the drive bracket 252 about the 
sprocket wheel. The curve indicated by the reference 
character 244 is a circle and represents the path of move 
ment which would be obtained when the drive disk 236 is 
coaxial with the lift post roller 24-9. The inner, or left 
hand curve 245 indicates a path of travel which would 
be obtained with the drive disk 236 disposed slightly 
closer to the axis of the roller 222 than is the lift post 
roler 243. - 

in the constriction illustrated in FC JRES 8 through 
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14, inclusive, the drive disk 236 is spaced from the axis 
of the roller 222 a greater distance than is the roller 240 
which drives the lift post 74. By varying this spacing 
the rack support arm 176 may be made to follow, for 
example, any of the paths indicated by the other curves 
of FIGURE 15. The transfer mechanism construction 
illustrated in FIGURES 8 through 13, inclusive, is de 
signed to cause the rack support arms 276 to follow the 
path indicated by the curve 243 of FIGURE 15. 

It will be appreciated that the spacing of the axis of 
the drive disk 236 from the axis of the roller 243 will 
determine the deceleration and acceleration of the cart 
E62 as the drive bracket 252 passes around the sprocket 
wheel. For example, when the rack support arm 575 
follows a path indicated by the curve 248, the cart 2.62, 
which moves at a uniform rate of speed while the drive 
bracket 212 is travelling between the sprocket wheels 194 
and 296, will decelerate in the distance indicated at 250 in 
FIGURE 15, which is the distance between the axis of 
the drive disk 236 and the axis of the roller 222. As 
the drive bracket 212 passes around the sprocket wheel 
j94, for example, while the chain is moving in the di 
rection indicated by the arrow 252 in FGURE 13, the 
cart. A62 during the first 90 of rotation of the sprocket 
wheel 94, decelerates from the above mentioned uniform 
speed to a speed of zero and during the next 90 of ro 
tation of the sprocket wheel 594, the cart i62 accelerates 
in the opposite direction to the above mentioned uniform 
speed. 
The transfer of the rack to or from the rack Supporting 

arm A76 is made at the midpoint of the curve, or referring 
to FIGURE 14, when the rack support arm i76 is in the 
position indicated at 76c. The sprocket wheel turns 
at a constant angular velocity during this transfer and 
accordingly, it will be appreciated that the linear velocity 
of the rack support arm 76 is less, at the midpoint of 
the curve, as the distance of the drive disk 236 from the 
roller 222 is increased. Referring to FIGURE 9, the 
transfer mechanism is so constructed that the center line 
of the shop conveyor is tangent to the path of movement 
of the center of the drive disk 235 as it passes around the 
sprocket wheel 134. Similarly, the center line of the 
machine conveyor is tangent to the path of movement 
of the center of the drive disk 236 as it passes around 
the sprocket wheel 596. 
At the center of the lower course of the chain 98, 

between the sprocket wheels É94 and 96, is a chain 
support 252 which is supported on and extends between 
transversely extending base members 254. It will be 
appreciated that since the sprocket shaft 38 is the one 
which is driven, the lower course of the chain 593 will be 
slack during operation of the mechanism to move the 
cart 62 to the right, as viewed in FIGURES 7 and 8. 
During such operation the lower course of the chain is 
supported by the support 252. 
The position of the fitting 582 at the lower end of the 

movable lift post 74, when the portion of the chain 93 
to which the drive bracket 2A2 is connected is a part 
of the lower course of the chain 193, is shown in broken 
lines in FIGURE i0. At opposite sides of the base 10 
and also mounted on the transverse base members 254 
at the outer ends thereof, are suitable stop bars 256 which 
extend longitudinally of the mechanism, as is best seen 
in FGURES 7 and 8. As will be seen froin the above 
mentioned broken line showing in FIGURE 10, these stop . 
bars 256 are disposed in the path of movement of the lift 
post fitting 82 as the drive bracket 252 moves along 
the lower course of the chain i98. The stop bars 256 
are employed as safety stops and are not used in normal 
operation, the stopping of the cart 62 being in response 
to the actuation of limit switches 258 and 269 (see FIG 
URES 7 and 9) which may be mounted on the underside 
of the support bar 224 and disposed to be actuated by 
the flange 226 of the drive bracket 212 as the latter moves 
along the lower course of the chain 593. 
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In operation the above described transfer mechanism 
illustrated in FIGURES 8 through 14, inclusive, functions 
as follows. Generally stated, the transfer mechanism 
50 operates to pick up a rack 177 from the shop con 

veyor and deposit it on a machine conveyor for loading a 
plating machine and after an indexing of the machine 
coilveyor, Serves to remove a finished rack from the ma 
chine conveyor and deposit it on the shop conveyor. As 
pointed out above, in the transfer mechanism 53, both 
of these functions are performed by a single loader-un 
loader unit, rather than by two separate units as in the 
embodiment illustrated in FIGURES 1 to 7, inclusive. 

in one complete cycle of operation the cart 62 moves 
from a delay safety position indicated by the broken line 
showing 262 of the lift post end fitting 182 in FIGURE 9, 
to a second delay safety position indicated by the broken 
line showing 264 of another position of the lift post end 
fitting 182 and returns to the delay safety position 262. 
Describing the cycle of operation in more detail, the cart 
ió2 starts from the delay safety position 262 in response 
to the actuation of a limit switch (not shown) on the 
shop conveyor by the arrival of a shop conveyor rack 
Support in position for a rack carried thereby to be picked 
up by the transfer mechanism. It will be appreciated 
that during the initial movement of the transfer mech 
anism the drive bracket 2:2 is connected to the lower 
course of the chain 98 and moves toward the sprocket 
wheel 94, and as it moves upwardly around the sprocket 
Wheel, it raises the movable lift post 474 through the co 
operation of the roller 246 with the fitting 82, causing 
the rack support arm 75 to follow a path indicated by the 
curve 248 in FIGURE 13, and lift a rack of unplated work 
from the shop conveyor. As the movement of the chain 
198 continues, the drive bracket 212 moves the cart 62 
toward the machine conveyor with the bracket 22 mov 
ing along the upper course of the chain 98. When the 
bracket 22 reaches the sprocket wheel 96 it moves 
downwardly around the sprocket wheel 196 causing the 
rack Support arm 175 to deposit the rack of unplated 
workpieces upon the machine conveyor. 
The drive bracket 2E2 then moves along the lower 

course of the chain 398, moving the empty cart 52 to the 
delay safety position 264 at which it is stopped by actua 
tion of the limit switch 256. The cart remains at this 
delay Safety position while the machine conveyor oper 
ates to move the rack just delivered to the machine con 
veyor along the conveyor and move a rack of plated work 
into position to be removed from the machine conveyor 
by the transfer mechanism. The arrival in this position 
of the machine conveyor hook carrying a rack of plated 
Work actuates a limit switch (not shown) on the machine 
and Starts the cart 462 from the delay safety position 264 
toward the sprocket wheel 96. As the cart 162 ap 
proaches the machine, the drive bracket 222 moves up 
Wardly around the sprocket wheel 156 causing the rack 
Support arm 76 to lift the rack of plated work from the 
machine conveyor. Upon continued movement of the 
chain 198 the cart 162 moves toward the shop conveyor 
With the drive bracket 22 noving along the upper ccurse 
f the chain and as the bracket 222 passes around the 

sprocket wheel 94, the rack support arms 76 deposit the 
rack of plated work on the shop conveyor hook. The 
chain i98 continues to move with the drive bracket 23.2 
moving along the lower course of the chain and carrying 
the cart 162 to the delay safety position 262 in which it is 
stopped by actuation of the limit switch 258. In additical 
to stopping the chain 193 by stopping the hydraulic notor 
212, the limit switch 258 signals the shop conveyor 24 to 
move the hook to which a rack of plated work has just 
been delivered, along the conveyor and to move into po 
sition another hook carrying a rack of unplated work. 
From the time that the cart is2 starts from the delay 
safety position 262 toward the shop conveyor until the 
cart returns to and is stopped at the delay safety position 
262 by actuation of the limit switch 258, the shop con 
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veyor is stationary. It is approciated, of course, that this 
may mean either that the shop conveyor ruins interini 
tently, or that a type of shop conveyor is employed in 
which means are provided for maintaining a shop con 
veyor hook stationary in position at the transfer mecha 
nism while the shop conveyer in general continues to 
move. it will be appreciated that any suitable electric 
circuit and hydraulic systern for providing the above de 
scribed cycle of operation may be employed aid accord 
ingly, it is not believed necessary to illustrate and describe 
in detail herein the electrical circuit and hydraulic Systern 
for providing this cycle of operations. 
While the transfer mechanistin illustrated in FIGURES 

8 through 14, inclusive, employs a hydraulic motor 20, 
it is contemplated that if desired, a mechanical drive for 
the chain 93 may be provided. An embodiment of the 
present invention employing a mechanical drive is illus 
trated in FIGURE 16 which differs from the construction 
illustrated in FIGURES 8 through 14, inclusive, only in 
that in place of the hydraulic motor 2i} and speed re 
ducer 286, there are substituted an electric motor 255 
wihich drives through a conventional variable speed notor 
263 and a speed reducer unit 273 to the Sprocket 
wheel 234. 
While only several specific embodiments of the inven 

tion have been illustrated and described herein, it will 
be readily appreciated by those skilled in the art that 
numerous modifications and changes inay be made with 
out departing from the spirit of the present invention. 
What is claimed is: 
1. A transfer mechanisin for transferring work racks 

etween two spaced stations connprising a frame, track 
means on said fraine extending between the Stations, a 
carriage novably Inted on said track means, guide 
means on said carriage, a collinn including rack-engag 
ing means thereon mounted in Said guide means for up 
and down movement relative to said carriage, roller means 
rotatably mounted adjacent to each end of Said track 
means, a fiexible drive elenient extending longitudinally 
of said track means and trained around Said rollier means, 
drive means for moving said drive element along Said 
track means, and engaging means on and movable with 
said drive element disposed in driving engagement with 
said carriage for movement thereof between the stations 
in response to movement of said drive element and for 
engaging coacting naeans on said column for raising and 
lowering said column in response to the aircuate travel of 
said engaging means arou ind said roller ineans. 

2. A transfer mechanisia for transferring Work racks 
between two spaced stations coing rising a frame, track 
means on said fraine extending between the Stations, a 
carriage movably mounted on said track means, guide 
means on said carriage, a colujian including rack-engagiiig 
means thereon mounted in Said guide nieans for up and 
down movement relative to said carriage, rollier neans 
rotatably mounted adjacent to each end of Said track 
means for rotation about substantially, horizona axes, a 
fiexible drive element extending longitudinally of Said 
track means and trained around said roller means, revers 
ible drive means for moving said drive eleinent along 
said track means, and engaging means on and movabie 
with said drive eiennent disposed in driving engagement 
with said carriage for novenient thereof between the sta 
tions in response to movement of said drive element and 
for engaging coacting means on said count for raising 
and lowering said column and for halting and Feversing 
the direction of movement of Said carriage in response to 
the arcuate travel of Said engaging means arouild said 
roiler means. 

3. A transfer mechanism for transferring work racks 
between two spaced stations comprising a frame, irack 
means on said frame extending between the staions, a 
carriage ovably inouted on said track means, a pair of 
transversely spaced guide means on said carriage, a col 
umn including racis-engaging reais thereoin inolinied in 
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each of the pair of said guide means for up and down 
movement relative to said carriage, roller neans rotatably 
mounted adjacent to each end of Said track means, a fieX 
ible drive element extending longitudinally of each side 
of said track means and trained around said roiler means, 
reversible drive means for moving each said drive ele 
ment in synchronization along said track means, and ein 
gaging means on and Liaovable with each said drive ele 
ment dispcsed in driving engaginent with said carriage for 
movement thereof between the stations and for engaging 
coacting means on the iower portions of each Said co 
umn for raising and lowering each said column and for 
halting and reversing the direction of travel of said car 
riage in response to the arcuate travel of said engaging 
means around said roler means. 
4. A transfer mechanism for transferring work racks 

between two spaced stations comprising a frame, track 
means on said frame extending between the stations, a 
carriage innovably mounted on said track means, guide 
means on said carriage, a column including rack-engaging 
means thereon mounted in said guide means for up and 
down movement relative to said carriage, a wheel roÉat 
ably mounted for rotation about a substantially horizontal 
axis adjacent to each end of said track means, a flexible 
drive element extending longitudinally of said track means 
between and trained around each said wheel, reversible 
drive means for moving said drive element along said track 
means, and means on and novable with said drive element 
including an arim having first engaging means thereon dis 
posed in driving engagement with said carriage for move 
ment thereof between the stations in response to longi 
tudinal in ovement of said drive element and for halting 
and reversing the direction of travel of Said carriage in 
response to the arcuate travel of said first engaging means 
around said wheel, said arm including Second engaging 
means thereon for engaging coacting means on said col 
umn for raising and lowering said column in response to 
the arcuate travel of said second engaging means around 
said wheel. 

5. A transfer mechanism for transferring work racks 
between two spaced stations comprising a frame, track 
aeans on said frame extending between the stations, a 
carriage innovably mounted on said track means, glide 
means on Said carriage, a column including rack-engaging 
neans thereon mounted in said guide means for up and 
down movement relative to said carriage, a wheel ro 
tatably mounted for rotation about a substantially hori 
Zontal axis adjacent to each end of Said track means, a 
flexible drive element extending longitudinally of said 
track means between and trained around each said wheel, 
reversible drive means for moving said drive element along 
Said track means, means on and inovable with said drive 
element comprising an arm including first engaging means 
thereon disposed in driving engagement with said carriage 
for movement thereof beiween the stations and for hat 
ing and reversing the direction of travel of said carriage 
in response to the arcuate travel of said first engaging 
ineans around said wheel, said aria inciding second en 
gaging means thereon for engaging coacting ileans on 
Said column for raising and lowering said column in re 
Sponse to the arcuate travel of said second engaging 
means around said wheel, and supporting means exteiid 
ing longitudinally of said track means for Supporting said 
arm during the longitudina and arcuate travel thereof. 

6. A transfer innechanisian for transferring work racks 
between two spaced stations cornprising a fraine, track 
means on Said fraine exte:nding between the stations, a 
carriage movably mounted on said track Fieans, guide 
means on said carriage, a column including rack-engaging 
means thereon mounted in said guide means for up and 
down incveinent relative to said carriage, a sprocket ro 
tatably mounted on a horizontal axis adjacent to each end 
of said track means, a flexible drive chain extending ion 
gitudinally of said track means between aid tra 
arctiid the sprockets, reversibie drive reais 
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Said drive chain along said track means, an arm connected 
to and movable with said drive chain, means on said arm 
cooperating with a longitudinally extending supporting 
means for supporting said arm during its longitudinal 
travel and arcuate travel around said sprockets, first en 
gaging means on and movable with said arm disposed 
in driving engagement with said carriage for movement 
thereof between the stations and for halting and reversing 
the direction of travel of said carriage in response to the 
arcuate travel of said drive chain around said sprockets, 
and second engaging means on said arm for engaging co 
acting means on said column for raising and lowering 
said column in response to the arcuate travel of said Sec 
ond engaging means around said sprockets. 

7. A transfer mechanism for transferring work racks 
between two spaced stations comprising a frame, track 
means on said frame extending between the stations, a 
carriage movably mounted on said track means, guide 
means on said carriage, a column including rack-engaging 
means thereon mounted in said guide means for up and 
down movement relative to said carriage, a sprocket ro 
tatably mounted on a horizontal axis adjacent to each end 
of said track means, a flexible drive chain extending lon 
gitudinally of said track means between and trained 
around the sprockets, reversible drive means for moving 
said drive chain along said track means, an arm con 
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nected to and movable with said drive chain, means on 
said arm cooperating with a longitudinally extending 
supporting means for supporting said arm during its lon 
gitudinal travel and arcuate travel around said sprockets, 
first engaging means on and movable with said arm dis 
posed in driving engagement with said carriage for move 
ment thereof between the stations and for halting and 
reversing the direction of travel of said carriage in re 
sponse to the arcuate travel of said drive chain around 
said sprockets, second engaging means on said arm for 
engaging coacting means on said column for raising and 
lowering said column in response to the arcuate travel 
of said second engaging means around said sprockets, 
and sensing means operatively associated with said car 
riage and said stations for controlling the actuation of 
said reversible drive means for effecting transfer of work 
racks between the stations. 
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