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TRANSFER ASSEMBLY FOR USE WITH CONTAINER 
PRINTING MACHINES 

BACKGROUND OF THE INVENTION 

The transfer assembly of the present invention is adapted to 
be employed with the continuously rotatable mandrel as 
sembly disclosed in our copending application Ser. No. 
739,049 filed Jun. 21, 1968, wherein there is described a plu 
rality of can carrying mandrels constructed and arranged to 
follow a path parallel to the impression surface of a printing 
cylinder during the printing cycle, whereby the mandrellas 
sembly may be continuously, rather than intermittently, 
rotated to thereby increase the number of cans which can be 
decorated during a given period of time. 

Heretofore, container, decorating machines, having inter 
mittently rotatable mandrel carriers, have employed intermit 
tently rotatable transfer assemblies for transferring a 
decorated container from the mandrel carrier to a drying oven 
conveyor. Thus, when the mandrel carrier is stopped to allow 
a container to be decorated at the printing station, a preceding 
decorated container is being simultaneously transferred to the 
drying oven conveyor. 
With the recent development of high-speed decorating 

machines of the type disclosed in our above-identified 
copending application, wherein the mandrel carrier is con 
tinuously rotated, it is necessary to provide a transfer assembly 
for continuously, rather than intermittently, transferring 
decorated cans from the mandrel carrier to the drying oven 
conveyor. 
While transfer assemblies have been developed for use with 

continuously rotatable mandrel carriers, the particular can 
holders employed in these transfer assemblies limit the use 
thereof for transferring coated cans from the drying oven con 
veyor to the mandrel carrier for transport to the printing sta 
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tions. In one proposed arrangement, each can holder.com 
prises a pair of cam-actuated, coacting gripper members of 
jaws which are adapted to grip the dried, coated, outer surface 
of the can. Obviously, to use such can gripping members for 
transferring a wet coated or printed can from the mandrel car 
rier to the drying oven conveyor would result in the smearing 
or scratching of the can surface. 
To overcome the inherent disadvantages of intermittently 

operating transfer assemblies and continuously operating 
transfer assemblies provided with gripping jaw-type can hol 
ders, the transfer assembly of the present invention has been 
devised which comprises, essentially, an endless conveyor 
having a plurality of can holder carriages laterally slidable 
thereon. Each can holder is in communication with a 
vacuum/air pressure manifold, whereby each decorated can is 
drawn from its respective mandrel, carried to the drying oven 
conveyor and blown thereon. During the transfer of the cans 
from the mandrel carrier to the oven drying conveyor, the can 
holders engage the bottom of each can to thereby prevent any 
smearing or scratching of the outer surface of the can. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. is a diagrammatic, side elevational view of the 

transfer assembly of the present invention illustrating its struc 
tural relationship to the mandrel carrier and drying oven con 
veyor; 

FIG. 2 is an enlarged, fragmentary side elevational view of 
the transfer assembly of the present invention, illustrating the 
endless conveyor and associated vacuumfair pressure 
manifold; - 

F.G. 3 is a fragmentary side elevational view of the endless 
conveyor employed in the transfer assembly of the presentin 
vention; 

FIG. 4 is a top plan view of the endless conveyor shown in 
FIG. 2; 
FIG. 5 is a view taken along line:5-5 of FIG. 3; 
FIG. 6 is a view taken along line 6-6 of FIG.3; 
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2 
FIG. 7 is a sectional, end, elevational view of the endless 

conveyor and associated vacuumfair pressure manifold, illus 
trating their structural relationship to the mandrel carrier and 
drying oven conveyor, 

FIG. 8 is an enlarged, fragmentary, sectional view of a 
check valve employed in the vacuumair pressure manifold; 
and 

FIG. 9 is an enlarged sectional view illustrating one of the 
can holders employed in the transfer assembly of the present 
invention. 

Referring to the drawings and more particularly to FIG. 1, 
the transfer assembly 1 of the present invention is positioned 
between a drying oven conveyor 2 and a continuously rotating 
mandrel carrier assembly 3 of the type disclosed in our afore 
mentioned copending application Ser. No. 739,049, filed Jun. 
21, 1968. Undecorated containers 4 are fed down an inclined 
chute 5 to a worm screw 6 where they are separated and fed to 
a feed wheel 7. From the feed wheel, each container is 
deposited on a respective cradle 8 formed on the peripheral 
edge of a rotatable disc 9, each of the cradles being aligned 
with a respective mandrel 10 (FIG. 7) mounted on a carrier 
11. As described in our copending application, each un 
decorated container is mechanically wiped from its cradle 
onto the outer end portion of a respective mandrel whereupon 
a vacuum source draws the container completely onto the 
mandrel. The container carrying mandrels, being rotated in a 
'clockwise direction, as indicated by the arrow in FIG. 1, then 
approach the decorating cycle where the containers are 
sequentially coated or printed by the cylinder 12 of a conven 
tional printing machine 13. During this portion of the opera 
tion, each container carrying mandrel is caused to follow a 
path parallel to the surface of the impression blanket of the 
cylinder 12, while the container is being pressed into engage 
ment with the impression blanket. 
The continued rotation of the mandrel carrier brings the 

decorated container to a transfer point adjacent the transfer 
assembly 1 whereupon the decorated can is transferred 
thereto and conveyed to a position adjacent the drying oven 
conveyor 2 for transfer thereto. 

Referring to FIGS. 3, 4 and 7, the transfer assembly 1 com 
prises a pair of spaced, longitudinally extending frame mem 
bers 14 and 15 having shafts 16 and 17 extending transversely 
thereto and journaled within each end portion of the frame 
members. Shaft 16 has a pair of idler sprocket wheels. 18 jour 
naled on each end thereof through suitable bearings 19 (FIG. 
5), and shaft 17 has a pair of drive sprockets 20 keyed thereon 
as at 21 (FIG. 6), power being transmitted to drive shaft 17 
through a transmission belt 22 (FIG. 2) extending between a 
drive pulley 23, secured to the shaft of a motor 24, and a 
driven pulley 25 secured to the end of shaft 17. An endless 
chain conveyor 26 extends between each drive sprocket 20 
and its associated idler sprocket 18, and as will be seen in 
FIGS. 3 and 7, certain of the chain links in one of the con 
veyors have pins 27 extending transversely to a corresponding 
link in the opposite conveyor. Can holder assemblies or car 
riages 28 are mounted on the pins 27 and are laterally slidable 
thereon relative to the conveyor chains 26 through a cam fol 
lower 29, connected to each can holder assembly, and posi 
tioned within a suitably configured groove in cam plates 30 
and 31 (FIG. 7) secured to the frame members 14 and 15 by 
bolts 32 (FIG. 7). Each of the cam plates 30 and 31 extend 
longitudinally along the upper and lower runs, respectively, of 
the chain conveyors 26, the ends of the camplates terminating 
adjacent grooved wheels 33 and 34 mounted on shafts 16 and 
17, respectively; wheel 33 being rotatably mounted on shaft 
16 through bearings 35 (FIG. 5) and wheel 34 being keyed as 
at 36 to shaft 17. As will be seen in FIGS. 4, 5 and 6, the 
grooved wheels are mounted on their respective shafts in such 
a position that the grooves are aligned with the grooves in the 
camplates 30 and 31 to thereby provide a continuous track 
for the cam followers 29 for their travel along the upper and 
lower runs of the chain conveyors and around the sprocket 
wheels 8 and 20. 
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In the operation of the transfer assembly, thus far described, 
it will be readily understood that upon rotation of the drive 
shaft 17 the endless chain conveyors will carry the can holders 
28 around an endless path, while the cam followers 29, riding 
in the cam grooves, will cause the can holders to slide laterally 
on pins 27 to thereby move each can holder into proximity to 
the mandrel 10 for the removal of a decorated can therefrom, 
and to the drying oven conveyor 2 for the depositing of a 
decorated can thereon. 

In order that each can holder 28 will be aligned with a 
respective mandrel 10 to facilitate the transfer of a decorated 
can from the mandrel, the upper run of each endless chain 
conveyor 26 is caused to follow an arcuate path concentric to 
the path of the mandrel carrier 11. As will be seen in FIGS. 3 
and 7, this arcuate path is defined by plates 37 and 38 bolted 
as at 39 to frame members 14 and 15, respectively. The upper 
edges of plates 37 and 38 are arcuately configured and 
cooperate with similarly configured lower edges of plates 40 
and 41, spaced above plates 37 and 38 and secured thereto by 
gusset plates 42. 
The lower run of each endless chain conveyor 26 is guided 

in a straight path by a track formed by the lower edges of 
plates 37 and 38 and the upper edges of plates 43 and 44 
spaced therefrom and secured to plates 37 and 38 by gusset 
plates 45. W 

Referring to FIGS. 7 and 9, each can holder 28 comprises a 
piston 46 slidably mounted within a cylindrical housing 47. A 
suction cup 48 is secured to the end of the piston which pro 
jects outwardly from the cylindrical housing, the cup commu 
nicating with one end of a longitudinal bore 49 formed in the 
piston, the opposite end of the bore communicating with a 
transverse bore 50 which, in turn, communicates with an an 
nular chamber 51 defined by the outer peripheral wall of 
piston 46 and the inner peripheral wall of a bearing sleeve 52 
mounted within the cylindrical housing, Annular chamber 51 
is also in communication with the atmosphere through port 53 
extending through the wall of housing 47. The inward and out 
ward travel of piston 46 relative to the cylindrical housing is 
limited by flange 54, integrally formed on the piston, and en 
gageable with a shoulder 55 formed in the medial portion of 
the cylindrical housing and with a collar 56 secured to the 
outer end of the housing. The inner end portion of the housing 
is formed with a chamber 57 having a smaller diameter than 
chamber 51 for receiving the inner end portion of piston 46, 
which is slidably received within a bearing sleeve 58 mounted 
within the housing. As will be seen in FIG. 7, bearing sleeve 58 
maintains the outer peripheral wall of the piston. 46 spaced 
from the inner peripheral wall of the chamber 57 to thereby 
provide a clearance 59 so that chamber 57 will be in commu 
nication with transverse bore 50 when the piston has been 
moved to its inward position. The inner end wall of housing 47 
is provided with an aperture 60 for receiving the end of a tubu 
lar conduit 61 through which chamber 57 can be either pres 
surized or placed under vacuum, to be described more fully 
hereinafter. The wall of the housing 47 is also provided with a 
spring-biased check valve 62 which is adapted to open when 
chamber 57 is pressurized and closed when chamber 57 is 
under vacuum. To complete the structure of the can holders, a 
depending pedestal 63 is integrally formed on each housing 
28, the lower end of the pedestal having a hub portion 64 
sidably mounted on the pins 27, the cam followers 29 being 
connected to the hub portions. 

In the operation of the can holders thus far described, it will 
be readily apparent that when chamber 57 is pressurized, 
piston 46 will be moved outwardly of housing 47 and when 
under vacuum the piston will be drawn inwardly of the hous 
ing. The placing of chamber 57 under pressure and vacuum is 
determined by the position of each can holder 28 relative to 
the mandrel carrier 11 and drying oven conveyor 2. As will be 
seen in FIG. 7, when a can carrying mandrel 10 passes an air 
pressure nozzle 65 the decorated can is blown from the man 
drel toward the can holder suction cup 48 which is aligned 
with the mandrel. As the can is being blown from the mandrel, 
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4. 
chamber 57 is maintained under vacuum and since bores 49 
and 50 communicate with chamber 57, the interior of the suc 
tion cup 48 is also placed under vacuum whereby the can is 
drawn completely off the mandrel and held by the suction cup 
48 engaging the bottom of the can. The can carrying holder 28 
is then conveyed to a conventional chain-pin-type drying oven 
conveyor 2 whereupon chamber 57 is pressurized to move the 
piston outwardly of the housing to thereby deposit the can on 
a pin 66 on the conveyor. As will be seen in FIG. 9, when 
piston 46 has been moved to its extended position, bores 49 
and 50 are in communication with chamber 51 which is under 
atmospheric pressure through port 53; thus, the suction cup 
loses its holding force on the bottom of the can since it too will 
be under atmospheric pressure. 

Referring to FIGS. 2 and 7, the assembly for placing 
chamber 57 of each can holder under pressure and vacuum 
comprises, a disc-type manifold 67 secured to a rotatable shaft 
68 journaled in the upper end of a support frame 69 through 
bearings 70. Rotation is imparted to shaft 68 through a drive 
belt 71 connected between a drive pulley 72 secured to the 
shaft of motor 24, and a driven pulley 73 secured to the shaft 
68. Shaft 68 has an axially extending bore 74 formed therein 
having one end communicating with a fitting 75, adapted to be 
connected to a vacuum source, the opposite end of the bore 
communicating with a centrally disposed chamber 76 formed 
in the manifold disc. A plurality of radially extending passages 
77 are also formed in manifold disc 67, each passage having 
one end communicating with chamber 76 and the opposite 
end communicating with a pipe 78. One end of each pipe is 
threaded into the outer peripheral wall of the manifold and the 
opposite end is connected to the tubular conduit 61. Each 
radial passage 77 has an axial or transverse passage 79 extend 
ing therethrough which contains a spring-biased spool valve 
80. Another transverse passage 81 is formed in the manifold 
disc which has one end communicating with the portion of 
radial passage 77 adjacent the end of the pipe 78 and the op 
posite end communicating with a radial passage 82 which has 
one end communicating with transverse passage 79 and the 
opposite end closed by a condensate drain plug 83. 
Each of the spool valves 80 is biased to the right, as shown 

in FIG. 7, against a ring member 84 secured to the face of the 
manifold disc, and having a plurality of circumferentially 
spaced apertures 85 therein. Each of the apertures 85 is 
aligned with a respective spool valve 80 for establishing com 
munication between the valve and an air pressure nozzle 86. 
As will be seen in FIG. 2, the nozzle 86 is carried by an arcuate 
arm 87 which is secured to the support 69 by bolts 88 extend 
ing through slots 89 formed in the end portions of the arm 
whereby the nozzle is adjustably mounted on the support 69 to 
thereby maintain the nozzle 86 in alignment with the apertures 
85. As will be seen in FIG. 7, one end of the nozzle 86 is con 
nected to air pressure conduit 90 and the opposite end of the 
nozzle is provided with an antifriction material 91 against 
which the ring member 84 slides during rotation of the 
manifold disc 67. 
From the above description, it will be readily apparent that 

chamber 57 of each can holder will be placed under vacuum 
when its respective spool valve 80 is biased to the right, to 
open position as shown in FIG. 7, the vacuum being drawn 
through conduit 61, pipe 78, valve 80, passage 77, and bore 
74. The chamber 57 is placed under pressure when the 
manifold disc 67 has been rotated to position the spool valve 
80 adjacent the air pressure nozzle 86; whereupon the air 
pressure forces the spool valve 80 to the left, or closed posi 
tion, as shown in FIG. 8, to cut off the vacuum to pipe 78. 
While the valve is maintained in this position, pressurized air 
flows through aperture 85, passage 81 and pipe 78 to the 
chamber 57 through conduit 6. 
The operation of the transfer assembly of the present inven 

tion will be best understood by referring to FIG. 7 wherein it 
will be seen that when the mandrel carrier 11 moves past the 
air pressure nozzle 65, each decorated can 4 is sequentially 
blown from the mandrel 10 toward one of the suction cups 48 



3,567,043 
5 

carried by a can holder 28. The bottom of the can is held 
against the suction cup through vacuum which communicates 
with the cup through bores 49 and 50 in the piston. 46, 
clearance 59, chamber 57, conduit 61, pipe 78, open spool 
valve 80, passage 77, chamber 76 in the disc manifold and 
bore 74 in rotary shaft 68. With each can thus held on a 
respective holder, the endless chain conveyor 26 moves the 
can carrying holders 28 around to the oven drying conveyor 2. 
During the travel of the chain conveyor, the camplates 30 and 
31 cause the can holders to slide laterally on the pins 27 to 
facilitate the removal of the decorated can from the mandrel 
10 and the depositing of the can on the pin 66 of the oven dry 
ing conveyor 2. 
The chain conveyor 26 and manifold disc. 67 are simultane 

ously rotated so that when each can carryingholder 28 is posi 
tioned adjacent a pin 66 on the oven drying conveyor 2, the 
spool valve 80 will be aligned with the air pressure nozzle 86, 
whereby the spool valve is moved to cut off the vacuum to the 
holder, thereby allowing pressurized air to flow to the can 
holder 28 to force the piston 46 outwardly therefrom whereby 
the decorated can is pushed onto the pin 66 of the oven drying 
conveyor. When the manifold disc 67 moves past the nozzle 
86, the spool valve 80 will be spring biased to open position to 
thereby establish communication between the vacuum source 
and the can holder 28 which is carried by the endless chain 
conveyor 26 back to the mandrel carrier 11 to receive another 
decorated can therefrom; whereupon the cycle is repeated. 

Since the transfer assembly of the present invention is 
adapted to be used with a continuous container printing 
machine, it will be understood by those skilled in the art that 
the can holder conveyor and associated manifold disc are con 
tinuously rotated and their structural relationship between the 
mandrel carrier and oven drying conveyor is such that when a 
decorated can is being transferred from a mandrel to a can 
holder, another can is being simultaneously transferred from a 
holder to the oven drying conveyor. 
We claim: 
1. A transfer assembly for sequentially transferring 

decorated containers from a mandrel carrier to a drying oven 
conveyor comprising, a conveyor, pneumatically actuated 
container holder means mounted on said conveyor, pneumatic 
manifold means connected to said container holder means, 
said pneumatic manifold means comprising, a disc, a drive 
shaft connected to said disc for imparting rotary movement 
thereto coincident with the movement of the conveyor, a plu 
rality of radially extending passages formed in said disc, a 
vacuum source being connected to said radial passages, a plu 
rality of transverse passages formed in said disc, each trans 
verse passage communicating with a respective radial passage, 
a source of fluid pressure being mounted adjacent the rotary 
disc and being sequentially aligned with each transverse 
passage as the disc is rotated past the fluid pressure source, 
whereby when connected to the vacuum source, the container 
holder means is actuated to remove a decorated container 
from the mandrel carrier, and when connected to the fluid 
pressure source the container holder means is actuated to 
place a decorated container on the drying oven conveyor. 

2. A transfer assembly according to claim 1, wherein the 
container holder means comprises, a plurality of cylindrical 
housings, each housing having a piston slidably mounted 
therein, a suction cup secured to one end of the piston and 
projecting outwardly from one end of the housing, the op 
posite end of the housing being connected to the pneumatic 
manifold means, whereby the suction cup is adapted to engage 
the bottom of the decorated container being removed from 
the mandrel carrier, and when the housing is connected to the 
vacuum source the piston is drawn inwardly thereof, and when 
connected to the fluid pressure source the piston is moved 
outwardly of the housing. 

3. A transfer assembly according to claim 2, wherein bores 
are formed within the piston communicating with the interior 
of the suction cup and said opposite end of the housing, 
whereby, when the housing is connected to the source of 
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6 
vacuum the interior of the suction cup is also placed under. 
W3C 

4. A transfer assembly according to claim 2, wherein the 
conveyor comprises an endless sprocket and chain assembly, a 
plurality of horizontally disposed pins carried by the chain as 
sembly, each housing having a depending pedestal slidably 
rounted on said pins, a cam follower mounted on each 
pedestal, said cam follower engaging a stationary cam 
mounted adjacent the conveyor, whereby upon movement of 
the conveyor, the cam causes each housing to slide laterally on 
the conveyor relative to the mandrel carrier and drying oven 
conveyor. 

5. A transfer assembly according to claim. 1, wherein the 
control means, comprises valve means mounted within each 
transverse passage. 

6. A transfer assembly according to claim 5, wherein the 
valve means comprises a spring-biased spool waive, said valve 
being normally biased to open position to establish communi 
cation between the vacuum source and the container holder 
means, the spool valve being moved to closed position by the 
fluid pressure when the transverse passage is aligned with the 
source of fluid pressure. 

7. A transfer assembly according to claim 6, wherein addi 
tional radial and transverse passages are formed in the disc ad 
jacent the valve means for establishing communication 
between the source of fluid pressure and container holder 
means when the spool valve is moved to closed position. 

8. A transfer assembly according to claim 1, wherein the 
source of fluid pressure includes a nozzle adjustably mounted 
on a support frame positioned adjacent the rotary disc, the 
end of the nozzle having antifriction material formed thereon 
adapted to abut the surface of the rotary disc. 

9. A transfer assembly for sequentially transferring 
decorated containers from a mandrel carrier to a drying oven 
conveyor comprising, a conveyor, pneumatically actuated 
container holder means mounted on said conveyor, pneumatic 
manifold means connected to said container holder, means, 
said pneumatic manifold means being connected to a vacuum 
source and a source of fluid pressure, and control means 
operatively connected to said manifold means for selectively 
establishing communication between the container holder 
means and the vacuum source and fluid pressure source, said 
container holder means comprising, a plurality of cylindrical 
housings, each housing having a piston slidably mounted 
therein, a suction cup secured to one end of the piston and 
projecting outwardly from one end of the housing, the op 
posite end of the housing being connected to the pneumatic 
manifold means, and bore means formed within the piston 
communicating with the interior of the suction cup and said 
opposite end of the housing, whereby the suction cup is 
adapted to engage the bottom of a decorated container on the 
mandrel carrier, and when the housing is connected to the 
vacuum source the interior of the suction cup is also placed 
under vacuum and the piston is drawn inwardly of the housing 
to thereby remove the decorated container from the mandrel. 
carrier, and when connected to the fluid pressure source the 
piston is moved outwardly of the housing for placing the 
decorated container on the drying oven conveyor. 

10. A transfer assembly according to claim 9 wherein the 
pneumatic manifold means comprises, a disc, a drive shaft 
connected to said disc for imparting rotary movement thereto 
coincident with the movement of the conveyor, a plurality of 
radially extending passages formed in said disc, said radial 
passages being connected to the vacuum source, a plurality of 
transverse passages formed in said disc, each transverse 
passage communicating with a respective radial passage, the 
source of fluid pressure being mounted adjacent the rotary 
disc and being sequentially aligned with each transverse 
passage as the disc is rotated past the fluid pressure source. 

11. A transfer assembly according to claim 10 wherein the 
control means, comprises valve means mounted within each 
transverse passage. 
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12. A transfer assembly according to claim 11, wherein the 
valve means comprises a spring-biased spool valve, said valve 
being normally biased to open position to establish communi 
cation between the vacuum source and the container holder 
means, the spool valve being moved to closed position by the 
fluid pressure when the transverse passage is aligned with the 
source of fluid pressure. 

13. A transfer assembly according to claim 12, wherein ad 
ditional radial and transverse passages are formed in the disc 
adjacent the valve means for establishing communication 
between the source of fluid pressure and container holder 
means when the spool valve is moved to closed position. 

14. A transfer assembly according to claim 10, wherein the 
source of fluid pressure includes a nozzle adjustably mounted 

5 

O 

15 

25 

35 

40 

45 

50 

55 

60 

65 

70 

75 

8 
on a support frame positioned adjacent the rotary disc, the 
end of the nozzle having antifriction material formed thereon 
adapted to abut the surface of the rotary disc. 

15. A transfer assembly according to claim 9, wherein the 
conveyor comprises an endless sprocket and chain assembly, a 
plurality of horizontally disposed pins carried by the chain as 
sembly, each housing having a depending pedestal slidably 
mounted on said pins, a cam follower mounted on each 
pedestal, said cam follower engaging a stationary cam 
mounted adjacent the conveyor, whereby upon movement of 
the conveyor, the can causes each housing to slide laterally on 
the conveyor relative to the mandrel carrier and drying oven 
conveyor. 


