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UNITED STATES PATENT office 
GEORGE E. LANG AND LLOYD v. CASTO, OF DETROIT, MICEIGAN, ASSIGNORs To oxFoRD 
WARNISE CORPORATION, OF DETROIT, MICHIGAN, A. CORPORATION OF MICBIGAN 

GRAINING MACHINE 
Original application filed September 11, 1926, Serial No. 134,807. Divided and this application le 

- April 20, 1928. Serial No. 271,533. 

This invention is concerned with a trans 
fer machine suitable as a graining machine, 
wherein a pattern roll carrying an arcuate 
etched plate, cooperates with a transfer roll 
and work supporting roll to effect an impres 
sion on a blank, simulating wood or other 
graining. The process used is similar to the 
well known photogravure process. The present application is a division of our prior 
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application, Serial No. 134,807, filed Sep 
tember 11, 1926. Reference is also directed 
to our copending divisional application Se 
rial No. 271,532, filed April 20, 1928. 
The general object is to provide a machine 

by which the transfer of the pattern from 
the pattern roll to the blank may be expedi 
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tiously effected irrespective of pronounced 
variations in the cross section of the blank. A further object is to provide a machine 
wherein two of the rolls may be synchro 
nously driven to insure accurate printing on 
the blank irrespective of radial displacement 
of one of the rolls with reference to an adja 
centroll. 

Further objects and features of the inven 
tion will become apparent from the follow ing description relating to the accompany 
ing drawings, wherein we show our pre 
ferred form. The essential novel character 
istics are summarized in the claims, 

In the ES Fig. 1 is a side elevation of a machine embodying the novel features 
of the present invention; Fig. 2 is a substan 
tially central cross sectional view of the en 
tire machine, and Fig. 3 is a fragmentary 
vertical cross sectional view as indicated by 
the line 3-3 on Fig. 1. 

tr. the transfer roll and mounted therebeneath. ing unequal flanges along the edges thereof 90 

In the parent application there is shown a 
similar arrangement of rolls suitable but not. 
essential for the present machine, which ar 
rangement comprises a pattern roll at the 
top; a transfer roll in contact therewith be 
neath the pattern roll; and a backing roll or 
blank supporting roll in spaced relation to 

In Figs. 1 and 2, we show our machine as 
comprising upright frame members 12 and 
13 secured in spaced relation by cross frame . 
members 14, and a top cross bridge member 
16. Suspended from the cross frame mem- so 
ber 16 is a bearing frame 18 upon which is 
rotatably mounted in suitable bearings (not 
shown) the etched pattern roll 20. Beneath 
the etched patternroll is a transfer roll 21 
formed of suitable resilient transfer mate- 65 
rial and supported by bearing blocks 15, one 
being shown in Fig. 3, these being secured to 
the frame members 12 and 13. Below the 
transfer roll and in spaced relation thereto 
is a backing of work supporting roll 22, over 60 
which the blank (such as B) passes, this roll 
being supported as will be hereinafter de 
scribed. 
The bearing bracket 18 which carries the 

etched pattern roll 20 is suspended on suit- as 
able screw members 24 (one only being 
shown) which extend through suitable open 
ings formed in the top member 16, and the 
screw members are engaged by adjusting 
wheels 25 whereby the pattern roll may be 70 
adjusted relative to the transfer roll 21. 
Suitable securing means, such as bolts 18 ex 
tending through vertical slots (not shown) 
formed in the bearing bracket 18, serve to 
secure the latter in adjusted position on the is 
machine frame. 
The rolls may be driven from a motor 30, 

through a worm gear shown conventionally 
at 31. As shown, a sprocket wheel 32 is 
mounted on the worm gear shaft 33, which 80 
drives a chain 35 extending over a sprocket . 
34 drivingly rigid on one end of the transfer 
roll shaft 26. An idler roll 40 carried by an 
adjustably mounted bracket 41 secured to the 
side member 12 serves to take up the slack in 85 
the chain 35. 

It is desired frequently to transfer the pat 
tern or grain effect to work which is irregu 
lar in cross section, such as metal panels hav 



and work constructed of metal and having 
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parent application in that the machine is 
adapted for use with a pattern roll having a . 

surfaces which are not flat. To properly sup 
port such work as it passes E. the ma 
chine and to maintain it in uniform contact 
with the transfer roll throughout the width 
of the roll, we provide the backing or work 
supporting roll 22 which is mounted upon 
floating bearings carried by the side frame 
members 12 and 13. This roll may have a 
resilient body with reliefs or indentations as 
shown if desired to provide for irregular 
back surfaces. wa 
...In the present arrangement as distin 
guished from that of the parent application, 
and that of the co-pending divisional appli 
cation above referred to, the transferroli and backing or work supporting roll are posi 
tively connected for synchronous rotation by 
means permitting a considerable displace 
ment of the axis of the backing roll with re 
lation to the axis of the transfer roll, while 
allowing the axes to remain parallel, or to be 
relatively inclined a considerable amount. 
This permits the machine to operate on a 
blank which varies greatly in transverse 
cross section. 
The present arrangement is similar to the 

continuous design, by which we mean that 
the pattern roll carries a pattern such as an 
etched plate, the meeting ends of which 
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match in such manner that there is no begin ning or ending of the pattern. This being 
true, it is immaterial either from the stand 
point of a specially adapted supporting roll 
arranged to support a blank having trans 
verse irregularities, or from the standpoint 
of marking the backing roll in order to accu 
rately place the blank with reference to the 
design transferred from the transfer roll 
onto the blank, whether the backing roll and pattern roll are synchronized. It is import 
ant however, in the case of printing a blank 
whose surfaces are to be imprinted are not 
uniform and by reason of which frictional 
contact between the backing and transfer 
roll cannot be depended upon to prevent rel 
ative slippage between the two rolls, that 
the transfer roll and supporting roll be syn chronized. 
As shown, the shaft 36 which carries the 

roll 22 is supported by bearing members 92 
at either end thereof, (one being shown in 
Fig. 3), which bearing members are pivot 
ally mounted on vertically movable bearing 
biocks 94 formed to comprise slide members 
suitably supported by the side frame mem 
bers 12 13. As shown in Fig. 3, one of 
the bearing members 92 is pivotally connect 
ed to its slide block 94 by a pin 96 extending 
transversely of the axis of the roll shaft 26, 
and the bearing member 92 issuitably formed 
on its lower side to have a downwardly ex 
tending portion which accurately fits be 
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tween upwardly extending ears 94a on the 
slide block 94, whereby the axis of the work 
supporting roll 22 will be maintained in a 
plane common to the axis of the transfer roll 
21 while 
supporting roll shaft 36 to float in a vertical 
plane. Suitable means (not shown) may be 
provided for FEg longitudinal shift 
ing of the roll 22 and its supporting shaft ife to the bearings, 
The work supporting roll is urged upward 

ly through the reaction of weight members 
100 (one only being shown) disposed at each 
side of the machine and attached to the bear. 
ing members 92 by cable stretches 101 which 
may extend over pulleys 102 and 103. (Figs. 
1 and 3). We also provide an adjusting 
means in the form of screw members 104 
(one being shown) in threaded engagement 
with ears on respective frame members 12 
and 13. These screws adjustably limit the 
upward movement of respective slides 94 so 
as to leave a space between the transfer and 
backing rolls sufficient to Fer: the inser tion of work of a given size. This prevents 
the roll 22 from contacting with the roll 21 
and deforming it when no work is being 
passed through the machine. h 
The means for driving the transferroll in synchronism with the backing roll while per mitting radial displacement of the backing 

roll axis at various angles to the axis of the transfer roll comprises, as shown, a pair of 
bevelled gears secured at the ends of the shafts 
26 and 36, these gears being designated 80 
and 83, and SEE, gears 81 and 82 re. spectively meshing with the aforementioned 
gears and connected together in direct driv ing relation. The gear 81 is pinned onto a. 
hollow sleeve 85 extending through a bearing 
bracket rigid with the frame member 12, and 
the gear 82 is pinned onto a shaft section 86 
member 85 through a shaft section 87. The 
shaft sections 86 and 87 are in turn connect ed by a universal joint 88. The section 87 is 
splined to the hollow member 85 so as to al 
ways rotate therewith, but permit relative 
longitudinal movement between the members 
87 and 85. 
When the end of the roll 22 adjacent the 

gearing is lowered with reference to the roll 21, while leaving the other end of the roll 22 substantially in its original position, the 
members 87 and 85 will tend to separate and 
the shaft section 86 will incline with reference 
to the section 87. This inclination is permit 
ted by the universal joint 88, the bearing 
member 92 being allowed to move somewhat 
transversely of the machine by reason of a 
loose connection with the slide block 94 at the 
in 96 (see slot 89) and a splined connection 
E. the shaft 36 and the gear 83 and bear ing member 92, . 

itable means for applying pigment to 

permitting the ends of the work. 
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which, as shown, is connected to the hollow . 
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the pattern roll is shown in Fig. 2. This in 
cludes a fountain tray 50 and a fountain roll 
51 arranged adjacent the pattern roll 20. The 
fountain roll dips into liquid pigment and 

5 transfers this to the pattern roll, there being 
a suitable drive shown as a belt 52 for caus 
ing the fountain roll to be rotated from the 
pattern roll shaft. Above the fountain roll 
is a doctor blade 42 contacting with the sur 

10 face of the pattern roll. This may be mount 
ed to oscillate in the manner shown by our. 
prior application Serial No. 134,807. 
The reservoir for the ink fountain tray is 

preferably a tank shown at 65 from which de 
15 pends a conduit or pipe 66 which permits the 

pigment to flow from the reservoir to the 
fountain tray, as determined by the adjust 
ment of the valve 67 in the pipeline 66. The 
fountain tray may be drained by any suit 

20 able means including an overflow pipe (not 
shown) extending into the fountain tray. Any suitable pump arrangement and pipe 
lines (not shown) may be provided for main 
taining a circulation of pigment drained from 

25 the fountain tray in order to maintain a sup 
ply of pigment in the reservoir. . . 
The transfer roll 21 may be cleaned during 

each revolution thereof by a scraperblade 160, 
shown as pivotally mounted on a shaft 161 80 yieldingly urged into engagement with the 
surface of the transfer roll by any suitable means, for example, gravity. The pigment 
scraped or removed by this blade 160 may be 

35 collected in a trough or tray 61, cleaned and 
may serve to permit the pump to collect the 
pigment in the trough and force it upwardly 
to the reservoir 65. . . 
We claim: . 
1. In a machine of the class described, a 

transfer rolland a backing roll, the transfer 
Toll being disposed between the other two 
rolls and in driving contact with the pattern 
roll, bearings for the backing roll and guid 
ing means therefor arranged to permit the 
axis of the backing roll to be displaced either 
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at an angle to or in parallelism with the axis 
of the transfer rolli, and a positive driving 
connection between the backing roll and one 
of the other rolls arranged to function irre 
spective of such displacement of the backing 
roll. 

2. In a machine of the class described a 
pattern roll, a transfer roll and a backing 
roil, the latter being for supporting a blank 
in contact with the transfer roll, a shaft for 
the transfer roll, a shaft for the backing roll, 

... bevel gears carried on said shafts, respec 
60 tively cooperating bevel gears and a connec 

tion between the said cooperating bevel gears 
including a universal joint for permitting in 
dividual floating movement of the ends of 
the backing roll shaft whereby the positive 

35 driving connection by the transfer roll and 
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used over again. Any suitable conduit means. 
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backing roll is maintained irrespective of 
angular displacement of said shafts. 

3. In a graining machine, a plurality of 
rolls, there being a pattern roll, a transfer roll 
and a resilient backing roll, vertically mov able bearing supporting members for the 
backing roll, the backing roll having a shaft 
and there being a pair of shaft bearings piv 
otally mounted on the bearing supporting 
members to permit unequal raising and low 
ering of said members, the pivot axes being 
transverse to the axis of the shaft, a positive 
driving connection between the said roll shaft 
and one of the other rolls whereby the con 
nected rolls are driven in synchronism, said 
connection including relatively slidable shaft 
sections to permit the vertical movement of 
the bearings. w 

4. In a machine of the class described, a 
transfer roll and a resilient backing roll for 
supporting a blank in contact with the trans 
fer roll, a shaft for the backing roll, bear 
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ings for the shaft individually movable trans 
versely of the axis of the s ft, means for 
individually urging the bearing members in 
a direction to cause movement of the backing 
roll toward the transfer roll, and a positive 
driving connection between the transfer roll 
and backing roll including two pairs of co 
operating bevel gears and longitudinally ex 
tensible shaft sections, incorporating a uni 
versal joint. - - 

5. In a machine of the character described, 
a pattern transfer mechanism, including a 
transfer roll, pigment applying means asso 
ciated with said mechanism and a backing 
roll disposed beneath the transfer roll, there 
being means for yieldingly SE the backing roll to thereby hold a blank of non 
uniform cross section in contact with the 
transfer roll, there being a positive driving 
connection between the transfer roll and the 
backing roll. - 

6. In a machine of the character described, 
in combination, a pattern transfer mecha- 10 
nism, including a transfer roll, a work sup 
porting roll disposed beneath the transfer 
roll, means for yieldingly supporting the 
work supporting roll in such manner that 
the axis of the roll may tilt with relation to 
the axis of the transfer roll to enable the 
work supporting roll to maintain a blank 
of non-uniform ross section in printing con 
tact with the transfer roll, there being means positively and drivingly connecting the trans 
ferroll and work supporting roll to maintain 
substantially identical surface speeds of the 
two rolls in a plurality of relatively tilted 
positions, as aforesaid. 

7. Mechanism according to claim. 6, where 
in the work supporting roll comprises a sub 
stantially solid core with a relatively heavy 
work contacting and supporting layer of 
yielding material, such as rubber. 

8. In a machine of the class described, pat- 80 
Y 

90 

95 

00 

05 

5 

20 

25 



4. - 1808,992 

tern transfer means, including a transfer 
roll and a backing roll, the transfer roll be ing disposed operatively adjacent the back 
ing roll, bearings for the backing roll and 
guiding means therefor arranged to permit 
the axis of the backing roll to be displaced 
either at an angle to or in parallelism with : 
the axis of the transfer roll, and a positive 
driving connection between the backing roll 
and the transfer roll arranged to function irrespective of such displacement of the back 
ing roll. . 

In testimony whereof, we affix our signa 
tures. 

S GEORGE E. LANG. 
LLOYD W. CASTO. 

30 

35 

45 

55 


