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Patented Sept. 4, 1945 2,384,231 

UNITED STATES PATENT OFFICE 
2,384,231 

APPARATUS FOR APPLYING SHEET MATE 
RIAL To oTBER MATERIALs - 

Arthur P. Bamford, Millburn, N. J., assignor to 
Arkel & Smiths, Inc., Canajoharie, N.Y., a cor 
poration of New York 
Application July 11, 1942, Serial No. 450,570 

(C. 93-36) 
same machine, to apply individual sheets which 

12 Claims. 

This invention relates to the art of operating 
upon moving material, and particularly to the 
attaching of individual sheets of material to suit 
able base material while the latter moves relative 
to the individual sheets to be attached. 
The invention is somewhat related to that dis 

closed in detail and claimed in my U. S. Patent 
Number 2,289,336, issued July 14, 1942, entitled 
Apparatus for applying sheet material to other 
material; however, there are certain important 
differences in the specific aspects thereof, how 
ever, which will be made clear hereinafter. 

Here, similar to the prior invention set forth in . 
my above referred to patent, the individual sheets 
to be attached are usually and preferably flexible 
or pliable, a specific example of material used be 
ing sheet cellulose acetate. The base material 
may vary considerably in character so long as 
there are surface areas suitable for receiving the 
individual sheets to be attached. Thus, the base 
material may be a continuous web of sheet mate 
rial, such as paper or paper-board, having a series 
of individual surface areas to which the respective 
individual sheets are to be attached, as, for ex 
ample, in the manufacture of “windowed' car 
tons, or it may be a series of individual pieces of 
sheet material, such as paper-bag or carton blanks 
cut out from sheet paper or paper-board material. 
Again, it may be a series of individual articles, 
each having one or more suitable sheet-receiving 
surfaces. 
The objects of the present invention, are in 

general, the same as those set forth in my stated 
patent but they include others as well. 

It is a particular object of this invention to 
provide for the applying of individual sheets hav 
ing relatively short lengths, to sheet-receiving 
areas of base material which are relatively widely 
Spaced, so that articles may be produced which 
are relatively long as compared with the lengths 
of the respective individual sheets applied thereto. 

It is also an object to provide for accommodat 
ing a wide variety of work on a single machine. 
For example, it may be desired to utilize the ma-. 
chine for a few hours in the work of attaching 
individual sheets at intervals of a certain spacing 
along the length of a base web, say at intervals 
of 24 inches, and, thereafter, for the same type 
of work, but applied to a base web where the in 
tervals between sheet-receiving areas are shorter 
or longer than the certain spacing, as, for in 
Stance, 12 inches or 36 inches. 

It may also be desired to apply individual sheets 
having-a-certain length, and, thereafter, by the 
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are shorter or longer than the given length. 
Thus, it can be seen that machines constructed 

in accordance with the present invention are not 
limited to the applying of individual sheets hav 
ing certain given lengths which cannot be varied, 
for any given unit, nor to the applying of indi 
vidual sheets at relatively closely spaced intervals. 
In the specific disclosure of my patent, a con 

tinuous strip of the sheet material to be applied 
is fed onto a suction-cylinder applicator while 
the latter is rotating adjacent the path of travel 
of the base material, the speed of travel of the 
base material being considerably faster than the 
speed of rotation of the applicator. As the ap 
plicator rotates, the so fed and carried end of the 
continuous strip, is successively severed to provide 
the individual sheets, the severing being accom 
plished just prior to the time the applicator car 
ries the sheet material into the attaching Zone. 
As thus severed from the continuous strip, each 
individual sheet is individually carried by a sector 
like section of the suction cylinder applicator, 
such sector-like section being articulatively 
mounted for individual movement relative to its 
supporting structure and to the other sector-like 
sections of the applicator. Accordingly, during 
the respective attaching operations the respective 
sector-like sections concerned are free to move 
forward limited distances relative to the remain 
der of the applicator, and at the greater Speed of 
travel of the base material. This freedom of for 
ward movement is limited in extent by reason of 
the close spacing of the sector-like sections, made 
necessary by the construction and function of the 
applicator. 
The applicator of the present invention is SC 

designed and constructed, however, as to allow 
considerable leeway of forward movement for the 
individual, articulatively-attached sections or 
arms which carry the individual sheets to be ap 
plied, and such sections are so attached to the 
framework of the applicator as to be capable of 
the relatively great forward movement which may 
be demanded of them during the sheet-applying 
operations. The sheet material to be applied is 
fed to the applicator, not in a continuous strip 
which must be severed on the applicator, but in 
the form of pre-cut individual sheets adapted to 
be individually carried by the respective articul 
latively, attached sections or arms of the ap 
plicator. 

Because of the relatively wide spacing between 
these respective sections or arms of the appli 
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cator, it is possible for a section or arm to attain 
the very high speeds at which it is often desirable 
to pass base materials through the sheet applying 
2One. 

For example, in attaching relatively short tags, 
say 1%' in length, to a web of paper-bag na 
terial at relatively long bag-length intervals, say 
36', it is necessary to pass the web material 
through the applying zone of the apparatus at 
a very high speed relative to the speed at which 
the tag applicator, considered as a whole, nor 
mally rotates. 
Another advantage of the present invention 

resides in the fact that the individual sheets to 
be applied may be positioned on the supporting 
pad Surfaces of the respective sections or arms 
as desired. Thus, an uncovered margin may be 
left on a supporting pad surface for contacting 
the base material in advance of the carried in 
dividual sheet, which has been found to be de 
sirable in many instances. 

Further objects and features of the invention 
will be apparent from the following detailed de 
Scription of the preferred specific embodiments 
illustrated in the accompanying drawings. 

In the drawings: 
Fig. 1 represents a side elevation of a pre 

ferred form of the invention as embodied in ap 
paratus for applying "window-pane” sheets of 
cellulose acetate over sequentially spaced “win 
dow-frame' apertures in a continuous base web 
of sheet paper-board material, the view illus 
trating the "window-pane' sheet applicator with 
associated mechanism, portions of the apparatus 
lying in the foreground being removed to reveal 
the applicator in its entirety; 

Fig. 2, an enlarged fragmentary detail view, 
taken similarly to that of Fig. 1, and particu 
larly illustrating the applicator- and directly 
COOperating mechanism; 

Fig. 3, a section taken on the line 3-3, Fig. 2, 
and enlarged, portions removed for Figs. 1 and 
2 being here illustrated in section; . 
r 4, a vertical sectioni taken on the line 4-4, 

3. 3 
Fig. 5, a section taken on the line 5-3, Fig. 

3, but illustrating the entire applicator, and 
showing the circular back-plate thereof, with 
the mechanism it carries, in elevation; parts are 
broken away to reveal certain of the applicator 
arms, and other hidden parts are indicated by 
dotted lines; . 

Fig. 6, a detail perspective view of the latch 
mechanism per se; 

Fig. 7, a top plan view of the base web, taken 
from the standpoint of Fig. 5; - 

Fig. 8, a side elevation of another preferred 
form of the invention as embodied in apparatus 
for operating upon a series of individual blanks, 
it. provided with a “window-frame' aper 
lure; 
Fig. 9, a skeletonized view in side elevation 

9 suitable drive mechanism for the apparatus 
illustrated in Fig. 8; r 10, a top plan view of the apparatus of 

Fig. 11, a view similar to that of Fig. 2, but 
illustrating another embodiment of the inven 
tion; and . x 

Fig. 12, a sectional view taken on the line 
2-2, Fig. 11. . - 
Fig. 13, a detailed sectional view taken on the 

line -f, of Fig. 1, but illustrating an arrange 
ment which may be substituted for the latch 
structure. 

The illustrated specific forms of apparatus 
merely exemplify the possibilities inherent in the 
generic concepts of the invention. 

In the apparatus of Figs. 1 through 7, the sheet 
5 cellulose acetate is conveniently provided in the 

form of a roll O mounted on a suitable spindle 
so that a continuous strip (2 may be un 

reeled therefrom. The strip 2 is passed through 
a pair of feed rollers, 3 and 4, respectively, 

10 passing under a guide roller is en route, and is 
thence fed to a severing device for the succes 
sive severing of individual sheets therefron. 
The spindle and several rollers 3, 4, and 
5 are all mounted on shafts extending from 

5 supporting frame structure 6. 
The severing device here comprises a block , 

see Figs. 1, 2 and 5, extending from a bracket 
frame member 8, which is, in turn, bolted to 
the frame structure 6. Such block has a 

20 broad horizontal slot 9 extending therethrough, 
through which is threaded the free end of strip 
2. A flat blade 20 is suitably mounted (not 
shown) against that lateral side of the block 
from which the free end of strip 2 emerges, for 

25 reciprocation across the discharge end of the 
slot 9. Acting in cooperation with the outer 
edge of the bottom of slot 19, such blade 20 
functions as a shear blade to completely sever 
the emergent length of strip 2 from the main 

30 body thereof. 
An applicator of rotary type is indicated gen 

erally 2, and is mounted for rotation adjacent 
the discharge portion of the severing device for 
successively picking up the individual sheets as 

35 they are successively "clipped of" from the free 
end of strip 2, and for carrying them sequen 
tially. 
The applicator 2 of the instant apparatus 

Serves the same purposes as the suction cylin 
der applicator of the machines disclosed in my 
aforementioned patent, so far as the carrying and 
applying functions of the latter are concerned, and 
is, similarly, of suction type. It plays no part, 
however, in the severing of the individual sheets 
from the strip of sheet material to be applied. 
As aforestated, it is here desired that the in 

dividual carrying and applying members of the 
applicator be allowed sufficient freedom of for 
ward movement during the respective applying 

50 operations to enable the machine to apply in 
dividual sheets at relatively widely spaced in 
tervals as well as to accommodate a consider 
able variety of work. To this end, the individual 
carrying and applying members are advan 
tageously provided in the form of a plurality . 
of arms, radiating from a central axial support 
much as spokes of a wheel radiate fronth the 
hub thereof. The several arms are respectively 
articulatively mounted relative to the axial sup 

60 port for individual movement relative to one 
another and to the axial support. Means are 
provided for limiting and guiding the desired 
respective movements of the arms, but there is 
no intervening structure which unduly limits 

6 the freedom of movement. The number of arms provided for any given applicator will de 
pend upon the particular circumstances of use, 
but in no instance will so many be supplied that 
the required freedom of movement will be im 

70 paired. . 
The applicator 2 of Figs. 1 through 7 is de 

signed for relatively short sheets which are to 
be applied at intervals more widely spaced than 
contemplated by my aforementioned patent, but relatively closely spaced as compared to the 

  



2,884,281 
widest spacing possible pursuant to this inven 
tion. It comprises for sheet-carrying and ap 
plying arms, each designated 22, pivoted to a 
central axial support or hub 23 and extending 
radially therefrom substantially along dig 
ameters thereof which mutually intersect at 
right angles. Thus, a sheet-carrying and aps 
plying arm is provided for each quadrant of the 
circular path of rotation of the applicator. It 
will be observed that the sheet-carrying and aps 
plying arms of the applicator are arranged in 
mutually seriatim relationship about the pe 
riphery of the applicator, that is to say, without 
any other part of the applicator interposed be 
tween the sheet-carrying and applying arms. 
The hub 23 is fixed to a tubular shaft 24, see 

especially Fig. 3, for rotation therewith, such 
tubular shaft 24 being mounted on a stationary 
axial Suction tube 25, encircling the same in a 
close sleeve fit and being adapted to rotate 
thereon as an axis. The axial suction tube 25 
extends through the frame structure 6 and con 
nects with a source of suction, such as an or 
dinary vacuum pump (not shown). A cap 26 
Seals the opposite end of such axial suction tube 
25 against infiltration of atmospheric air. Such 
cap is secured to the frame end-plate 6-, Figs. 

and a flexible air-tight tube 34, preferably rub 

O 

5 

20 

25 

2 and 3, through the intermediate bearing ring 
2-6, in which the said opposite end of axial 
suction tube 25 is journaled. 
The Wall of axial suction tube 25 is aper 

tured intermediate its ends, partially circum 
ferentially, as at 27, and is grooved annularly 
around its Outer surface, as indicated generally 
2, at opposite sides of the aperture, thereby 
providing air seals between the stationary tube 
25 and the rotary shaft 24 for precluding infl 
tration of atmospheric air between the two. 
The hub 23 has passages formed transversely 

through its body portion for tightly receiving 
Securing-pins 29, such pins serving to secure and 
pivot the sheet-carrying and applying arms 22. 
Extending through the hub 23, preferably per 
pendicular to its axis and adjacent the respec 
tive pin-receiving passages, are other tubular 
passages 30 into which are fitted suction tubes, 
indicated 3, respectively, see Fig. 4. Corre 

30 

4. 

45 

Sponding passages are provided through the wall 
of tubular shaft 24, and suction tubes com 
municate with the interior of axial suction tube - 
25 through the circumferential aperture. 27 
thereof, at regular intervals during the rota 
tion of the applicator. The suction tubes 3 
have ends a which protrude from the cir 
cumferential outer surface of the hub. 23. 
Each of the sheet-carrying and applying arms 

22 is formed of two recessed half pieces 22 
and 22-2, which coordinate to produce a hol 
low interior 22-3, see Fig. 3. The half pieces 
are conveniently secured together by means of 
bolts, as illustrated, which pass through suit 
ably provided openings. Each of the arms 22 
has Spaced ears 22a and 22a at one end thereof, 
forming a coupling member, and has, at the 

r end thereof, a pad-receiving formation 
b. - - 

The ears 22a and 22a of each arm are re 
spectively apertured in mutual alignment for 
loosely receiving a securing pin. 29, and for con 
Sequent pivotal coupling to the rim of hub 23. 
Each pad-receiving end 22b is recessed to form 
a relatively broad and shallow suction chamber 
2 when a perforated pad 33 is inset into posi 

tion as illustrated. 
A passage extends from the hollow 22-3 of 

50 
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3. 
each arm, through the pad-receiving end thereof, 
to communication with the suction chamber 2, 

ber, is passed through such passage and through 
the hollow interior 22-3 of the arm, into sealed 
connection with the protruding end 3a of the 
particular insert tube 3 concerned. Thus, the 
suction chamber 32 of the pad end of each arm 22 
communicates directly with the interior of axial 
suction tube 25, through the circumferential ap 
erture 27 thereof, at regular intervals as the ap 
plicator rotates, and creates a strong suction 
effect at the outer carrying-surface of its per 
forated pad plate 33 during such intervals. 

It can now be seen that as the applicator 2, 
Fig. 1, rotates relative to the severing device, 
each of the arms 22 picks up and tightly holds an 
individual severed sheet 2- of the strip 2, 
it being realized that the aperture 27, Fig. 3, 
is so located with respect to the severing de 
vice as to provide suction for the pads 32 of the 
arms, through such portion of their rotative 
path as will produce the desired result. It 
should be noted that, by suitably regulating the 
timing of the strip feed relative to the appli 
cator rotation, the sheets 2-1 may be posi 
tioned as desired relative to the respective suc 
tion pad surfaces, preferably spaced back 
wardly from the forward edges thereof to pro 
vide advance marginal areas of such suction pad 
surfaces for initial contact with the base nas 
terial. 
Adjacent the discharge end of the severing 

device, a pressure roller 35 is secured for free 
rotation at the end of a supporting yoke 36 and 
for coaction with the suction pad pick-up sur 
faces of the several sheet-carrying and apply 
ing arms 22 as they rotate into the sheet pick-up 
Zone, see particularly Fig. 2. The supporting yoke 
36 is secured to the frame structure f6, and so 
positions the bed roller 35 with respect to the 
severing device as to cause each individual sheet 
2- to be picked up immediately after it has 
been severed from the main strip 2. 
The base web 40, to which the individual sheets 
2- are successively applied in spaced se 
quence, travels in immediate adjacency to a por 
tion of the circumferential path of rotation of 
applicator 2 which is located remote fron, and 
Substantially opposite, the sheet pick-up Zone 
adjacent the severing device. It is continuous 
in length, so far as the operation of the ma 
chine is concerned, and has the “window-frame' 
apertures 4f formed therethrough as spaced in-, 
tervais along its length, see especially Fig. . 
Such window-frame apertures are preferably 
punched out by suitable means as the web trav 
els through the apparatus toward the "window 
pane' applying zone thereof. Suitable punch 
ing mechanism and suitable mechanism for tak 
ing care of the unprocessed and processed por 
tions of the web are well known, and, therefore, 
are not illustrated. 
The base web '40 is here shown as passing 

through a pair of feed rollers comprising the 
upper and lower rollers 42 and 43, respectively, 
and through a pair of pressure rollers compris 
ing the upper and lower rollers 44 and 45 respec 
tively, the latter being disposed adjacent the 
applicator 2. for “ironing out the applied 
"window-pane' sheets. 2--over-the “window 
frane' apertures 4 arid for insuring tight ad 
hesion thereof to the base web. A bed roller 46 
is provided immediately below the applicator. 2 
for cooperation with the sheet-carrying and ap 
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4 
plying arms thereof during the sheet 
Operations. 
The applicator 2 includes a circular back-plate 

50, see especially Fig. 3, mounted on a hub 5 
which is keyed to the shaft 24 for rotation there 
with and with the hub 23. Such back plate serves 
to carry instrumentalities which limit and guide 
the individual rotative movements of the several 
sheet-carrying and applying arms 22 with re 
spect to one another and to the applicator as a 
whole. . 
The above-mentioned instrumentalities com 

prise limit-stop posts, indicated 52, respectively, 
Fig. 2, rigidly secured to the back-plate 50 and 
protruding from the effective face 50a thereof 
for definitely limiting the extent of backward 
movement of the several arms 22. Such arms 
may have respective bosses 22c formed On their 
back sides for service as buffer plates when the 
arms are brought back Smartly against the limit 
stop posts 52. It should be noted that the limit 

applying 

... stop posts 52 are so located in the back-plate 50 
as to maintain their respectively associated arms 
22 in radial positions as respect the circular path 
of movement of the applicator. 
The arms 22 are normally held against their 

respective limit-stop posts 52 by means of re 
spective coil springs 53, each of which is secured 
at one of its ends to a forwardly projecting por 
tion 22d of its associated arm, as by engagement 
with the bolt 54 of that arm, and is secured at 
its other end to its respective one of anchor 
posts 55 of back plate 50. Such anchor posts 55 
are preferably threaded into the back plate 50 at 
positions located in back of their respectively 
corresponding limit-stop posts 52, whereby there 
is afforded sufficient reach for each of the coil 
Springs 53. In extending between their respec 
tive points of anchorage, such coil springs rest 
within respective guide grooves 56, Fig. 3, formed 
externally of the inner half pieces 22-2 of th 
respective arms 22. 
The radial limit-stop position in which each 

arrn 22 is normally maintained is the sheet pick 
up position for the arm, and is maintained dur 
ing the pick-up operation and at all other times 
except during and immediately following the 
sheet-applying operation. - 

Since the individual sheets are attached to 
the base material in spaced sequential align 
ment, the base material is caused to travel 
through the apparatus faster than the applicator 
rotates. Accordingly, if the sheets are to be 
properly and nicely applied to the base material, 
the respective applicator members which in 
dividually carry and apply the sheets must be 
allowed or made to travel at the same speed as 
the base material during the applying operations. 
With this in mind, the sheet-carrying and 

applying arms 22 are respectively articulatively 
mounted to allow freedom of forward movement 
thereof during the respective sheet-applying 
Operations. 

It should be noted that each “window-frame' 
aperture 4f of the base web 40 has its margins 
coated with adhesive, see 4 -f, Fig. 7, by suit 
able well-known means (not shown), immediately 
prior to its passage through the sheet-applying 
Zone of the apparatus, and, also, that the aper 
ture 27 of the axial suction tube 25 extends cir 
cumferentially in such a manner, see Fig. 4, as 
to supply suction, indicated by the arrows S, S, 
in Fig. 2, to the respective arms during the course 
of their travel from the sheet pick-up zone to 
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the sheet-applying zone, but as to cut off such 
suction within the sheet-applying zone, the ex 
act point of suction cut-off being determined 
by the result desired, namely, the smooth and 
positive attachment of each “window-pane' 
sheet over a "window-frame' aperture in the 
base web. . 
Accordingly, since the respective sheets f 2 

are held to their respective carrying and apply 
ing arms 22 of the applicator 2 by the force of 
suction, as well as securely held to the base web 
40 by adhesion, during the respective sheet 
applying operations, such arms 22 will be re 
spectively swung forwardly relative to the other 
arms and to the applicator as a whole, at the 
speed of travel of the base web until the suc 
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tion grip is released, as explained above. 
Because of the spacing of the several sheet 

carrying and applying arms 22 relative to One 
another, the extent of forward movement or 
swing thereof may be lesser or greater as the 
particular use to which the machine is put re- . 
quires. Thus, the speed of travel of the web de 
might be increased to accommodate a longer 
spacing of the sequential 'window-frame' aper 
tures relative to one another, or may be slowed 
down to accommodate a shorter spacing with 
out necessitating any change in the applicator 2. 

In the operation of the applicator 2 following 
each sheet-applying operation, it is necessary that 
the particular sheet-carrying and applying arm 
concerned be held in its forwardly moved posi 
tion for a limited time so that it does not inter 
fere with the forward movement of the next rear 
Wardly placed arm on the next succeeding sheet 
applying operation. Latch mechanism may b 
provided for this purpose. 
Spaced forwardly of each of the several sheet 

carrying and applying arms .22 as they rest in 
their normal limit-stop positions, is a latch arm 
60, see Figs. 2, 3, 5 and 6, rigidly secured to 
One end of a short shaft 8, which is journaled 
for rotative movement in back plate 66, the stated 
one end projecting outwardly from the face Sea 
of the back plate 50. The short shaft 6 extends 
completely through back plate 50, so that its other 
end projects at the face 50b thereof. Rigidly 
Secured to such projecting shaft end is a bell 
crank 62 having the arms 82a and 62b. The arm 
62a is provided with an aperture 63 within which 
is secured one end of a coil spring 64, the other 
end of such coil spring being secured to a pin 

which extends from the face 50b of back plate 
50. Such coil spring 64 normally maintains the 
bell crank 62 with its arm 62a abutting against 
a stop pin 62-, that is to say, in such position 
that the arm 25 thereof projects outwardly for 
engagement, once in every complete revolution of 
back plate 50, with a stationary trip-post 66, 
Figs. 2 and 5, which projects from the supporting 
frame structure 6. The position of trip post 66 
is determined by the point in the rotative path of 
the applicator 2 at which it is desired to allow 
the respective forwardly swung arms 22 to return 
to their respective normal limit-stop positions 
following the respective sheet-applying oper 
ations. 
The latch arm 6 has, in each instance, a latch 

head 60a which stands ready to snap into en 
gagement with a pin 67 carried by the particular 
arm 22 concerned when such arm is advanced 
Sufficiently far forward for such engagement. 

It will be seen, therefore, that, as the respective 
arms 22 are pulled forwardly relative to the other 
arms, and to the applicator 2 as a whole, during 
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the respective sheet-applying operations, the re 
spective latch heads a engage the respective 
pins 7 and prevent the respective arms from 
swinging backwardly into their respective normal 
limit-stop positions subsequent to the respective 
sheet-attaching operations. These advanced po 
sitions of the respective arms 22 are maintained 
until the respective latch arms 60 are carried 
sufficiently far around the rotative path of the 
applicator that their respective extending bell 
crank arms 62b contact trip-post 66, thereby open 
ing the respective latches and releasing the re 
spective arms 22 so such arms can return to their 
normal limit-stop positions against the respective 
limit-stop pins 52, under the influence of the re 
spective coil springs 58. 

For any given operation of the apparatus, the 
speeds of travel of the base web and the appli 
cator must be correlated relative to each other in 
such a ratio as to accommodate the particular 
work concerned. The respective motivating 
mechanisms may be mutually correlated in vari 
ous ways, depending upon the specific structural 
characteristics of the apparatus employed. 
As here illustrated, see Fig. 1, a main drive 

shaft 70, journaled in frame structure. f6, has 
gars 7 and 2 rigidly mounted thereon. The 
gear 7 meshes with an intermediate gear. 3, 
which, in turn, meshes with the driven gear 4, 
mounted rigidly on the shaft upon which roller 
3, of the pair offeed rollers 3 and 4, is mounted. 

Accordingly, the strip material 2 is fed to the 
severing device under the control of the main drive 
shaft 70. Roller 4, which cooperates with feed 
roller f3, is constantly pressed theretoward by a 
well known spring-controlled pressure device, in 
dicated generally 4-, for maintaining a frics 
tion grip on the strip material 2. 
The gear 72, mounted on the main drive shaft 

70, meshes with intermediate gear 75, which, in 
turn, meshes with the driven gear 76, rigidly. 
mounted on the tubular shaft 24 of the applicator 
2. Accordingly, the applicator is driven under 
the control of main drive shaft 70. 

Rigidly mounted on the main drive shaft 0 is a 
pulley 7 which connects, by means of flexible 
belting 78, with a pulley.9, mounted on a shaft 
O, journaled in supporting frame structure 6. 

Also rigidly mounted on the shaft 80 is a sprocket 
wheel 8 which connects, by means of a link chain 
82, with a sprocket wheel , rigidly mounted on 
a shaft 4. Also rigidly mounted on the shaft 
84 is a sprocket wheel 85, which connects, by 
means of link chain 86, with a sprocket wheel 8, 
rigidly mounted on the shaft upon which feed 
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roller 42, of the pair of feed rollers 42 and 43, is 
rigidly mounted. Roller 43 is constantly pressed 
toward feed roller 42 by a conventional, spring 
controlled pressure device B, a similar device, in 
dicated 89, being provided for the roller 44 of the 
pair of guide rollers 44 and 4. - 
Accordingly, the rotation of feed roller 42, and 
the consequent travel of base web. 46 through the 
apparatus, are also controlled by main drive 
shaft O. 

All of the above described gearing and sprocket 
drives are of course, provided in suitable ratios 
for the particular work operated upon at any 
given time, the feed of strip f2, the speed of 
travel of base web 40, and the speed of rotation 
of applicator 2 being suitably correlated for 
proper operation of the machine as explained 
hereinbefore. 
When it is desired to accommodate work hav-. 

ing different intervals between areas of sheet ap 
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plication on the base web, only the sprocket 
wheels between the feed roller 42 of the base web 
actuating means and the main drive shaft TO 
need be replaced by those of suitable ratios. 

In Figs. 8, 9, and 10 is illustrated another emi 
bodiment of the invention which is adapted for 
handling successive individual blanks of basema 
terial rather than a continuous base Web. A stack 
OO of individual carton blanks ol, piled one on 

top of the other and kept in stack formation by 
the lateral guide posts. 02, rests upon a link belt 
conveyor comprising a pair of link belts' 3, 3 
mutually spaced apart in parallel relation, see Fig. 
10. The individual blanks of of the stack fo are 
successively displaced and carried forwardly from 
the bottom of the stack by means of studs a 
which protrude upwardly from the link belts ?o 
during the travel thereof through the upper por 
tions of their endless paths. The studs a are 
spaced apart along the lengths of the respective 
link belts to, C3 by a distance slightly greater 
thain the length of an individual blank O. The 
endless link belts fo3 are mounted on sprockets, 
indicated 104, respectively, which are, in turn, 
mounted on shafts OS, OS for lateral adjustment 
thereon relative to each other. The lateral ad 
justment is accomplished by means of pairs of 
mutually parallel threaded shafts fos, D6, to 
which the sprockets ?o are connected by means 
of slotted legs 07, fol. A tension roller 08 may 
be provided at a suitable location in the paths of 
travel of the endless link belts. 
An adhesive applying device is disposed in the 

path of travel of the successive individual blanks 
f of to and through the sheet-applying zone of the 
apparatus. It comprises an applying cylinder 09 
which has cameo transfer dies O9d provided at 
diametrically opposite locations on its circum 
ferential surface, and, further, a glue pot flo hav 
ing a transfer roller fl operative therein. The 
transfer roller fit is so disposed that, when the 
adhesive applying cylinder to rotates, the cameo 
transfer dies fosa roll thereagainst and receive a 
coating of liquid glue or other suitable type of ad 
hesive therefrom. In the rotation of the adhesive 
applying cylinder 09, the cameo transfer die sur 
faces come in contact with and serve to transfer a 
coating of the liquid to the respective carton 
blanks to in accordance with a desired configu 
ration, usually the configuration of the peripheral 
margins of "window-frame' openings to -?. A 
doctor blade 2 controls the amount of adhesive 
picked up by the cameo transfer dies 09a from 
the transfer roller , and a bed roller fl pro 
vides a support for the successive individual 
blanks as they pass through the adhesive-apply 
ing Zone of the apparatus, all as is conventional in 
the art. 
An intermediate belt conveyor, indicated gen 

erally 4, is provided between the bed roller 3. 
and a gravity actuated pressure roller 6. The 
latter serves to smooth out and distribute the ad 
hesive applied to the individual carton blanks 
of. A second endless link belt conveyor, which 

comprises the pair of parallel endless link belts 
5, 5 leads directly into the sheet-applying Zone 

of the apparatus. 
The second pair of endless link belt conveyor 
5, 5 is preferably identical to the first pair 

of endless link belt conveyors. 08, foe in its 
mounting and will not be additionally described in 
detail. The pair of individual endless link belts 
ffs, 5 may be adjusted laterally on their mount 
ings in the same manner as may be the pair of in 

  



6 
dividual endless link belts 03, ?o on their mount 
ings. 

In this instance, the individual sheets are shown 
applied to the individual carton blanks in sub 
stantially the same manner as the individual 
sheets 2- of the prior embodiment are ap 
plied to the base web 40. The roll ff of strip 
material fit is mounted so that the strip may be 
passed between feed rollers, indicated generally 
at 9, and into the severing device 20. The ap-. 
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of the respective arms 22 are formed accordingly, 
that is, as bearings encircling the tubular shaft 24, 
in the manner illustrated. 
The elongated Suction tube 25 is provided with 

an aperture 2 for each of the arms 25, and the 
bearing ends 22a of the arms 25 are provided with 
respective suction tubes 3 f which register, respec 

plicator cylinder is here identical to that of the . 
prior embodiment and is indicated generally at 
22, Fig. 8. A bed roller 23 cooperates with the 

applicator in the respective sheet-applying opera 
tions, similarly as in the prior embodiment. 
A series of pairs of pinch rollers indicated gen 

erally 24, 25, 2 serve to receive and forward 
the successive individual carton blanks of from 
the application zone of the apparatus, and to 
smooth out and insure tight adhesion of the in 
dividual "window-pane'sheets over the "window 
frame' apertures of the individual carton blanks. 
An endless belt conveyor 28, which may nove 
slowly relative to the movements of the other 
conveyors of the apparatus, serves to receive and 
partially stack the completely processed individur 
a blanks and forward then to a table 29 for 
further disposal. 

. As in the previously described embodiment, the 
various instrumentalities of the apparatus are 
correlated in proper ratio for operation relative to 
one another in effecting the results desired. Here, 
a main drive shaft , see Fig. 9, is connected to 
any suitable motivating means such as an elec 
tric motor, and serves to drive all the component 35 
instrumentalities of the apparatus. . . 
An intermediate shaft 3 transmits rotative 

motion from main drive shaft , by means of 
initer gearing 82, to driven shaft f3, by means 
of miter gearing 3. Such driven shaft 3, in 
turn, transmits rotative motion to the adhesive 
applying cylinder by means of miter gearing 
ls, and to applicator 122 by means of miter gear 
ing fit. It also transmits rotative movement to 
the feed rollers by means of the intermediate 
shaft 3. 
The main drive shaft 30 transnis rotative 

movement to the respective link belt conveyors 
by means of intermediate shafts 39 and 40, re 
spectively, the pairs of pinch rollers 24, 25 and 
26 being actuated by gears, indicated generally 
l, connected with the intermediate shaft 40, 
as by means of a chain drive 42. 
In the previously described embodiments, it will 

be noted that the individual sheet-carrying and 
applying arms 22 are pivoted to the rim of a hub, 
and therefore do not have their individual centers 
of rotation coincident with one another, nor coin 
cident with the axis of rotation of the applicator 
as a whole. Under certain conditions of use, as 
where relatively, short sheets are being succes 
sively applied to basematerial at relatively closely 
spaced intervals, such arrangement is entirely 
satisfactory, but where the sheets are compara 
tively long and the successive intervals of applica tion are comparatively long or widely spaced, it is 
desirable that the individual sheet-carrying and 
applying arms be mountedlin common on the axis 
of rotation of the applicator as a whole. 

For this purpose, the tubular shaft 24 and sta 
tionary axial suction tube 25 may be extended in 
length, as illustrated in Figs. 11 and 12, to ac 

tively, with the apertures 2 at regular intervals 
during rotation of the applicator. 
As in the prior embodiments, each arm 22 is 

hollow and has preferably a flexible air-tight 
tube 36 leading from the protruding end 3a of its 
suction the 3 to communication with the broad 
and shallow suction chamber 32 of its pad-receiv 
ing end 22b, here by means of a short, rigid suc 
tion tube 50, corresponding to the suction tube 
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3. But, in the present embodiment, the pad 
receiving end 22b is elongated laterally to com 
prehend the greater width of the applicator as a 
whole, resulting from the side-by-side, common 
axial mounting of the several arms 22. 
In all other instances the present embodiment, 

of the invention is essentially similar to the pre 
viously described embodiments. There is a back 
plate 50 provided with limit-stop posts 52, latch 
mechanism. 60, and anchor posts 55 for return 
springs 53. Because of the extended width of the 
applicator as a whole, however, the posts 52 and 
55 are extended in length sufficiently to accom 
plish their respective tasks, see Fig. 12, and be 
cause the arms 22 are articulative, or free to ro 
tate, with respect to the supporting tubular shaft 
24, the back-plate 50 being fixed, however, with 
respect to such shaft 24, the limit-stop posts 52 
serve, additionally in this embodiment, to nor 
mally maintain rotation of such shaft 24 and such 
arms 22 in synchronism. 

It should be noted that the applicator is shown 
in Fig. 11 with one of its sheet-carrying and ap- . 

40 plying arms 22 in forwardly swung position, 
latched against premature return, immediately 
following a sheet-applying operation. 

55 

As illustrated in Fig. 11, a guideway for that 
end of the sheet material 2 which is emergent 
from the severing device, may be provided to in 
sure proper positioning of the severed individual 
sheets 2- on the respective suction pad surfaces. 
Such guideway may comprise a lower guide plate 
60 and an upper guide plate f. 
It will be realized that in all embodiments of 

this invention the pad-receiving ends of the sheet 
carrying and applying arms, and the Suction pads 
thereof, should have respective areas sufficiently 
extensive to accommodate the largest sheets con 
templated for application by the particular ma 
chine concerned. In instances where smaller 
sheets than the largest contemplated are to be 
carried and applied, suction pads having less ex 
tensive perforate areas, respectively, may be sub 
stituted for those having the greater perforate 
areas, or suitable imperforate hoods may be ap 
plied over the suction pads having the greater 

... perforate areas so as to cover perforate portions 
thereof not covered by the sheets carried. 

65. 

70 

commodate the individual sheet-carrying and ap 
plying arms 22 in side-by-side alignment and by 
direct rotative mounting. The secured ends 22a 75 

Y 

Also, other means than the latch mechanisms 
illustrated may be employed for insuring against 
premature return of the sheet-carrying and ap 
plying arms after respective sheet-applying oper 
ations. For example, a friction wheel 62, Fig. 
13 rotating at a considerably greater speed than 
the speed of travel of a sheet-carrying and apply 
ing arm on its forward swing. during a sheet-ap 
plying operation, and rotating in a corresponding 
forward direction, may be provided to give the 
said arm a forward kick or impetus sufficient to 
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prevent its premature return. The friction wheel 
ft2 should be mounted on a suitable support, such 
as the bracket. 68 secured to and extending from 
the frame structure it, and may be driven by indi 
vidual power means (not illustrated) of any well 
known type. wn 
From the above it is apparent that in the re 

spective embodiments of the invention, the sheet 
carrying and applying arms of the applicator are 
mutually in immediate seriatim relationship, that 
is to say, their respective suction chambers arear 
ranged about the periphery of the applicator 
without any other part of the applicator inter 
vening their respective suction chambers; that the 
respective applicator arms are normally disposed 
at substantially equal arcuate spacing from one 
another and when under rotation effected by their 
central axial support are free to move in the di 
rection of rotation of the applicator, subject to 
the resiliency of their respective restraining coil 
springs, from the zone of reception of the severed 
sheet material or individual sheet material blanks 
to the zone of applying such severed or individual 
sheets to the moving web material, at which last 
named stage the respective applicator arms are 
retained in position as they may be advanced in 
the direction of rotation of the applicator by the 
engagement of the respective suction chambers 
with the moving web material and retained in 
Such advanced position until released by the 
trip-post, to again become freely movable in their 
rotational passage in return to the zone of recep 
tion of the severed sheet material or individual 
sheet blanks. 
By the construction of an applicator provided 

with suitable rotatable supporting means on 
which are articulatively mounted a plurality of 
individual applicator arms in immediate mutual 
seriatim relationship and radially with respect to 
such supporting means, combined with means for 
resiliently restraining such applicator arms with 
in determined limits of their rotative paths of 
travel, the applicator is adapted to apply to the 
moving base material runs of sheets of material 
of wide range of dimension without any adjust 
ment whatsoever of the applicator. 
Whereas this invention is described with respect 

to preferred specific embodiments thereof, it 
should be understood that various changes may 
be made in such specific embodiments and various 
other specific embodiments may be constructed by 
those skilled in the art without departing from 
the spirit and generic scope of the invention as 

forth herein and in the claims which here foll 
OW. 

claim: 
1. In apparatus for applying individual sheets 

of material to base material, an applicator, com 
prising rotatable supporting means; a plurality of 
individual applicator arms articulatively secured 
to said supporting means circumferentially there 
of and in mutually spaced relationship for rota 
tion therewith; means normally maintaining said 
arms in given respective positions relative to-one 
another and to the applicator as a whole, but per 
mitting said arms to be respectively swung for 
Wardly during the said sheet-applying operations; 
and means for retaining the respective applicator 
arms in forwardly swung position for a limited 
portion of the rotative path of travel thereof fol lowing the respective sheet-applying operations. 

2. In apparatus for applying individual sheets 
of material to basematerial, an applicator, con 
prising rotatable supporting means; a phurality of 
individual applicator arms articulatively secured 

to said supporting means circumferentially there 
of and in mutually spaced relationship for rota 
tion therewith; means normally maintaining said 
arms in given respective positions relative to One 

5 another and to the applicator as a whole, but per 
mitting said arms to be respectively swung for 
Wardly during the said sheet-applying operations; 
means for exerting suction at the outer ends of 
said applicator arms during a predetermined por 

10 tion of the rotative path of travel of said arms; 
and means for retaining the respective applica 
tor arms inforwardly swung position for a limited 
portion of the rotative path of travel thereof fol 
lowing the respective sheet-applying operations. 

15 3. In apparatus for applying individual sheets. 
of material to base material, an applicator, com 
prising rotatable supporting means; a plurality of 
individual applicator arms articulatively secured 
to said supporting means circumferentially there 

20 of and in mutually spaced relationship for rota 
tion therewith; means normally maintaining said 
arms in given respective positions relative to one 
another and to the applicator as a whole, but per 
mitting said arms to be respectively swung for 

25 wardly during the said sheet-applying operations; 
means for retaining the respective applicator arms 
in forwardly swung position for a limited portion 
of the rotative path of travel thereof following 

- the respective sheet-applying operations; and 
30 means for returning said arms to their original 

positions immediately following the said limited 
portion of the rotative path of travel thereof. 

4. In apparatus for applying individual sheets of 
material to base material, an applicator, compris 

35 ing rotatable supporting means; a plurality of in 
dividual applicator arms articulatively secured to 
said supporting means circumferentially thereof 
and in mutually spaced relationship for rotation 
therewith; means normally maintaining said 

0 arms in given respective positions relative to one 
another and to the applicator as a whole, but per 
mitting said arms to be respectively swung for 
Wardly during the said sheet-applying operations; 
a plurality of individual latch means operatively 

45 secured to said rotatable supporting means in ad 
vance of said arms, respectively; a plurality of 
individual latch-securing means mounted on said 
arms, respectively, for latching cooperation with 
said latch means when said arms are swung for 

it wardly; and means for disengaging said latch 
means from said latch-securing means at a point 
within the path of rotation of said arms which is 
located a predetermined distance in advance of 
the sheet-applying zone of said applicator. 

55 5. In apparatus for applying individual sheets 
of material to base material, an applicator, com 
prising rotatable supporting means; a plurality 
of individual applicator arms articulatively se 
cured to said supporting means circumferentially 

60 thereof and in mutually spaced relationship for 
rotation therewith, whereby the individual sheet 
applying operations of said arms will cause said 
arms to be respectively swung forwardly during 
the said sheet-applying operations; a plurality of 

65 individual latch means operatively secured to said 
rotatable supporting means in advance of... said 
arms, respectively; a plurality of individual latch 
securing means mounted on said arms, respec 
tively, for latching cooperation with said latch 

70 means when said arms are swung forwardly; 
means for disengaging said latch means from said 
latch-securing means at a point within the path 
of rotation of said arms which is located a prede 
termined distance in advance of the sheet-apply 

7 ing zone of said applicator; and means for re 
  



8 
turning said arms to their original positions in 
mediately following the said disengagement of 
said latch means. 6. In apparatus for applying individual sheets 
of material to base material, an applicator, com 
prising rotatable supporting means; a plurality of 
individual applicator arms articulatively secured 
to said supporting means circumferentially there 
of and in mutually spaced relationship for rota 
tion therewith; means normally maintaining said 
arms in given respective positions relative to one 
another and to the aplicator as a whole, but per 
mitting said arns to be respectively swung for 
Wardly during the said sheet-applying Operations: 
a stationary suction conduit arranged axially of 
said rotatable supporting means and upon which 
said rotatable supporting means is mounted for 
rotation; a plurality of suction passages arranged 
radially within said rotatable supporting means 
and aligned circumferentially thereof; aperture 
means extending about a portion of the circum 
ference of said suction conduit in alignment with 
said radial suction passages so the latter will 
register therewith at predetermined time inter 
vals during rotation of said rotatable supporting 
means; Suction pads disposed at the outer ends of 
said arms, respectively; and flexible suction tubes 
connecting said radial suction passages with Said 
Suction pads. 

7. In apparatus for applying individual sheets 
of material to base material, an applicator, con 
prising a rotatable hub; a plurality of individual 
applicator arms articulatively secured to said ro 
tatable hub circumferentially thereof and in mu 
tually spaced relationship for rotation therewith, 
Said arms being adapted for forward and back 
Ward movement relative to one another along the 
path of rotation of said hub; a back-plate fixedy 
mounted relative to said hub for rotation there 
With about the same axis of rotation, said back 
plate comprehending said arms and being spaced 
slightly apart therefrom; individual limited stop 
means for said arms, respectively, mounted on 
said back-plate adjacent said arms; individual 
Spring means anchored to said back-plate and to 
Said arms, respectively, for normally maintaining 

5 
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mediate advance thereof in the said direction of 
rotation, whereby said operating arms may be in 
dividually and successively carried by the said 
moving material operated upon, in the direction 
and at the rate of movement of said moving mate 
rial and while operating upon said moving mate 
rial; and means for restraining the respective 
arms during the stage of operation upon the mov 
ing material and for a limited period of rotation 
thereafter. 

9. In apparatus for applying individual sheets 
of material to moving base material, an applica 

20 

tor, comprising an elongated Suction tube sta 
tionarily mounted; a rotatably elongated sleeve 
closely fitted about said suction tube; a plurality 
of applicator arms, each having an end mounted 
on Said sleeve for rotation relative thereto, the 
said ends of said arms being disposed in side-by 
side relationship on said sleeve, and the respective 
arms extending rigidly therefron radially of said 
sleeve and in mutually spaced relationship con 
sidered circumferentially of said sleeve; suction 
pads carried at the opposite ends of the respective 

25 
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said arms tightly against their corresponding limit . 
stop means; individual latch means.mounted on 
Saidi back-plate adjacent said arms, respectively, 
and lying at opposite sides thereof to which the 
said limit stop means lie; individual latch-secur 
ing means debunted on said arms, respectively, for 
latching cooperation with said latch means when 
Said arms are swung toward said latch means; and 
means for disengaging the respective latch means 
from the respective latch-securing means at a 
point Within the path of rotation of said arms 

50 

Which is located a predetermined distance in ad 
ice of the sheet-applying zone of said applica 
O. 
8. Apparatus for applying individual sheets of 

material to moving base material; an applicator; 
means for moving the base material in operative 
relation to said applicator: means for feeding 
individual sheets of material to said applicator: 
Said applicator comprising rotatable supporting 
means; a plurality of individual operating arms 
articulatively secured radially to said supporting 
means and extending therefrom in mutually im 
mediate seriatim relationship; means for normal 
ly maintaining said arms in predetermined spaced 
positions relative to one another, freedom of 
movement of the respective arms being limited in 
the direction of rotation of said supporting means 
only by those arms which are respectively in im 

60 

arms, said suction pads being elongated in the 
direction of elongation of said suction tube and 
sleeve, and being aligned circumferentially of said 
applicator; means for providing suction at said 
suction pads within a predetermined portion of 
their common rotative path of travel; back-plate 
means fixed on said sleeve for rotation therewith 
a plurality of limit-stop means extending from 
said back-plate means relative to the respective 
applicator arms and adapted to fix the nor as 
radial positions of said respective applicator arms; 
Spring neans associated with Said respective ap 
plicator arms and arranged to maintain said arms 
in their said normal radial positions; and means 
associated with said back-plate means for causing 
the respective arms to remain for limited periods 
of time, during operation of said applicator, i? 
new positions to which they are carried within the 
said common rotative path of travel by reason of 
their respective application of Said individual 
sheets to said moving basematerial. 

10. Apparatus for applying individual sheets of 
material to moving base material, cornprising a 
applicator: means for feeding individual sheets of 
naterial to said applicator: means for moving the 
basematerial in operative relation to Saii applica 
tor: said applicator comprising elongated akia 
supporting means; a plurality of applicator arms 
journaled upon said supporting means in mutual 
ly immediate seriatin relationship for rotation. 
therearound; suction pads carried by respective 
applicator arms, said suction pads being elongated, 
respectively, lengthwise of said axial supporting 
means and mutually in mediately aligned circum 
ferentially thereof; means for exhausting air 
fron said suction pads; and means for resiliency 
restraining said applicator arms in their respec 
tive movements in the direction of rotation of 
said supporting means during the stage of transit 

85 

of delivery of the sheet materia to the moving 
base material. 

11. Apparatus for applying individual sheets of 
material to moving base material, comprising an 
applicator: means for feeding individual sheets 
of material to said applicator: means for moving 
the base material in operative relation to said ap 
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plicator; said applicator comprising rotatable 
supporting means; a plurality of individual appli 
cator arms; means for articulately mounting said 
applicator arms as individual units in immediate 
nutually seriatin relationship radially with re 
Spect to said rotatable supporting means; means 
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for resiliently restraining said applicator arms 
within predetermined limits of their rotative 
paths of travel; thereby permitting said applica 
tor arms to swing freely, subject to such resilient 
restraining means, forwardly in the direction of 
rotation of said rotatable supporting means from 
the zone of reception of the individual sheet 
material to the zone of application of the same by 
said applicator arms to the moving base material. 

12. Apparatus for applying individual sheets of 
material to moving base material, comprising an 
applicator: means for feeding individual sheets 
of material to said applicator: means for moving 
the base material. in operative relation to said 

O 

plicator arms; means for articulately mounting 
said applicator arms as individual units in in 
mediate mutually seriatin relationship at stub 
stantially equal arcuate spacing from One another 
and radially with respect to said rotatable sup 
porting means; means for resiliently restraining 
said applicator arms within predetermined limits 
of their rotative paths of travel; thereby permit 
ting said applicator arms to swing freely, subject 
to such resilient restraining means, forwardly in 
the direction of rotation of said rotatable support 
ing means from the zone of reception of the in 
dividual sheet material to the zone of application 
of the same by said applicator artins to the moving 

applicator; said applicator comprising rotatable 5 base material, 
supporting means; a plurality of individual ap T. ARTHUR P. BAMFORD. 

  


