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UNITED STATES PATENT OFFICE 
2,667,108 

BAND FORMING MACHINE AND PROCESS 
Frank E. Monks, Pittsburgh, Pa., assignor to 

Fuller Label & Box Company, Pittsburgh, Pa., 
a corporation of Pennsylvania, 

Application October 8, 1948, Serial No. 53,557 
(Cl. 93-79) 16 Claims. 

1. 
This invention relates to a machine for and 

the process of forming tubes or bands from single 
blank sheets of flexible material. While the in 
vention in its broadest aspects is in no Way lim 
ited to the particular type of band or tube, or to 
the many variable uses to which such bands. 
might be put, it has for purposes of illustration 
been described herein with particular reference 
to neckbands for bottles. 
An object of the invention is to facilitate the 

speed and accuracy of manufacture and particul 
larly to improve upon the broad concept of utiliz 
ing fluid or pneumatic pressure in the process of 
manufacture. The use of vacuum or Suction 
and/or pressure in the manufacture of tubes or 
bands from blanks of flexible material is not 
broadly novel. However, a particular desider 
atum of this invention is to utilize preSSure 
means, especially pneumatic pressure, to accom 
plish as many as possible of the various Opera 
tions necessary to form a completed band. 
A further object of the invention is to utilize 

fluid pressure in a sequential manner and direct 
such force successively at different phases of 
manufacture to accomplish the necessary Opera 
tions. An important phase of the invention re 
sides in the manner in which the Various parts 
of the mechanism are associated with One an 
other and in relation to a fluid pressure Source 
to accomplish this end. 

Still another important object of the invention 
is to mechanically control the application of the 
pressures above described in timed relation to 
one another by simple mechanical means which, 
in addition, operate to control various other 
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movements of different mechanisms which co 
operate to produce the desired end product. 
An overal advantage Sought to be derived 

through this invention is the simplification of 
rechanism adapted to withdraw individual 
sheets from a pile of blanks, form the tube Or 
band, and then stack the bands successively as 
they are formed in such manner that the nested 
or stacked blanks do not bind and therefore ready 
renoval of individual bands from the nested 
stack is possible. 
As hitherto Stated, the invention has been ill 
strated herein in conjunction. With a band 

adapted to be slipped over the neck of a bottle 
and to this end the blank is such that a conical 
tube or band is formed and of course a forming 
mandrel of similar shape is utilized in this par 
ticular instance. Likewise the blank used for 
this particular adaptation of the invention is 
Such that the band When formed is frusto-conical 
in shape, having a squared bottom and a squared 
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top. These bands may be readily positioned by 
hand Over the necks of bottles Which they are 
designed to fit. 
Warious other objects and meritorious features 

of the invention will be apparent from the foll 
lowing description taken in conjunction with the 
drawings, Wherein like numeras refer to like 
parts throughout the Several figures, and Where 

Fig. 1 is a side elevation of my improved ma 
chine; 

Fig. 2 is a plan view; 
Fig. 3 is a front elevation; 
Figs. 4 and 5 are details illustrating the opera 

tion of a fluid valve control; 
Figs. 6A to 6I illustrate various phases of Op 

eration of the forming mechanism; 
Figs. 7A to 7E illustrate various phases of op 

eration of the mandrel freeing and stacking op 
eration, and 

Fig. 8 illustrates a modified arrangement for 
fluid pressure control. 

Referring now to Figs. 1-3, the mechanism 
comprises a frame or support broadly designated 
by the numeral to which the base 2 of the 
machine may be bolted as indicated at 4. Side 
plates 6 and 8 extend upwardly from the base. 
Positioned by side plates 6 and 8 in parallel 
relationship to one another are shafts 20, 22 and 
24, shaft 24 being rotatably journaled in the 
plates and extending at One end beyond plate 6. 
A drive pulley 26 is integral with clutch collar 28 
which is rotatably mounted on the projecting end 
of shaft 24 and a cooperating clutch collar 30 is 
integral with shaft 24. The driving pulley is ro 
tated by a belt 32 from a pulley 34 driven by a 
motor 36 suitably secured to some portion of the 
frame. The clutch collars 28 and 3) are moved 
into and Out of engagement by means of a clutch 
ever 38. 
Pivotally mounted on shaft 22 is an arm 4), 

at the free end of which is a clamping collar 
within which is secured end 50 of a forming 
mandrel 42. The pivotal movement of arm 4) 
'about shaft 22 in a downward direction is limited 
by lug 44 integral with arm 40 which abuts a stop 
46. The lower extreme of pivotal movement is 
indicated by the position of the forming mandrel 
42 in Fig. 3. 
Mandrel 42 is tubular and provides a conical 

forming surface, the Wall of which is apertured 
throughout its circumference. Beyond the form 
ing portion of the mandrel 42 the tube is closed 
by cap 48 and a hose 52 slipped over tubular end 
50, 
A picker valve member broadly designated by 
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the numeral 54 is supported at the outer free 
end of an arm 36 which is pivotally mounted 
about shaft 22. Shaft 20 is provided with a 
cushioned seat 58 forming a stop limiting down 
ward movement of picker valve 54. The valve 
may be made of any suitable material such as 
steal, plastic, etc., and it embodies a groove Or 
seat 60 which is cut to the exact taper and di 
nensions of the forming portion of the nandrel 
42 so that the latter may be accurately seated 
Within it. The exact construction of the picker 
valve is more clearly illustrated in Fig. 6A, Where 
in it will be seen that there is a hollow cham 
bered portion 62, the upper flat surface 64 of 
which is apertured. The chamber 62 commu 
nicates with the bottom of mandrel seat or groove 
60 through a throat extending the full length of 
the forming portion of the mandrel. As valve 
54 is lifted by arm 56, it seats the forming por 
tion of the Inandrel 42 in groove 60 and lifts the 
same With it about its Supporting arm 4 for pur 
poses which will be brought out more clearly 
heleinafter. 

Hose 52 is connected with one port of a four 
way air valve 6 S. Port 67 is open to atmosphere 
and the other two ports are connected by hoses 
68 and with the intake and exhaust ports, re 
spectively, of a pump 2. The positions of valve 
66 are clearly illustrated in Figs. 4 and 5. In 
Fig. 4 hose 52 leading to the forming mandrel is 
connected with the intake of the pump whereas 
in Fig. 5 hose 52 communicates with the exhaust 
from the pump. Rotation of vane 4 connects 
hose 52 with ports 68 or 70 of the valve. 
The position of vane A is, in turn, controlled 

by rotation of a segment 78 secured to the ro 
tative axis of the vane, the segment engaging 
a vertically movable rack 3 at One end of an 
arm 86 supported for sliding movement in a 
bracket, 82. The rack arm 80 is normally held 
in its uppermost position by the bias of a Spring 
84 and vertical or reciprocating movement there 
of is obtained through a cam 86 Secured to shaft 
24, the outer periphery of which bears on a can 
roller S8 at the upper end of rack arm 80. 
The periphery of cam 90 secured to shaft 23 

engages a roller 92 in the end 94 of arm 56 which 
carries the valve 54. End 94 is on the opposite 
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side of shaft 22 from the valve carrying portion 
56 of the arm and downward movement of arm 
94 when actuated by cam 90 forces the valve 54 
upwardly into seating engagement with the form 
ing portion of the mandrel 42. Continued move 
ment of the valve 54 carries the mandrel 42 
with it, as will be apparent, for reasons to be 
brought out more clearly hereinafter. 
A grooved collar 95 is slidably mounted on the 

end 50 of mandrel A2 between the apertured 
forming portion of the mandrel and supporting 
arm (). Lever 98 is pivotally mounted at 0) 
on a bracket (2 constituting a portion of arm 
49. One end of lever 98 carries a pin 04 which 
rides in the groove of collar 96, and the other 
end of the lever carries a cam roller 06 which 
bears against the side of cam 90. Cam 90 is 
mounted on shaft 24 by means of a collar 08 
and on its face opposite collar 08 is a can Sur 
face i ( which is adapted to actuate lever 98 to 
slide collar 98 along the end 50 of the mandrel 
for purposes more clearly to be described here 
in after. 

Slidably mounted (see Fig. 6I) in bracket 2, 
which may be integral with arm 4 Secured to 
shaft 22, is an actuating arm 6 carrying a roll 
er 8 at its inner end which is yieldably urged 
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4 
by the bias of a spring, not shown, against the 
periphery of cam i 25, which cam is mounted on 
shaft 24 to revolve with it. The other end of 
arm 6 carries a block 22 in which is mount 
ed a heat seal iron 24 impressed With a de 
sired voltage through cable 26. Spring 9 
cushions the sealing action of the iron. 
Arm 28 is secured to shaft 23 and its opposite 

end provides a sleeve f33 forming a continua 
tion of stack tube 32, lying between the end 
of the stack tube and the closed end of mandrel 
42. A lever 34 is pivotally Secured at 33 to 
bracket 33 which inay be integral With arm 
28. One end of level 34 is provided With a 
pin 40 which engages in the groove of a collar 
32 slidably mounted on the end of Stack tube 
32. The other end of lever 34 engages in the 
groove 44 in the periphery of calm 23 which is 
secured to shaft 24 to rotate thelewith. 
Spring nesting fingers 43 are secured to col 

lar 42 and extend axially therefrom into sleeve 
38. The inside diameter of sleeve 3 is Sub 

stantially the same as the inside diaineter of 
tube 32 and spring fingers 33 lie in keyways 
which have been cult in sleeve 30 to a depth 
which will allow the fingers 48 to lie in Sub 
stantially a straight-line position against the 
bottom of the keyway cut in sleeve 36. Each 
of the spring fingers 48 at its free end carries 
a hook portion 53, the outer face of each of 
which normally engages the beveled Ol' flared 
surface f 52 of a keyway in sleeve 35. As the 
collar 32 is moved away from the mandrel 
by the action of cam i? 6, the spring fingers 48 
are pulled with it, thus causing the hook por 
tions 59 to move radially in Wardly as they CFOSS 
the can surface S2. This accomplishes an im 
portant phase of the complete operation and Will 
be described more fully he'eilhaftel. 
A suitable Support for blanks, broadly indi 

cated by the numeral S4, holds a Stack of blanks 
56 by means of the toed-in end portions or stopS 
5 of guide rods f38 and is mounted on an 

adjustable block assembly broadly designated by 
the numeral f60 which may be moved vertically 
and transversely by means of hand Wheels 62 
and 64. The Stops protrude only a shot dis 
tance over the bottom edge of the stack and, 
while they very effectively lestrain movement of 
the stack past then, it is very easy to Snap past 
them a single label from the botton) of the stack. 
If two or three labels tend to Stick together, 
which is sometimes caused by static electricity 
or offset of printing inks, the rather sharp edges 
of these stops effectively separate the bottom la 
bel from those adhered above it as it is Snapped 
past the stops. These stops are adjustable and 
their interference with movement of the stack 
can be increased or decreased as demanded by 
the Weight and character of the sheet material 
being formed. When the support is arranged 
approximately vertical, as here shown, the labels 
progress from top to bottom via their own weight, 
i. e., gravity. However, in some instances one 
night wish to arrange the stack at some other 
angle, in which case it would be necessary to 
supplement or replace the gravity feed by a me 
chanical Substitute such as springs, Weights, com 
pressed air cylinder, etc. 
When the clutch lever 38 is thrown in and 

shaft 24 with its cam unitS is revolving, the au 
tomatic sequential operation of the machine is 
as follows: Arm 56 is actuated by cam 90 to 
move the picker valve 5 upwardly until it seats 
the mandrel in groove 60, as clearly illustrated 



5 
in Fig. 6B, and continues its movement until 
it reaches its upward limit, at which point it 
coines into very close proximity with or touches 
(Fig. 6C) the outermost blank 56 on the under 
Side of the Stack contained in holder 5. 
At this point the valve 68 from pump 2 is 

actuated by can 86 in such manner that a suc 
tion condition arises in hose 52 which is trans 
initted to the nandrel i32. The throat of chann 
ber 62 communicates with certain of the aper 
tures in mandrel 42 and the suction condition, 
therefore, exists across the entire apertured Sui 
face 63 of the Valve as well as across the ex 
p0Sed Outer apertures in the maindrel. It should 
be noted that, by reason of the very accurate 
Seating of the maindrel 22 in groove 83, certain 
of the apertures in the mandrel will be complete 
ly blocked and the Surface it of Valve 8 
combines With the outer surface of the seated 
maindrel 4 to form a substantially continuous 
plane Surface across which in its entirety a suc 
tion condition exists. 
By reason of the Sction condition existing 

across the surface in proximity to the outermost 
blank, the bank will adhere to said surface at : 
a plurality of spaced points and, when the arm 
36 is pennitted to begin its return stroke by gray 
ity, freed gradually of the can force, the outer 
most blank will be drawn away from the stack 
as clearly illustrated in Figs. GO and 65. 
When the mandrel 2 has reached its downward 

limit of movement through engagement of lug 44 
against stop 49, the arm 56 continues its down 
Ward movement and begins to unseat the valve 
54 from mandrel 2 (Fig. 6E). 
movement continues and the valve 54 drops fur 
ther down away from mandrel 32, the blank 56 
is drawn about the mandrel. As Soon as the un 
Seating movement begins the Suction condition in 
chamber 63 is broken because there is no longer 
direct communication between the openings or 
apertures in mandrel 32 and the throat of chann 
be 52. Thus the Suction as the unSeating nove 
nent progresses becomes nore and more CCncern 
trated in the mandrel only. This condition is 
clearly illustrated in Fig. 6:F. If the suction were 
not relieved from the face of the valve, it would 
pull the label out of position on the mandrel as 
the valve recedes from it. However, the receding 
valve does break the suction and the label re 
mains in its proper position on the mandrel. in 
Fig. 6G arm 56 and valve 54 have almost reached 
the limit of downward movement and have 
receded from the mandrel to a point where the 
blank 55 contacts only a small portion of valve 
surface 64. 

in Fig. 6- the arm 58 carrying valve 53 has 
reached its lower limit of movement and abutS 
the stop 58. During the final increment of its 
downward movement, the surface 34 of the valve 
disengages itself entirely from any contact With 
the blank and the latter is snapped about the 
lower surface of mandrel 42. That margin of the 
blank which was initially in contact with the 
mandrel during the initial downward movement 
of the valve has been held in close contact with 
the mandrel surface during further downward 
movement of the valve and the final Snapping 
action of the other margin carries it over the 
upper marginal surface of the blank to form the 
overlap indicated most clearly in Fig. 6H at 6. 
The under face of this overlapped margin 65 

of the blank is coated with heat-sealable ad 
hesive and, when the valve 54 has reached its 
lower limit, cam 20 forces heat sealing iron 24 

AS this unseating 
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out into engagement with the overlap to form a 
sea, being immediately retracted after the seal 
ing operation is complete. This phase is clearly 
illustrated in Fig. 6I. A protruding tab may be 
embossed into the overlap by a small die A3 on 
the mandrel which has its counterpart recessed 
into the heat sealing iron f 24. The tab is en 
bossed into the overlap when the iron moves for 
Ward and contacts the overlap to effect a heat 
Seal. Since this tab is formed under heat and 
preSSure of the Sealing iron, it might be said that 
it is not merely embossed but actually molded into 
the Overlap. Because it is molded and because it 
is formed from the double-ply overlap, the tab 
pOSSesses the maximum possible strength which 
can be had. The tab serves to keep the cones 
from Wedging tightly into each other during han 
dling and shipment. Cones kept loosely nested 
by these tabs speed up their application in the 
bottling line. Without the tabs, the cones become 
tightly nested into each other and cause the 
bottlers no end of trouble in separating them. 
Referring now to Figs. 7A-7E, the fully wrapped 

band, formed and sealed as hitherto described, 
is illustrated in Fig. 7A as of the moment the 
heat Seal is completed. At this point the air valve 
operating can reverses the pump connection and 
a blast of air is directed through hose 52 into 
the mandrel 42. Simultaneously with, or just 
prior to, the change in pressure condition within 
the mandrel, the cam surface on cam S. moves 
lever 98 to slide collar 96 toward the mandrel. 
The axial dimension of the formed band is 
slightly greater than that of the mandrel and on 
sliding movement, collar 96 engages the project 
ing portion 67 of the band to loosen it (Fig. 73). 
This loosening action permits a component of the 
air blast through hose 52 and exhausting through 
the apertures in mandrei A2 to blow the band into 
the mouth of the stacking tube, sleeve 30. As 
Soon as the band has been blown into the mouth 
of the stacking tube (Fig. 7C), lever 34 moves 
collar 42 to the left, carrying with it fingers 48. 
As the finger's move to the left the Outer surfaces 
Of the hook portions are canned inwardly and 
the hooks themselves engage the end of the band 
and pull it into tube 32 (Fig. 7D), this leaving 
sleeve 30 free and clear for reception of a sub 
Sequently blown band. As soon as the band has 
been pulled into tube 32, the collar $2 is moved 
back into the position illustrated in Figs. 7A-7E. 
The timed relation of the Sequence of opera 

tions hitherto described may be such that a coin 
pletely formed band is blown into the mouth of 
the stacking tube as soon as the collar 32 is 
moved back into position to grasp a Subsequent 
band and repeat its operation of pulling it into 
the tube proper. As the process continues and 
more bands are drawn back by the hooks, they 
emerge Out of the end of tube 32 and slide into 
a trough Which may be five or six feet long. An 
Operator can remove a strip of the nested bands 
from this trough without stopping or interfering 
With the production of the machine. 
The machine described is capable of a high rate 

of production which is limited only by the rate at 
which the labels can be properly heat sealed. The 
valvular action of picking a label off the pile and 
Wrapping it around the maindrel is extremely 
fast and is limited only by the annount of vacuum 
applied and by the speed with which the valve 
can be reciprocated. The machine may be 
coupled to a multi-stage centrifugal air blower 
which develops only a two-pound negative pres 
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sure, yet the pickup and wrap operation is so fast 
that one can just barely get a glimpse of the over 
lap end being whipped around the mandrel. Runs 
have been made at a rate of over 5,000 bands per 
hour and there is no apparent reason why, with a 
more powerful blower, the rate cannot be doubled. 
The mechanism is extremely simple in that it in 
volves no rotating mandrel, no grippers to grab 
the label, no mechanism to transfer the label 
from the pile to the mandrel, and no complicated 
gealing to operate grippers or a transfer device. 
Mandrels are simple to make and install. Since 
there is no working mechanism contained in 
them. Indeed, in the sinplicity of this mecha 
nism lies its novelty. 
This mechanism, however, is not limited to the 

particular arrangement described. It can equally 
well form a part of another machine which per 
forms other operations on the band. For ex 
ample, one might wish to close the tops of the 
bands. In Such a case, One might construct a 
machine having, for example, six mandrels spaced 
evenly around the circumference of a turntable, 
the axis of the nandrels being parallel to the 
axis of the turntable. The table would be acti 
Wated by a Geneva, notion which would inter 
mittently move the table through a sixth of a 
revolution and thereby bring successively each 
nandrel to a pause at the No. 1 position. At the 
No. 1 position. Would be the stack lack and 
mandrel valve which would serve to pick a label 
from the bottom of the stack and wrap it around 
the mandrel. This mandrel would then move to 
position 2 where the wrap would be heat sealed. 
At positions 3, 4 and 5 other operations Would be 
performed to close and form the top of the band. 
At position 6 the band would be delivered into 
the receptacle and pushed out into the delivery 
trough. Of course, with six mandrels there would 
be six bands in progress at all times. This illus 
trates how the Sane novel ideas described herein 
may be incorporated in more complex equipment 
and yet achieve the same net result of simplicity 
and high-speed production. 
Another variation of this mechanism which is 

Vely useful and is even more simple is to elimi 
nate reciprocating notion of the mandrel. This 
may be accomplished by noving the stack so close 
to the mandrel that no motion of the mandrel 
to the Stack is necessary. The clutch Operated 
by lever 38 is so designed that it will always stop 
the machine in a position where the mandrel 
valve 5 is and heat sealing iron 24 are farthest 
from the nandrel 42. This is important because, 
Should the labels become clogged or jammed, the 
mandel is the accessible and the jammed labels 
can be readily removed. 
From the foregoing the basic concepts of the 

invention will have become clear. Utilizing them, 
it would be a simple matter to construct a ma 
chine which would work satisfactorily and yet not 
have the air passages in the mandrel valve 54 
Communicating With those in the mandrel A2 
through the mandrel valve throat. Such an ar 
rangement is readily obtainable by providing a 
Separate suction hose attached to the mandrel 
Valve and operated by either the same or a differ 
ent air valve. Some advantage may be derived 
from an arrangement wherein it is possible to 
cut off the Suction completely in the mandrel 
valve before it has started to recede from the 
mandlel itself. 

In Fig. 8 is shown a somewhat modified ar 
rangement wherein two pumps 70 and 72 are 
employed. Pump 70 communicates by appropri 
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8 
ate air lines with a four-way valve 74, which 
is identical in every respect with valve 66 de 
Scribed heretofore, and is operated in the same 
way by a cam actuated rack arm 6 which ro 
tates valve actuating segment 78 to place pump 
70 in either suction or blast communication with 
nandre 89. 
Pump 72 communicates by appropriate air 

lines with another four-way valve 82 which is 
also cam operated in identical fashion, but ap 
propriate sequence, to place the pump 2 in blast 
or Suction communication with mandrel valve 
86. Thus the fluid conditions in mandrel 80 
and mandrel valve 84 are separately and inde 
pendently controlled and may be controlled in 
any desired tinned relation to one another. 
When employing the arrangement disclosed in 

Fig. 8, the fluid condition within the mandrel valve 
f84 may be controlled by valve 82 and pump f T2 
to develop a Small volume of air with a high nega 
tive pressure So that the label blank will be more 
firmly held on or to its apertured face. Sucking 
the label blank around the mandrel requires, on 
the other hand, a large volune of air at relatively 
OW preSSure. Thus it is apparent that the use 
of two types of pumps separately and independ 
ently controlled may prove very beneficial in ob 
taining high Speed operation, particularly when 
the blanks are formed of relatively stiff material. 

Having described certain preferred embodi 
ments of the invention, various modifications will 
be apparent to those skilled in the art and for 
that reason I wish to limit myself only within 
the scope of the appended claims. 
What I claim is: 
l. In a machine for forming bands from flat 

blanks of flexible sheet material, the combina 
tion of means for Supporting a stack of blanks, 
a tubular mandrel having an apertured wall, a 
hollow picker valve movable into position to seat 
the mandrel Within Said valve with the outer 
most portion of the mandrel surface substantially 
aligned with the outer surface of the waive, the 
apertures in Said mandrel wall communicating 
With the interior of said valve, and means for 
moving Said valve and the mandrel while in 
Seated position therein into spaced engagement 
With an Outermost blank of said stack. 

2. In a machine for forming bands from flat 
blanks of flexible sheet material, the combina 
tion of means for Supporting a stack of blanks, 
a tubular mandrel having an apertured wall, a 
hollow picker valve movable into position to seat 
the mandrel within said valve with the outer 
most portion of the mandrel surface substantially 
aligned with the outer surface of the valve, the 
apertures in Said mandrel wall communicating 
With the interior of said valve, means for mov 
ing Said valve and the mandrel while in seated 
position therein into spaced engageinent with an 
Outermost blank of said stack, and means for 
Creating a Suction in said mandrel transmitted 
to Said valve whereby withdrawal of the man 
drel and valve withdraws said outermost, blank 
from Said Stack with Spaced portions of said blank 
engaging the mandrel and valve respectively. 

3. In a machine for forming bands from flat 
blanks of flexible sheet material, the combina 
tion of means for supporting a stack of blanks, 
a tubular mandrel having an apertured Wall, a 
hollow picker valve movable into position to seat 
the mandrel within said valve with the outer. 
most portion of the mandrel surface substantially 
aligned with the outer surface of the Valve, the 
apertures in Said mandrel wall Communicating 
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with the interior of said valve, means for moving 
said valve and the mandrel while in seated po 
sition therein into proximity with an outermost 
blank of said stack, means for creating a Suction 
in Said mandrel transmitted to Said valve where 
by Withdrawal of the mandrel and valve With 
draws said outermost blank from said stack with 
Spaced portions of Said blank engaging the man 
drel and valve respectively, means for terminating 
the Suction in Said wave and then withdrawing 
said valve from said mandrel whereby continued 
suction through the mandrel wraps the blank 
thereabout, and means for heat sealing the Over 
lapping margins of Said blank in Wrapped posi 
tion to form a band. 

4. In a machine adapted to form a band fron 
a single flat blank of sheet material, an aper 
tured mandrel, an apertured valve adapted to 
move into engagement with said mandrel, Seat 
the same, and move the sandrel With it into en 
gagement with a blank, means for creating a 
Suction in Said in andrel and Valve, means for 
withdrawing the valve from the mandrel to per 
mit, the suction therein to draw the band about 
the mandrel wall, and ineans for heat Sealing the 
overlapped margins of Said blank to form a band. 

5. in a machine adapted to form a band from 
a single fiat blank of sheet material, an aper 
tured mandrel, an apertured valve adapted to 
move into engagement with Said mandrel, Seat 
the same, and move the mandrel With it into en 
gagement with a blank, means for creating a 
Suction in said innandrel and valve, means for 
Withdrawing the valve from the nandrel to per 
nit the Suction therein to draw the band about 
the maindrel wall, means for heat Sealing the 
overlapped inargins of said blank to form a band, 
and means for automatically changing the Suc 
tion in said mandrel to a pressure condition for 
ejecting the formed band from the mandrel. 

6. In a band forming machine the combination 
of a hollow forming mandrel having an apertured 
wall, and a chambered valve member having a 
groove conforming to a portion of the Surface 
contour of the mandrel and adapted to seat the 
same, the chamber of said valve member having 
an apertured wall forming with the inserted wall 
portion of the mandrel when seated a substan 
tially continuous apertured surface and a passage 
from the chanber connecting With certain aper 
tures in the mandrel When the Valve is seated. 

7. In a band forming machine the combination 
of a hollow forming mandrel having an aper 
tured Wall and a chambered valve member hav 
ing a groove adapted to seat Said mandrel, Said 
valve member embodying means forming a com 
municating passage between the interior of the 
mandrel and the valve chamber when the man 
drel is seated, and including paSSages from Said 
chamber communicating with the exterior of the 
Wave renbei. 

8. In a band forming machine the combina 
tion of a hollow forming mandrel having an 
apertured wall, a normally separated chambered 
valve member having a groove adapted to Seat 
said mandrel, said valve member embodying 
means forming a communicating passage between 
the interior of the mandrel and the valve cham 
ber when the mandrel is seated, and including 
passages from said chamber communicating with 
the exterior of the valve member, and means for 
moving said mandrel and valve member into 
valve seating engagement with each other. 

9. In a band forming imachine the combination 
of a hollow forming mandrel having an apertured 
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Wall, a normally separated chambered valve 
member having a groove adapted to Seat Said 
mandrel, Said Valve member embodying means 
forming a communicating passage between the 
interior of the mandrel and the valve cham 
ber when the mandrel is seated, and including 
paSSages from Said chamber communicating With 
the exterior of the valve member, means for mov 
ing Said mandrel and Valve member into Valve 
Seating engagencint With each other, a pump 
connected with the interior of Said handrel, and 
means for placing Said interior in communica 
tion with the intake or exhaust of Said pump. 

10. A proceSS for forming bands from blanks 
Of flexible sheet material about a perforated tu 
bular mandrel which comprises the Steps of nov 
ing a Suction element into alignment with the 
tubular mandrel, then Simultaneously moving 
the Sugition element and mandrel into proximity 
with a stack of the blanks, then terminating Suc 
tion in Said Suction eiement and withdrawing 
Such element While maintaining Suction in the 
tubular mandrel to wrap the withdrawn blank 
therearound with edges of the bank Overlapping, 
then heat-sealing the overlapped edges while 
still on the mandrel, then releasing suction in 
the mandrel, and then forcing fluid under pres 
Sure through the mandrel to eject the formed 
band therefrom. 

ii. In a machine adapted to form a band from 
a Single flat blank of Sheet material, an aper 
tured mandrel bodily movable in a fixed path, 
a Support movable along the path of Said man 
drel, means for moving the Support into engage 
ment with Said mandrel and moving the man 
drel with it into engagement with a blank, means 
for Creating a Suction in Said inhandrel, and means 
for Withdrawing the Support from the mandrel 
to permit the Suction therein to draw the band 
about the inandrel Wall. 

12. In a machine adapted to form a band from 
a Single flat blank of Sheet material, an aper 
tured mandrel bodily movable in a fixed path, 
a Support movable along the path of Said man 
drel, means for moving the Support into engage 
ment With Said mandrel and moving the man 
drel with it into engagement with a blank, means 
for Creating a Suction in said mandrel, means 
for withdrawing the Support from the mandrel 
to permit the Suction therein to draw the band 
about the mandrel Wall, and means for heat 
Sealing the Overlapped margins of Said blank to 
form a band. 

13. In a machine adapted to form a band from 
a single flat blank of sheet material, an apertured 
mandrel bodily movable in a fixed path, a sup 
port movable along the path of said mandrel, 
means for moving the Support into engagement 
With Said mandrel and moving the mandrel with 
it into engagement with a blank, means for 
creating a Suction in Said mandrel, means for 
Withdrawing the Support from the mandrel to 
permit the Suction therein to draw the band 
about the mandrel wall, means for heat sealing 
the overlapped margins of Said blank to form a 
band, and means for automatically changing the 
Suction in Said mandrel to a pressure condition 
for ejecting the formed band from the mandrel. 

14. In a machine for forming bands from a 
stack of flat blanks, the combination of a per 
forated tubular mandrel movable toward and 
away from Said Stack, means for creating a suc 
tion condition inside the mandrel, a support mov 
able into position adjacent Said mandrel, means 
for simultaneously moving the mandrel and sup 
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port into proximity with said stack while the 
mandrel is under suction to thereby withdraw 
the outermost blank from said stack, means for 
simultaneously moving said mandrel and Sup 
port away from said stack while maintaining 
Suction in the mandrel, and means for stopping 
the return movement of the mandrel ahead of 
that of said support, whereby the withdrawn 
blank is sucked away from Said Support and 
wrapped around Said mandrel. . 

15. In a machine for forming bands from a 
stack of flat blanks, the combination of a perfo 
rated tubular mandrel movable toward and a Way 
from said stack, means for creating a Suction 
condition inside the mandrel, a Support nov 
able into position adjacent Said mandrel, means 
for simultaneously moving the mandrel and Sup 
port into proximity with said stack while the 
mandrel is under suction to thereby withdraw the 
outermost blank from Said stack, means for Si 
multaneously moving said mandrel and support 
away from said stack while maintaining suction 
in the mandrel, means for stopping the return 
movement of the mandrel ahead of that of said 
support, whereby the withdrawn blank is sucked 
away from said support and Wrapped around 
said mandrel with overlapping margins, nieans 
for securing the overlapping nargins together, 
means for terminating the suction in Said. man 
drel, and means for forcibly ejecting the formed 
band from the mandrel while the suction is termi 
nated, - 
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16. In a machine adapted to form a band from 

a single flat blank of sheet material, the com 
bination of a mandrel having spaced holes spread 
over its entire forming surface, first means con 
nected to said mandrel for producing through 
said holes predetermined pressure conditions over 
the entire forming Surface of Said mandrel, Sup 
port means for supporting said blank in proX 
imity to said mandrel, picker valve means, means 
connected to said picker valve means for moving 
the picker valve means into pick-up relationship 
With said blank and into proximity With Said 
mandrel to enable transfer of said blank to Said 
mandrel, and Second means connected to Said 
mandrel for producing predetermined preSSure 
conditions in the picker valve means. 

FRANK E. MONKS.. 
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