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57 ABSTRACT 

An arrangement for tensioning the shank part of a shoe 
upper, which shoe upper has been prior tensioned in its 
toe and heel part, particularly suitable for machines 
using glueing for connection of individual parts of the 
manufactured footwear, which arrangement is pro 
vided on means transferring the last with the lasted 
shoe upper to a storage place or to a working site for 
subsequent treatment of the manufactured footwear, 
increasing thus the output of the machine. 

6 Claims, 2 Drawing Figures 
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ARRANGEMENT FOR TENSIONING THE SHANK 
PART OF A SHOE-UPPER 

BACKGROUND OF THE INVENTION 

The invention relates to an arrangement for tension 
ing the shank part of a shoe upper, which has been al 
ready prior shaped, particularly for glued footwear. 
Known arrangements for tensioning of shank parts of 

shoe uppers, particularly for glued footwear on ma 
chines for tensioning of toe caps, on machines for ten 
sioning of heels or for machines of simultaneous ten 
sioning of toe caps and heels have the proper tension 
ing elements situated directly on the working parts of 
the machine. Tensioning elements are either finger-like 
wipers or spring loaded band wipers, or eventually elas 
tic impermeable bags of a shape adjusted to the shank 
part of the shoe upper. They therefore take parts as a 
working element of the tensioning device in the work 
ing cycle of the machine and as they are in case of elas 
tic impermeable bags adjusted in their shape to the 
shank of the tensioned footwear they do not stretch the 
shoe upper in its shank part, but solely develop a pres 
sure thereon. Another drawback of this arrangement is 
a lack of operating space, particularly for machines 
where the toe cap and heel part are simultaneously ten 
sioned. 

SUMMARY OF THE INVENTION 

It is an object of this invention to provide a simple 
tensioning means of the shank part of shoe uppers, 
which would secure its correct tensioning, while leav 
ing enough operating space in the part of the machine 
containing said tensioning means. 

It is another object of this invention to eliminate any 
extension of the time of the working cycle beyond the 
time required for the combined cycle, whereby both 
the toe cap and heel part would be tensioned simulta 
neously. 
A substantial feature of this invention is the arrange 

ment of the tensioning means of the shank part of the 
shoe upper on the mechanism serving for conveying the 
last with the lasted shoe upper to the working site, 
where the subsequent working operation on the foot 
wear should be performed. Another, feature of this ar 
rangement, where for pressing the upper against the 
last elastic impermeable bags are used which can be 
filled with a pressure medium and which are provided 
at both sides of the space into which the last side with 
the lasted upper are introduced, is that the external 
walls of these elastic impermeable bags, distant from 
the space of the last with the lasted upper, are in con 
tact with unyielding supports, whereas their walls fac 
ing the space with the last and extending with a stable 
upper and lower limitation the upper and lower circum 
ference of the last plate after its introduction into this 
space, are free and when inoperative are beyond the 
circumference of this last, and in the course of filling 
of said elastic impermeable bags with a pressure me 
dium their expansion in the longitudinal direction of 
the last being limited by stable rests, whereas in the lat 
eral direction the expansion is limited in the upper part 
of the last by contact with the circumference of the last 
and below the last plate by mutual contact of both elas 
tic impermeable bags. The arrangement according to 
this invention is furthermore provided with supports of 
these bags, having on their external walls eyelets sup 
port two arm levers, each of which has a replaceable 
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2 
rubber jaw on its upper arm for pressing the upper cir 
cumference of the shoe upper against the last and a pla 
nar surface on its lower arm which is in operating con 
tact with a plunger of working cylinder of each of both 
supports, both working cylinders of these supports 
being slidable on a common guiding on the main sup 
porting plate and each of them being connected with 
one of two pistons, provided oppositely in a common 
pressure cylinder fixed to the main supporting plate. 
The device for transfer of the last with the lasted upper 
to the working site where the subsequent operation on 
the worked footwear is performed, consists of a swing 
able supporting arm bearing the main supporting plate 
with means for tensioning and pressing the shoe upper 
against the last, controlled by engagement of a toothed 
wheel on a supporting bolt of this supporting arm with 
a control rack slidable in a control guiding of a stand 
which stand can be displaced in a straight line between 
two positions along a track perpendicular to this con 
trol guiding, a vertical cylindrical space being provided 
in the body of said control cam housing a piston 
damper connected with a common piston rod, with a 
tilting working piston engaging in a tilting working cyl 
inder fixed to said common piston rod, the tilting work 
ing piston resting in the starting position of the support 
ing arm against the lower cover of the tilting working 
cylinder, the upper surface of the piston damper con 
tacting the bottom of a vertical cylindrical space, the 
length of which is smaller than the operating track of 
the tilting working cylinder. 
Advantages which are offered by the arrangement 

according to this invention are that for tensioning of 
the shank part of the shoe upper a time interval is used, 
which is not part of the working cycle. The shoe upper 
is tensioned in its shank part after finished tensioning 
of the toe and heel part in the course of transport of the 
shoe upper on the last to the take off place. The elastic 
impermeable bags according to this invention enable a 
positive tensioning of the shank part of the shoe upper 
and not their sole pressing against the insole. The provi 
sions of elastic impermeable bags as tensioning ele 
ments according to this invention enables the tension 
ing of the whole footwear on a shoe upper conforming 
machine using glueing while leaving a suffient working 
space of the proper tensioning device of the toe and 
heel part. 

DESCRIPTION OF THE DRAWNGS 

An exemplary embodiment of an arrangement for 
tensioning the shank part of a shoe upper according to 
this invention is indicated in the attached drawings, 
where 
FIG. 1 is an elevation of the arrangement in partial 

sectional view and 
FIG. 2 a side view of the tensioning means with ten 

sioning bags in partial sectional view. 

DESCRIPTION OF PREFERRED EMBODIMENT 
On the working table 1 of the tensioning machine, a 

transverse supporting carriage 3 of means for the trans 
port of the last 74 with the lasted shoe upper 75 to the 
working site for performing the subsequent working 
operation is slidably supported by guiding ledges 2 
fixed by screw bolts 201 to the working table 1. A rack 
4 is provided on the supporting carriage 3, which is in 
constant engagement with a toothed driving wheel 5 
firmly connected with a driven toothed wheel 6 engag 
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ing with a driving rack 7. This driving rack 7 is slidable 
on a working cylinder 8 and is linked by a cross-beam 
10 with the piston rod 9. The piston rod 9 is fixed to the 
piston 11 and is guided slidingly in an opening of the lid 
12 of the working cylinder 8, the working cylinder 8 
with passages 801 and 802 for the pressure medium 
being suspended on a bolt 13 fixed on a bracked 14 
fixed by screws 15 to the working table bracket A sup 
porting bolt 16 is furthermore provided on the bracket 
14 for rotatable supporting two firmly connected 
toothed wheels, namely the toothed driving wheel 5 
and the toothed driven wheel 6. A stand 18 is sup 
ported slidably in a guiding 17 on the transverse sup 
porting carriage 3. The movement is imparted to the 
stand 18 by a transverse motion screw 19. A vertical 
guiding 20 for a vertical working cylinder 21 having 
passages 211, 212 for the pressure medium with a verti 
cal working piston 22 and a vertical piston rod 23 is 
provided on the stand 18. This vertical working piston 
rod 23 is firmly connected with a support plate 24 of 
a supporting arm 43 of the arrangement for tensioning 
the shank part of the shoe upper 75, the supporting 
plate 24 being slidable in the main guiding 25. A tilting 
working cylinder 27 having passages 271, 272 for the 
pressure medium with a lower lid 29, with a tilting 
working piston 28, a common piston rod 48 and an 
upper lid 30 with an opening is fixed on the supporting 
plate 24. The body of the vertical working cylinder 21 
is provided with a thread for a motion screw 31 which 
is non rotatably connected with a toothed wheel 32 
fixed on an auxiliary bolt 33 on, the end of the vertical 
motion screw 31 if this auxiliary bolt 33 is rotatably ar 
ranged on the body of the stand 18. The toothed wheel 
32 is in constant engagement with a pinion 36 fixed on 
a rotatable bolt 37 and can be adjusted by a manual 
knob 38. A forked bracket 39 for a suspension bolt 40 
of both the supporting arm 43 and the toothed tilting 
wheel 41, fixed on the suspension bolt 40 by a feather 
key 42 is fixed on the upper end of the supporting plate 
24. A control guiding 44 for the body of a control rack 
45 which is in constant engagement with the toothed 
tilting wheel 41 is fixed on the forked bracket 39. A 
vertical cylindrical space 46 for a piston damper 47 
connected with a common piston rod 48 is created 
within the body of the control cam 45. The cylindrical 
space 46 is at the top closed by a venting screw 49 and 
at the bottom, near the tilting working cylinder 27 
closed by means of screws 51 by a lid 50 with an open 
ing for the common piston rod 48. The main working 
plate 53 of the working site with a boss 54 and a sleeve 
55 is rotatably supported by the stationary bolt 52. The 
boss 54 of the main working plate 53 is secured by a 
ring 521 with a safety screw 522. The plate 53 is urged 
by a torsion spring 56 against an adjustable stop with 
an extension 57 secured by a grooved screw 58. The ar 
rangement for tensioning the shank part of the shoe 
upper 75 comprises a press cylinder 59 having a central 
passage 591 and two passages 592 and 593 at both ends 
of the cylinder for the pressure medium and two press 
pistons 60 actuated in opposite directions, with piston 
rods 61 passing through covers 62 fixed by screws 63. 
The cylinder 59 is fixed to the main supporting plate 
53, and on guidings on this cylinder 59 parallel with its 
longitudinal axis two supporting cylinders 64 of elastic 
impermeable bags 66 are located slidably in opposite 
directions. The supporting cylinders 64 are controlled 
by means of cross-beams 67 fixed to the piston rods 61. 
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4 
Bag carriers 65 are fixed to both supporting cylinders 
64 by means of screws 68. The bag carriers 65 are fur 
thermore provided with shields 69 of the elastic imper 
meable bags 66 having valves 661 fixed by nuts 663 
with washers 662 to the bag carriers 65. The bag carri 
ers 65 have in addition eyelets 70 for bolts 71 support 
ing oppositely arranged two arm pressure levers 73 
transmitting pressure to the shoe upper 75 on the last 
74. Safety rings 72 secure the position of both two arm 
pressure levers 73. Both these two arm pressure levers 
73 have on their lower arms 732 planar surfaces 733 
which are in constant engagement with plungers 76 of 
the supporting cylinders 64 by way of rollers 77 sup 
ported on bolts 78 fixed to the plungers 76. The plung 
ers 76 are provided with channels 761 for passage of 
the pressure medium. The lower arm 732 of both two 
arm pressure levers 73 are urged against both rollers 77 
by a helical pull spring 79, suspended on hanger pins 
80, fixed on the lower arms 732 of both two arm pres 
sure levers 73. The upper arms 931 of both two arm 
pressure levers 73 are provided with rubber jaws 81 
vulcanized on inserts 82 engaging into dove tail grooves 
83. The upper arms 731 of both two arm pressure le 
vers 73 are provided with grooves 84 for locking levers 
85, turning around pivots 86, fixed on the two arm 
pressure levers 73 and provided with washers 87 and 
safety rings 88. The locking levers 85 are urged into 
grooves 89 of the inserts 82 by wire springs 90 situated 
in auxiliary grooves 91 of the locking levers 85, turning 
around the pivots 86 and resting with one end against 
the face of the auxiliary grooves 91 and with the other 
end against the face of grooves 84. A stationary rest 
plate 92 for the bags 66 is welded to the bottom part 
of one of both shields 69 in the space between both 
shields. 
The sequence of individual parts of the working cycle 

of the arrangement according to this invention can be 
chosen according to the machine, where the arrange 
ment is applied. It can be for instance part of a glueing 
and tensioning machine tensioning simultaneously both 
the toe cap and the heel part. The task is to finish the 
shank part, to remove the footwear from the machine 
and pass it over for further operations of the technolog 
ical cycle either to a take-off platform or into a con 
veyor case. 

In operation the arrangement according to this inven 
tion is brought below the last 74 with the shoe upper 75 
tensioned in its toe and heel part, whereby the last 74 
is maintained in the tensioning device by the holding 
frame 571. The movement is accomplished by shifting 
the piston 11 from the starting position by the action of 
the pressure medium introduced into the cylinder 12 
over the passage 801 and released over passage 802. 
The driving rack 7 linked to the piston rod 9 of the pis 
ton 11 controls over both firmly connected toothed 
wheels, the driven wheel 6 and the driving wheel 5, the 
driven rack 4. The transverse supporting carriage 3 
with the whole arrangement is thereby brought into its 
working position. The adjustment of the height is con 
trolled by the vertical working piston 22 by admission 
of the pressure medium over passage 211 into the verti 
cal working cylinder 21 below the piston 22. The fun 
damental adjustment of the piston of the vertical work 
ing cylinder 21 is accomplished by the motion screw 31 
controlled by a manual knob 38 over a pinion 36 mesh 
ing with a toothed wheel 32, fixed to the motion screw 
31. The adjustment of the resilient impermeable bags 
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66 in their proper working position with respect to the 
toe and heel part of the tensioned upper 75 is made by 
shifting the stand 18. 
The proper operation of the arrangement according 

to this invention, that is the tensioning of the shank part 
of the shoe upper 75 and the transfer of the last 74 with 
the tensioned shoe upper 75 to a delivery platform 
starts at the moment where the holding frame 75 
drops the last 74 with the shoe upper 75 between the 
shields 69 of the elastic impermeable bags 66. 

In the course of the lowering of the supporting arm 
43 with the tensioning device to the take-off position 
around the suspension bolt 40 the tensioning of the 
shank part of the shoe upper 75 is executed. The lower 
ing of the supporting arm 43 is accomplished by pres 
sure medium introduced below the tilting working cyl 
inder 28 over passage 271. The piston 28 shifts the 
body of the control rack 45, turning thereby the 
toothed tilting wheel 41. A shock-free finishing of the 
movement of the arm is enabled by a piston damper 47 
with openings, over which the tensioning device forces 
by its proper weight to escape the liquid, contained in 
the vertical cylindrical space 46. 
The tensioning of the shoe upper 75 in its shank part 

proceeds as follows: The pressure medium entering 
over passages 592 and 593 shifts the press pistons 60 
and the supporting cylinders 64 of the bag carriers 65 
connected thereto toward the center of the press cylin 
der 59. As soon as the resilient impermeable bags 66 
come in contact with the shoe upper 75 on the last 74, 
the passages 591,592, 593 are closed and the pressure 
medium in the spaces of the press cylinder 59 secures 
a constant position of the supporting cylinders 64 and 
thus also of the resilient impermeable bags 66. Pressure 
medium is thereafter introduced over channels 761 be 
hind the faces of both plungers 76 which are forced out 
of their supporting cylinders 64, acting on the lower 
arms 732 of the two arm pressure levers 73 which press 
by means of the rubber jaws 81 the upper 75 with the 
last 74 against the shields 69. The channels 761 are 
thereafter closed and thus the position of the last 74 se 
cured. Only now pressure medium is introduced over 
the valves 661 into the resilient impermeable bags 66, 
which are from all sides surrounded by shields 69. They 
are now only able to extended in direction towards the 
shoe upper 75 on the last 74. The shoe upper 75 is 
thereby by means of these resilient impermeable bags 
66 perfectly tensioned and pressed against the last 74. 
The pressure medium is finally released from the re 

silient impermeable bags 66, the channels 761 of the 
plungers 76 are opened and by shifting the press pistons 
60 into their starting position, the last 74 with the ten 
sioned shoe upper 75 is released and falls by gravity to 
the predetermined place. 
The supporting arm 43 with the tensioning device is 

now turned back by introduction of pressure medium 
over passage 272 above the tilting working piston 28. 
A shock free lowering of the tensioning device is again 
enabled by passage of the pressure medium in the verti 
cal working space 46 over openings in the piston 
damper 47 to its other side. 
The arrangement according to this invention is thus 

prepared for a following operation. 
We claim: 
1. An arrangement for tensioning the shank part of 

a shoe upper held on a last in a shoe building machine 
comprising in combination: 
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6 
a stand supporting the last with the lasted shoe upper, 
menas for transferring said stand on a shoe upper 
conforming machine along a predetermined track, 
rigid supports for elastic impermeable bags pro 
vided on said stand at both lateral sides of said last 
with the lasted shoe upper, 

means for approaching and withdrawing said sup 
ports to and from the lateral parts of the last with 
the lasted shoe upper, 

elastic impermeable bags adapted to be filled and 
emptied with a pressure medium, 

the external walls of said elastic impermeable bags, 
distant from the last in constant contact with said 
rigid supports, 

the internal walls of said elastic impermeable bags, 
facing the last with the lasted shoe upper being be 
yond the space occupied by said last after release 
of pressure of the pressure medium, 

upper and lower limitation means of expansion of 
said elastic impermeable bags above and below the 
bottom part of the last, 

limitation means of expansion of said elastic imper 
meable bags in the longitudinal direction of the 
last. 

2. Arrangement as set forth in claim 1 the upper lat 
eral limitation means of expansion of the elastic imper 
meable bags in contact with the lasted shoe upper in 
case the rigid supports of said bags are approached to 
the last. 

3. Arrangement as set forth in claim 1 comprising a 
supporting arm arranged vertically pivotably on said 
stand, a toothed tilting wheel on the near end of this 
arm, a vertical tilting cylinder fixed to the stand, the 
piston rod of said cylinder extending into a rack engag 
ing with said toothed tilting wheel, means for damping 
the movement of said arm, means determining the ex 
treme positions of said rack, a main supporting plate 
supported by said supporting arm, a press cylinder with 
a couple of oppositely working press pistons with piston 
rods fixed to said main supporting plate, a couple of 
supporting cylinders slidably arranged on said main 
supporting plate, means for transmitting the movement 
of said piston rods of the press cylinder to said support 
ing cylinders, supports of elastic impermeable bags 
fixed to said supporting cylinders. 

4. In shoe building apparatus having a last on which 
the shoe elements are supported and means for apply 
ing glue to said elements to form the several parts of 
said shoe, said glue applying means being located at a 
plurality of spaced stations, an arrangement for ten 
sioning the shank part of the shoe upper to connect said 
glued elements comprising, support means for the 
lasted glued shoe elements, resilient means mounted on 
said support means for engaging the shank part of said 
shoe upper to be glued and exerting a pressure thereon, 
and transfer means for carrying said support means 
from station to station while said shank part is so en 
gaged. 

5. The arrangement according to claim 4 wherein 
said resilient means comprise elastic bags inflatable 
with a pressurized media to surround the elements of 
said shank parts to be glued. 

6. The arrangement according to claim 5 including 
means for surrounding said inflatable bags and for re 
stricting the expansion thereof about selected portions 
of said shoe upper. 


