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Chester M. MacChesney, Chicago, Ill, assignor to 
y, Chicago, Ill., a corpora Acme Steel Compan 

tion of Illinois 
Application December 22, 1944, Serial No. 569,383 

1. 
This invention relates to improvements in 

methods of and apparatus for binding boxes, 
packages and the like with flexible metal binders 
Such as flat, transversely curved, or beaded steel 
Strapping, or round wire, commonly used for the 
plurpose. 
The principal object of the invention is to 

provide an improved binding machine capable of 
carrying on the binding of boxes and packages 
automatically in a continuous process with no 
attention on the part of the operator except that 
required to place the packages successively in the 
machine and to remove them therefrom as they 
are bound. , , m 

A further important object is to provide an 
improved method of binding packages and the 
like in which a measured length of binder is 
drawn from a source of supply, whereupon the 

78 Claims. (Cl 100-2) 
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end portions of this length are held and it is cut. 
off from Said source, after which the held ends 
of Said length are moved toward each other to 
cause its intermediate portion to be deflected to 
form a loop, preferably a Suspended loop, into 
which the package is then moved, preliminary 
to moving the held ends of said length of binder 
further toward each other to draw the binder 
taut around the package and place its ends in 
position to be united with each other. 
Another object is to provide a method of 

binding in which a measured length of binder is 
continuously held adjacent its ends during the 30 
operations of drawing out said length from a 
Source of Supply and measuring it, cutting off 
said measured length from Said source, moving 
said ends toward, each other to form a sus 
pended loop of binder, moving a package into 
said loop, moving said held ends further toward 
each other to draw said length of binder taut 
around the package and uniting the ends of said 
length of binder. . . . . 

Still another object of the invention is to pro 
vide improved apparatus comprising relatively 
movable holding devices by which a measured 
length of binder is drawn out from a source of 
supply and then moved laterally into engage 
ment with relatively movable stretching devices 
which seize the binder, whereupon a shearing 
device cuts off the supply end of the measured 
length from the Supply and Said length is re 
leased by Said holding devices preliminary to 
relative moving of said stretching devices toward 
each other which then takes place to cause the 
portion of said measured length between said 
dogs to form a Suspended loop into which a 
package is then moved to be bound by said length 
of binder which is then drawn taut by the move 
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ment of the stretching devices further toward 
each other during which movement they are au 
tomatically reversed in their positions so that, 
as they draw the length of binder taut about the 
package, they present the ends of the binder in 
overlapping relationship to be united by a seal 
ing device which forms a part of the apparatus. 
A further feature of the invention is the pro 
vision of automatic controlling apparatus which 
causes the operations just referred to to be ini 
tiated by the placing of a box or package in the 
machine in a position to be bound and then to 
follow each other in the proper order and in the 
desired timed relationship until the binding is 
completed, the box or package is automatically 
ejected from the binding position, and a new loop 
of binder formed for the reception of another 
box or package. , - . 
Another important object of the invention is 

to provide a machine of the type referred to in 
which the Successive operations are effected and 
controlled by power means such as fluid pres 
Sure, preferably hydraulic pressure, which is 
actuated to start the sequence of operations 
which take place in the machine by the act of 
placing a package or the like in the machine in 
position to be bound, the sequence of operations 
terminating after the package is bound and auto 
matically moved from the binding position and 
a new.length of binder drawn out in readiness 
for the binding of another package. - - - - 
A further object of the invention is to provide 

a machine in which a plurality of cycles of 
operations are carried on simultaneously, one 
cycle of operations including the drawing out of 
a measured length of binder from the Source of 
Supply, transferring it to engagement with 
stretching devices and cutting it off from the 
Supply, while another cycle comprises the opera 
tions of moving the ends of the cut length to 
Ward each other to form a suspended loop, 
moving a package into the loop, drawing the loop 
taut around the package with the ends of the 
binder overlapping and uniting these overlap 
ping ends. Thus, while a cut length of binder 
is being applied to a package by one cycle of 
operations, another length of binder is being 
drawn out and cut off by the other cycle of 
operations in preparation for the binding of the 
next package. Other objects of the invention 
relate to various features of construction and ar 
rangement of the apparatus, and to other novel 
features of the improved method, which will ap 
pear more fully hereinafter. 
The nature of the invention will be understood 

from the following specification taken with the 
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accompanying drawings in which one embodi 
ment is illustrated. In the drawings, 

Figure i shows a somewhat diagrammatic 
front elevation of the holding and measuring 
devices embodied in the machine for drawing out 
a predetermined length of binder from a Source 
of supply by the relative movement thereof, 
these devices being here illustrated in their ini 
tial relative positions preliminary to the drawing 
out of the binder from the Source of Supply; 

Fig. 2 is a diagrammatic front elevation similar 
to that of Fig. 1, showing the relative positions of 
the parts after a relative movement of the hold 
ing devices has been effected to draw out and 
measure a predetermined length of binder; 

Fig. 3 shows a somewhat diagrammatic top 
plan and perspective view of the holding devices 
and the relatively movable gripping dogs, ill 
lustrating by dotted lines the positions of the 
holding devices after a measured length of binder 
has been drawn from the source of supply as il 
lustrated in Fig. 2, and showing by full lines the 
positions of the holding and measuring devices 
after they have been moved rearwardly to trans 
fer the measured length of binder to a position 
where it is engaged by the relatively movable 
Stretching dogs; . . 

Fig. 4 is a somewhat diagrammatic top plan 
and perspective view similar to that of Fig. 3, 
showing the relative positions of the partS after 
the measuring devices have been returned to their 
forward positions following the transfer: of the 
measured length of binder to the stretching dogs 
and showing, by full lines, the relative positions 
of the stretching dogs after they have been moved 
toward each other from their initial positions, ill 
lustrated by dotted lines, thereby causing the in 
termediate portion of the binder to descend by 
gravity and form a U-shaped loop; - 

Fig. 5 shows a front elevation of the stretching 
dogs and the U-shaped loop of the binder after a 
package to be bound has been inserted into the 
loop on the supporting table in readiness, for the 
operations of elevating the package into. opera 
tive relation to the sealing device illustrated 
above it and for the operation of effecting further 
relative movement of the stretching dogs to draw 
the binder taut around the package; 

Fig. 6 shows a front elevation of the package, 
stretching dogs, binder and Sealing apparatus 
after the stretching dogs have been moved in." 
wardly toward each other and rotated by engage 
ment with the corners of the package to cause 
the projecting ends of the binder to project to 
ward each other. and to be ovedlapped when the 
stretching dogs reach. their final positions here 
illustrated; 

Fig. 7 is a diagrammatic front elevation show 
ing the relative positions of the parts after the 
ends-of-the binder have been sealed, the Support 
ing table lowered and the stretching dogs. Sep 
arated to their initial positions; 

Fig. 8 shows a front elevation of the machine; 
Fig. 9 shows a top plan view thereof; 
Fig. 10 shows a perspective view of a box or 

package having binding straps applied thereto 
with their ends united by interlocking joints 
formed through the use of metal seals; 

Fig. 11 is a perspective view of one form of Seal 
which may be used in forming the joint illus 
trated in Fig. 10; 

Fig. 12 shows an enlarged perspective view of 
the completed strap joint shown in Fig. 10; 

Fig. 13 shows a top plan view of the major por 
tion of the supporting table; 
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4. 
Fig. 14 shows an end elevation of the upper part 

of the machine illustrated in FigS. 1 and 2; 
Fig. 15 shows a longitudinal axial Section 

through the clutch which is actuated by the 
movement of the package on the Supporting table 
to initiate the cycle of operations which occur 
during the binding of each package after the 
formation of the U-shaped loop shown in Fig. 5; 

Fig. 16 shows a sectional view taken on the line 
6-6 of Fig. 15; 
Fig. 17 shows a sectional view taken on the line 

2 - 7 of Fig. 15; 
Fig. 18 shows a horizontal Section taken on the 

line 8-8 of Fig. 14; 
Fig. 19 shows a sectional view taken on the line 

f 9-9 of Fig. 18; 
Fig. 20 shows an end elevation of the rear por 

tion of the frame illustrated in Fig. 18, illustrat 
ing the cam and the associated mechanism by 
which a portion of the frame is shifted to trans 
fer the measured length of binder to the position 
where it is engaged by the stretching dogs as 
shown in Fig. 3; 

Fig. 21 is an enlarged front elevation of por 
tions of the machine shown near the upper right 
hand part of Fig. 8, illustrating the holding or 
gripping devices by which the binder is drawn 
from the source of supply and measured and also 
the shearing mechanism. by which the binder 
is cut off from the Source of Supply; 

Fig. 22 shows a sectional view taken on the line 
22-22 of Fig. 2; 

Fig. 23 shows a detailed, sectional view taken 
On the line 23-23 of Fig. 22; 

Fig. 24 shows a top plan view of the right-hand 
measuring, device and stretching dog and the 
shearing device illustrated in Fig. 8; 

Fig. 25 shows a sectional view taken. On the line 
25-25 of Fig. 24, illustrating the details of the 
shearing device; . . . . . . 

Fig. 26 shows a horizontal section taken on the 
line 26-26 of Fig. 25; 

Fig.27 shows a sectional view taken on the line 
27-27 of Fig. 24, illustrating the right-hand 
stretching dog when it is in position to engage the 
measured length of binder transferred thereto by 
the rearward shifting of the holding and measur 
ing devices; 

Fig. 28 shows a sectional view, taken on the 
28-28 of Fig. 27; 

Fig. 29 shows a sectional view taken on the line 
29-29 of Fig. 28; 

Fig. 30 shows a top plan view of the left-hand 
stretching. dog and the left-hand measuring de 
vice and gripping dog, as viewed in Fig. 8, when 
the measured length of binder has been shifted 
to a position where it may be engaged by the 
stretching dog; 

Fig. 31 is a sectional view taken on the line 
3-3 of Fig. 30; 

Fig. 32 is a sectional view similar to that of 
Fig. 31, showing the relative positions of the 
parts after the binder has been released by the 
movable measuring device and gripped by the ad 
jacent stretching dog; 

Fig. 33 shows a sectional view taken on the 
line 33-33 of Fig. 30, illustrating by dotted lines 
the forward position of the bar which carries the 

line 

relatively movable holding or measuring devices 
and associated parts and illustrating by full lines 
the positions of these parts after they have been 
transferred rearwardly for the purpose of mov 
ing the measured length of binder to a position 
where it may be engaged by the relatively now 
able stretching dogs; 
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Fig. 34 shows an enlarged front elevation of 
the Sealing apparatus in operative relation to the 
package to be bound, illustrating by full lines 
the positions of the stretching dogs after they 
have been moved over the top. Surface of the 
bilder...and inverted in their positions to cause 
the ends of the binder to be directed toward each 
other and then overlapped, and illustrating by 
dotted lines the stretching dogs in the positions 
which they occupy at the time of holding the 
suspended loop shown in Fig. 5 before they have 
been moved inwardly toward each other and ro 
tated about their own axes by engagement with 
the upper corners of the box or package; 

Fig. 35 shows a sectional view taken on the 
line 35-35 of Fig. 34; 

Fig. 36 shows a sectional view taken on the 
line 36-36 of Fig. 34; 

Fig. 37 shows an enlarged top plan view of 
the sealing apparatus illustrated in Fig. 34; 

Fig. 38 shows a somewhat diagrammatic top 
plan view of the hydraulic system and apparatus 
by which the several operations performed by 
the machine are automatically effected and 
caused to occur in the proper timed relation. 

Fig. 39 is a perspective view of the endless 
cable system by which the relatively movable 
stretching dogs are moved toward and from each 
other during the operation of the machine; 

Fig. 40 is a sectional view taken on the line 
40-40 of Fig. 38, showing a side elevation of 
the cam which controls the operation of the 
fluid motor by which the strap measuring mech 
anism is actuated; 

Fig. 41 is a sectional view taken on the line 
4-4 of Fig. 38, showing a side elevation Of 
the cam for controlling the hydraulic mechanism 
by which the package supporting table is auto 
matically raised and lowered; 

Fig. 42 is a sectional view taken on the line 
42-42 of Fig. 38, showing a side elevation of the 
cam which controls the hydraulic mechanism by 
which the sealing apparatus is operated; - 

Fig. 43 is a sectional view taken on the line 
43. 43 of Fig. 38, showing a side elevation Of 
the cam which controls the hydraulic System by 
which the measured length of binder is trans 
ferred from its forward position to the position 
wherein it is engaged by the stretching dogs; 

Fig. 44 is a sectional view taken on the line 
4444 of Fig. 38, showing a side elevation Of the 
cam which controls the hydraulic mechanism by 
which the stretching dogs are actuated to cause 
the formation of the U-shaped. Suspended loop 
and then to effect a further actuation of these : 
stretching dogs to draw the binder taut around 
the package; w - - -2 ig. 45 shows a diagrammatic view of the 
principal parts of the hydraulic system and their 
connections by which all of the operations of the 
machine are effected in the proper timed rela 
ion to each other; and t Fig. 46 is a diagram showing the duration and 
timed relation of the operations Which occur lin 
each of the two cycles of operations which are 
aried on simultaneously in the machin: cast entering upon a detailed description of 
the mechanical construction of the machine il 
lustrated in the drawings, its general mode of 
operation will be described with reference to 
Figs. 1 to 7, is' in which the successive 
eps of the method o a -- E. the source of Supply and applying it 

package to be bound are illustrated. . As there 
shown, the flexible binder 50 erably be flat metal strapping, 

which may pref 
is supplied by a 
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6 
rotatable reel-5 from which it passes upwardly 
and over a roller. 52 and then to a holding device 
53 which is normally adapted to permit-the-free 
movements of the binder therethrough toward. 
the left, as viewed in Fig. 1, while preventing the 
reverse movement thereof. From the stationary. 
holding device. 53, the binder passes through a 
Shearing device. 54 which operates to cut off a 
length of Strapping from the Source of supply: 
after the required length has been drawn out 
through the stationary holding device 53 and 
through this shearing device. When the ap 
paratus is first arranged for operation, the free 
end 50 of the binder is manually projected into 
the shearing device 54 so that it occupies a po 
sition to be engaged by the relatively movable 
measuring device 55 which is adapted to be 
moved toward the right and to force the shearing 
device toward the right until the binder is pro jected through the shearing device sufficiently. 
to be gripped by the measuring device 55, where 
upon the measuring device is caused to travel 
toward the left from the position shown by full 
lines in Fig. 1 to the position shown in Fig. 2, 
thereby drawing out a predetermined length of 
binder from the source of supply. The relative 
positions of the parts, after this predetermined 
length 50b has been drawn from the source of 
supply, are shown in Fig. 2. . ... 

Having measured a length of binder by the 
relative movement of the holding device and the 
measuring device, these devices, which are 
mounted upon a bar extending longitudinally of . 
the machine, are moved rearwardly from the 
position shown by dotted lines in Fig. 3 to the 
position shown by full lines, and the measured 
length 50b of the binder is thereby carried to a 
position where it may be engaged by the stretch 
ing devices 56 and 57, which comprise gripping 
dogs adapted to engage the binder when it has 
been so transferred, the stretching devices being : 
spaced apart to grip the measured length of the 
binder near the ends thereof, leaving projecting. 
portions, which are, directed away from , each 
other. As soon as the length of binder has been 
gripped by the stretching devices 56 and 57, the 
shearing device 54 is operated to cut off the binder 
from the Source of Supply. . . . 

After cutting off the length of binder-50 with 
the ends 50 and 50 directed away from each 
other, the stretching devices 56 and 57 are then 
automatically moved toward each other to the 
positions shown in Fig. 4, during which operation 
the stretching devices are rotated through 90 
degrees so that they assume suspended positions, 
while the intermediate portion of the length of 
binder descends partly by gravity and partly by 
the action of the stretching devices and forms a 
U-shaped loop 50d, as shown in Fig. 4. While 
these operations are going on, the bar carrying 
the holding device 53, the shearing device 54, and 
the measuring device 55 is returned to its forward 
position, as shown by full lines in Fig. 4, after 

- which the measuring device 55 is moved toward 
the right, as viewed in Fig. 4, until it engages the 
shearing device 54, whereupon it moves the shear 
ing device with it to a limited extent toward the 
right, against the pressure of a spring, until the 
projecting end of the supply portion of the binder 
is again projected through the shearing device to 
be engaged by the measuring device 55, whereupon 
the measuring device is automatically operated 
to engage this free end and to move again toward 
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the left to draw out another length of binder in 
readiness for the next binding operation, 
In the meantime, having formed the U-shaped 

loop 50, a package 60 is manually inserted into 
this loop while resting upon a supporting plate. 
6f. At the time of inserting the package within 
the loop, the plate 6 is so positioned that the 
upper surface of the package 60 is slightly below 
the sealing apparatus 62 which is partially shown 
in Fig. 5. As the package is moved into the loop, 
in the manner shown in Fig. 5, it engages a start 
ing lever which operates hydraulic mechanism for 
swinging the supporting plate 6 upwardly and 
thereby moving the upper surface of the package 
into operative relationship to the sealer 62 and 
also into the path of travel of the suspended 
stretching devices 56 and 57. The automatic 
elevation of the supporting plate 6 is followed 
by the further actuation of the stretching devices 
56 and 57 to move them toward each other from 
the positions shown in Fig. 5, causing then to 
strike the upper corners of the package. 60 and be 
thereby rotated about their own axes and turned. 
so that the free ends 50 and 50° of the measured 
length of binder are directed toward each other. 
The movement of the stretching devices 56 and 
57 toward each other is continued until the pror. 
jecting ends of the binder are overlapped, as 
shown in Fig. 6. The sealing device 62 is then 
operated to unite the. Overlapping ends of the 
binder this operation being preferably brought 
about automatically as. Soon as the binder.has 
been drawn taut with its ends Overlapped. 
Upon completing the binding of the package 60 

and the sealing of the overlapping ends of the 
binder, the next step in the operation is to effect 
a slight, relative separation of the stretching 
devices 56 and 57 from the positions shown in 
Fig.6, thereby rotating the gripping dogs of these 
devices about their own pivots so that the binder 
is released from the gripping dogs. The support 
ing-plate 6 is then again automatically actuated 
to move downwardly and forwardly so... that the , 
binder applied about the package is carried out. 
of engagement with the gripping devices and the 
package is itself lowered away from the sealing 
device so that it may then be withdrawn from 
the machine by the operator. The stretching 
devices 56 and 57 are then separated and restored 
to their initial inverted positions, as shown in Fig. 
7, so that they are in readiness to engage a new 
length of binder transferred thereto by the hold 
ing device 53 and the measuring device 55. Upon 
withdrawing the bound package 60, it may be re 
placed by another unbound package since, by that 
time, the ends of the second measured length of . 
binder will have been moved toward each other 
by the relative movement of the stretching de 
vices to form another, U-shaped loop adapted to : 
receive a new package to..be bound. In this way, 
a continuous series of operations may be carried 
on with great rapidity, with no manual Operation 
necessary except that of placing a package upon 
the supporting table and removing it therefron 
and with two cycles of automatic operations being. 
carried on simultaneously, one cycle including the 
steps of drawing out a measured length of binder. 
from the source of supply, transferring it to the 
gripping device and cutting it off from the source 
of supply, while the other cycle of operations 
includes the steps of moving the stretching de 
vices toward each other to a predetermined ex 
tent to form a suspended U-shaped loop-and-then, 
when a package is placed upon the supporting, 
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8. 
table, elevating the top plate of the table, effect 
ing, a further movement of the gripping...devices. 
toward each other, drawing the binder taut with 
its ends overlapping, sealing the Overlapping ends, 
releasing the bound binder from the gripping. 
devices, moving the bound package out of engages 
ment with the Sealing device and the gripping. 
devices, and again separating the gripping devices. 
to receive a new measured length of binder. By 
this method of operation, the binding of packages 
may be carried on with a speed which has not 
heretofore been attained. 
Warious methods may be employed for uniting. 

the overlapping ends of the binder by the use of. 
the sealing device 62 but one convenient. method 
includes the use of U-shaped metal seals 63 of the 
form shown in Fig. 11. These seals comprise top 
or back walls 63 and diverging side walls 63 
which are united integrally therewith, thus giving 
them a channel form which enables a plurality of 
them to be arranged in a stack. The Sealing ap 
paratus is adapted to bend the side walls of the 
Seal about the overlapping strap ends 50A, and 50 
and then shear the edges of the Seal and the en 
closed strap ends, as shown in Fig. 12, to provide. 
a plurality of pairs of cuts 64 with the metal be 
tween these cuts deflected as shown at 65 so that 
a plurality of interlocking shoulders are formed 
which prevent relative endwise movement of the 
overlapping strap ends. Two binders having their 
ends united by seals 63 are shown applied to a 
package 60 in Fig. 10 and it will be apparent that. 
in the practice of this invention two or more. 
binders may be applied to the same package by 
Withdrawing it and reversing its position on the 
supporting plate 6 after one binder has been ap 
plied thereto. 
The apparatus for carrying out the binding 

method described above comprises a base frame 
66 which is adapted to be secured to a floor 67 or 
other support which carries all of the mechanism 
by which the strapping operations are effected. 
This frame is of skeleton construction and of rec-. 
tangular horizontal cross section, being made up 
of a plurality of frame members including four 
corner legs 68 of angle bar form which are con 
nected together, as shown in Figs. 8, 9 and 14, by. 
upper frame members 69 and lower frame mem-. 
bers. 70, at the front and rear sides of the frame, 
and by upper frame members - and lower frame 
members (not shown) at the ends of the frame. 
In addition, the corner legs 68 are connected by." 
horizontal intermediate frame members 13 at the 
front and rear sides of the machine and by hori 
zontal intermediate frame members 74 at the 
ends of the frame. Diagonal braces 75 extend 
between the opposite legS 68 at the front and rear 
Sides of the frame. All of these frame members 
are preferably of angle bar form and they are 
Welded or otherwise secured together at their 
joints to provide a strong and rigid construction. 
The supporting plate 6, upon which the boxes: 

or packages 60 are adapted to be mounted dur 
ing the binding operations, normally rests at its 

5 front and rear edges upon the top horizontal 
flanges of the top horizontal frame member 69, 
at the front and rear sides of the frame, as shown 
in Fig.9, and the lateral edges of this plate 6 are 
located in proximity to the edges of the top 
flanges of the upper end frame members 7 l. The 
Supporting plate 6 and the frame 66 thus form 
a supporting table and in order to permit the up 
ward movement of the supporting plate 6 which 
forms the top of this table, for the purpose of 
positioning the top of the package in proximity 
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to the sealing apparatus 62 and in the path of 
movement of the stretching devices 56 and 57, as 
above referred to, the supporting plate 61 is 
mounted upon a pair of shafts 77 which are jour 
naled in bearing brackets 78 carried by the end 
frame members 7 f, as shown in Figs. 8, 13 and 14. 
Crank arms 79 are secured on the shaft 77 ad 
jacent their ends and the free ends of these crank 
arms are pivotally, connected to brackets 80 which 
are attached to the under side of the top plate 6. 
One of the crank arms 79 has formed integrally 
therewith a downwardly directed extension 79, 
shown in Fig. 14, which is pivoted at the point 82 
to a piston rod 83 which is connected to a piston 
mounted to reciprocate in a fluid pressure cylin 
der 85 so that, upon the admission of fluid under 
pressure to the end of the cylinder 85 which is re 
mote from the crank arm 79, this crank arm is 
actuated to rock the connected shaft TT in its 
bearings and thus transmit motion through the 
top plate to the crank arms on the other shaft 77 
so that the top plate 6 f is thereby shifted up 
wardly and rearwardly in order to raise the box 
or package 60 to the strapping position. 
The cylinder 85 is pivoted at its inner end, as 

shown at 86, to a supporting bracket.87, which is 
mounted upon an angle bar 14 carried by the 
framei members 74. There is mounted upon a 
plate 88, carried by the frame members 4, a mo 
tor 90, preferably an electric motor, which is 
adapted to operate at constant Speed and which 
is connected through a speed changing device 9t 
with a camshaft 92, journaled in bearing brack 
ets 93 which are mounted upon the plate 88, as 
shown in Figs. 8, 14 and 38. The cam shaft. 92 
and the shaft of the speed changing device 9 are 
connected by Sprocket gears and a sprocket chain 
94 and the camshaft has mounted thereon, be 
tween the bearing brackets 93, a series of cams 95, 
96, 97; 98 and 99, the peripheral configurations of 
which are shown in Figs. 42, 40, 43,41 and 44, re 
spectively, and which control the various devices 
actuated by hydraulic pressure by which the 
various parts. Of the binding apparatus are oper 
ated, and controlled, as hereinafter more fully 
pointed out... 
As shown in Figs. 15, 16 and 17, the sprocket 

gear which is driven by the chain 94 is formed on 
a clutch member 00 which is mounted to rotate 
upon the shaft 92. This clutch member 100 has 
formed therein a plurality of equally spaced lon 
gitudinally extending recesses G0a of circular 
cross section which are adapted to be engaged 
by a clutch: pin 0, also of circular cross section, 
which is mounted to reciprocate in a tubular bore 
or guideway 028 formed in another clutch mem 
ber 102 secured on the shaft 92 by means of a 
key 03 and a set screw 04. The clutch pin . Of 
is provided at One end with a rounded Surface 
Ofa and at its other end with an inwardly ex 

tending circular recess Ob which is slotted on its 
lateral sides, as shown at 0, to form a sliding 
engagement: with the set screw 04. A coil spring 
05 is mounted in the recess 0 lb between the 

inner end thereof and the set screw 04, and this 
spring serves normally to force the clutch pin 
O to a position wherein the rounded extremity 

thereof engages one of the recesses 00a formed 
in the clutch member 100. In Figs. 15 and 16, the 
clutch pin 0} is shown in engagement with one 
of the recesses 00 and it will be observed that 
the rounded surface Ofa is so directed that the 
clutch member 100 will drive the pin i Oi and 
the clutch member 02 in one direction while per 
mitting free relative movement in the other dis 
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rection since the rounded surface it on the 
pin will cause the pin to move out of its recess 
in the clutch member 92 if the Wall of a Slot 
00 engages the rounded surface to 18. ... ::: 
The clutch pin O is normally retracted from . 

the clutch member 100 by a latch member. OT 
which is pivoted at 08 on a stationary bracket 
109 carried by the plate 88. A spring 10, is 
mounted on the pivot pin 08 and engages the 
latch member 07 so that it normally forces this 
latch member into engagement with an annular 
groove 02b which is formed in the clutch mem 
ber 02, as shown in Fig. 15. This annular groove 
intersects the longitudinal bore 1028 in which the 
clutch pin 0 is mounted and the clutch pin . Of 
has a notch Odin its outer side which is adapted 
to register With the groove 02b and which is 
provided on one of its walls with an inclined 
wedging surface f Ole adapted to coact, with a 
depending tooth 07 formed on the latch mem 
ber f07. Upon engagement of this tooth: with 
the inclined wedging surface. Oe, the clutch pin 
0 is Withdrawn against the compression of the 

spring O5 so that the extremity of this pin' is 
moved out of engagement with the clutch mem. 
ber 100, thus permitting the clutch member 100 
to be driven by the sprocket chain 94 without 
rotating the clutch member 02, so that the 
camshaft 92 will then remain at rest. . . . . . . . 
When a package 60 is placed in the properpo 

Sition upon the supporting plate 6, it engages 
the upwardly extending arm if a. of a starting 
lever which extends through a slot in the 
Supporting plate 6 and is pivoted at the point 

2 On a blacket 3. Secured to a frame member 
beneath the supporting plate. Upon movement 
of the extremity i? a of the starting lever to 
Ward the right, as viewed in Fig. 14, the lower 
extremity b thereof is elevated, thus bringing 
a dog 4, pivoted on the lower end of the lever, 

lf, into engagement with the tip 07b of the latch 
member f07. The starting lever if f is normally 
held in the position shown in Fig. 14, with the 
extremity if a projecting upwardly, by means 
of a coil-spring f S which extends, between the 
lower part. b of the lever and the plate 88. 
A lug fic formed on the starting lever normally 
holds the dog 4 in alignment, with the part 

Ib of this lever although permitting free rela 
tive upward movement of this dog with respect 
to the lower part of the lever. When, therefore, 
the trip lever is actuated by the placing of a 
package 60 on the Supporting plate. 6, the dog 

4 moves upwardly into the path of the tip. Ob. 
of the latch member 07 and raises this latch 
member out of engagement with the clutch pin 
Of so that the clutch pin is then actuated by...its 

Spring, fo5 to move into engagement with the 
face of the constantly rotating clutch member 
00, whereupon the pin engages one of the re 

cesses ?o 0 and causes the cam shaft 92 to be 
rotated. . . . . 
Upon the rotation of the camshaft, the hy 

draulic system is controlled to cause the admis 
sion of hydraulic pressure to the cylinder 85-so 
that the supporting plate 6 ? is then swung up 
wardly and rearwardly about the axes of the 
shafts 77 to move the package into operative posi 
tion with respect, to the sealing apparatus and 
the path of travel of the stretching dogs. The 
initiation of this operation, which is controlled 
by the cam 98, as hereinafter more fully de 
scribed, also sets in motion the other cams 95, 96, 
97 and 99 which control the operation and timed 
relation of other operations in the method of 
strapping carried out by this apparatus, also more 
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fully described hereinafter. At the conclusion of 
the strapping operation, the cam 98 causes the 
admission of hydraulic pressure, to the opposite 
end of the cylinder 85; so that the supporting plate 
6 of the table is thereby moved downwardly and 
forwardly to move the bound strap on the pack 
age out of engagement, with the sealing. device 
and the stretching devices 56 and 57. The start 
ing lever is then returned to its normal posi 
tion by the action of the spring 5 and the 
pivoted dog 4. passes by the extremity of the 
latch member 07. The latch member then: 
moves downwardly under the influence of the 
spring i? 0 into renewed engagement, with the 
groove iO2b of the clutch member 102 and, at the 
end of one revolution of the shaft 92, engages the 
inclined wedging surface 10te of the clutch, pin, 
to retract, the pin and break the driving connect 
tion between the clutch members 100 and 102. 
In order that the package 60 may be properly 

positioned on the supporting plate. 6 to actuate 
the trip lever i? , a series of guides or stop ment 
bers are mounted on the upper Surface. Of the 
plate, as shown particularly in Figs. 13 and 14. 
For this purpose, the plate 6 is provided, with a 
slot 6ia extending toward the rear thereof and 
providing means for securing in adjusted posi 
tion a stop member 17, shown in Figs., 8, 13 and 
14, which has a flange fit adapted to be clamped 
to the plate 6 by a bolt it 8 and a nut 9. The 
plate 6 also has two transversely extending: slotS 
sib for securing two side guide, members 20 in 
adjusted positions on the table so that the box 
or package 60 will pass loosely between then. 
These side guide members are secured to the table 
by bolts 2 engaging the slots and having. nutS 
22 thereon. By adjusting the positions of the 

stop member 7 and the guide members. 20 on 
the plate 6?, the package 60 may be caused to, 
come to rest in the required position to receive 
a binding strap in the desired location, in addi 
tion to locating the package, laterally so that it. 
will actuate the starting lever fif. In addition. 
to these slots, the plate 6 f is provided with a 
transversely extending slot 61 which is adapted 
to receive the lower part of the U-shaped, loop 
50d, as shown in Fig. 5, so that the package 60 
may becaused to slide over the lower part of the 
loop when it is moved into the position on the 
supporting plate wherein it engages the starting 
lever and the rear stop member f7. When 
the supporting plate 6 f is moved downwardly and 
forwardly on the crank arms 79, the stop men 
ber assists in ejecting the package from its posi 
tion beneath the sealing apparatus. 
The holding and measuring devices, the Shear 

ing device and the stretching devices, heretofore 
referred to, are carried by a strapping frame 25 
which is mounted upon the base frame 66 and 
which is capable of vertical adjustment So that 
it may be located in various spaced relations with 
respect to the supporting plate 6 in order to 
accommodate boxes or packages of various sizes. 
This strapping frame 25 is considerably longer 
than the base frame 66 and it comprises a rear 
longitudinal frame member 26, an intermediate 
longitudinal frame member 27, end frame mem 
bers (28 and supporting members 29 of irregular 
form, all of which are preferably of angle bar 
cross section. The strapping frame 25 is gener 
ally rectangular in horizontal croSS Section and 
there are four of the supporting members 29, 
each including an upper vertical portion f29, an 
intermediate inclined portion 29b, and a lower 
vertical portion 29C which is formed in part as 

-0 

5. 

20. 

25. 

30, 

35. 

40 

45 

5 5 

60. 

75 

12 
an internally.threaded sleeve. The upright, por 
tions. 29 of these supporting members, which 
are located at the corners of the upper part of 
the frame 25, are welded or otherwise, secured 
to the end frame, members 28 and the ends of 
the rear frame member 26 are also welded car 
otherwise Secured to the upper ends of the rear: 
Supporting members. 29. The intermediatelongi 
tudinal frame member 27 projects, beyond the 
transverse, end frame members; f28, and is welded 
or otherwise Secured to the: top; flanges thereof, 
as shown in Figs. 8 and 14. 
In addition to the parts heretofore mentioned, 

the strapping frame 25 comprises: a longitudinal 
bar: or track member 30, of rectangular, cross 
Section, shown in Fig. 18, upon which the stretch 
ing devices 56 and 57 are slidably mourated, Ebis 
bar is. Secured at its ends, by means of: angle 
bracketS. f3f, to the guide bars 33, of rectangus 
lar croSS. Section, which extend between and are 
Secured to the front and rear vertical portions. 
129 of the supporting frame members. 29. This, 
Strapping frame also carries: a relatively movable 
longitudinal bar 35 which carries the holding 
device 53, the shearing device 54, and the meas 
uring device. 55, this bar 35 being, part of a 
transfer frame by which these parts. are moved 
toward and from the guide or trackway f38, as 
hereinafter more fully described, 
The internally threaded sleeve. portions, which 

are formed at the lower ends of the supporting 
frame members f29 are threadedly engaged by 
adjusting Screws 36, shown particularly in Figs. 
8 and 14, which are journaled in bearing brackets 
f37 and 38 attached to the upright, members, 68. 
of the base frame 66. The lower ends of these 
adjusting Screws have sprocket gears, 39 secured 
thereon. and these Sprocket. gears are engaged by 
an endless-sprocket chain 40 so. that upon move 
ment of the chain all of the adjusting screws 36 
are rotated together and the strapping frame is 
thereby raised or lowered in order to provide; the 
desired space between the supporting plate: G E and 
the under side of the strapping frame for the 
Size of package being bound, so that, when the 
plate 6 is elevated as heretofore described, the 
upper Surface of the package 60 will engage the 
under side of the sealing apparatus 62. In order 
that this adjustment may be conveniently ef 
fected, one of the adjusting screws. 36 is, ex 
tended downwardly beyond its lower bearing, and 
the connected sprocket gear and is connected. 
with the shaft of a reversible motor f4, which 
may be an electric motor or a fluid pressure 
motor capable of being rotated in either direction 
So that the strapping frame may be raised or 
lowered at the will of the operator. 
The previously mentioned bar 35, whichiforms 

a part of the transfer frame, and acts as a track 
Way and Support for the measuring device, the 
shearing device and the holding device, has its 
ends Secured by means of bolts 43 to plates 
444 which in turn are welded to blocks 45 pro 
vided with rectangular guideways, 458, shown in 
Fig. 19, arranged to receive the supporting guide 
members 33. Flat bars or plates (46 are secured 
to the outer sides of the blocks (45 by studs 47, 
shown in Fig. 18, and these bars 46 extend rear 
Wardly for connection with the mechanism by 
which, the transfer fraine, is to be shifted on the 
guide members. 33. Each of the bars 46, is 
provided adjacent its rear end with a pair of 
upWardly extending lugs 46 each having ro 
tatably mounted thereon a roller (48. These. 
rollers of each pair are adapted to coact with 
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opposite edges of a transfer cam 50, one of 
which is secured upon each end of the shaft fif 
which extends longitudinally of the strapping 
frame with its end portions journaled in bearing 
brackets 52 attached to the upright portion 29 
of one of the supporting frame members 29 at 
the rear of the frame 25. 
. For the purpose of effecting rotation of the 
shaft 5i, a pinion 53 is fixed thereon adjacent 
one of the bearings 52 and this pinion meshes 
with a rack bar 54 which slides vertically in a 
guideway 55 mounted upon a plate 56 secured 
to the rear inclined frame member 29b. This 
rack bar 54 is secured to, or formed as an ex 
tension of, a piston rod 57 which extends into 
a fuid pressure cylinder 58 containing a piston 
adapted to be actuated by hydraulic pressure or 
the like for the purpose of reciprocating the 
rack bar 54 and thereby rotating the transfer 
cams 50 to effect, for Ward and reverse in Over 
ments of the transfer frame. The cylinder 58 
is pivoted at 59 in a bracket 60 carried by the 
plate f 56 and its lower end is pivoted in another 
bracket 6 carried by the plate 56. The ad 
mission of fluid under pressure to the cylinder 
f58 is controlled by the cam 97, shown in Fig. 43, 
as more fully described hereinafter. . 
As shown particularly in Figs. 8 and 14, the 

flat steel strap or other flexible binder 50 is sup 
plied from a reel 5 which is mounted to revolve 
on a shaft 63 fixed in a hub 64 carried by 
laterally diverging arms f65 secured to one of the 
upper frame members 7 and to one of the lower 
end frame members of the base frame 66. The 
reel 5 has its rear disk 5 a secured to a brake 
drum 66 and a brake shoe 67 engages the 
surface of this drum for controlling the unwind 
ing of the strap or other binder from the reel. 
The shoe 67 is held against the brake drum by 
springs 68, the compression of which may be 
adjusted by nuts 69 for the purpose of regulating 
the resistance which is offered to the unwinding 
of the flexible binder. The cylindrical portion 
5 lb of the winding reel has lugs 5 which enter 
apertures in the forward disk 5d of the reel 
for holding these parts against relative rotation. 
A hand nut 70 engages the threaded forward 
extremity of the shaft 63 to secure the disk 5d 
in place and, upon removal of this nut and of the . 
disk. 5d., a new coil of binding material may be 
placed upon the drum of the reel after one coil 
has been exhausted. 
As the fiexible binder 50 is Withdrawn from 

the reel 51, it extends upwardly and over the 
grooved roller 52 which is rotatably mounted 
upon a bracket 73 attached to and suspended 
from the block 45 at the right-hand end of the 
machine. After passing over the roller 52, which 
is thus positioned with its peripheral surface 
extending slightly beyond the upright portions of 
the right-hand supporting frame members 29, 
the binder 50 extends toward the left and into 
engagement with the holding device 53 which is 
mounted for longitudinal adjustment on the bar 
35 of the transfer frame. This holding device is 
shown generally in Figs. 8 and 9 but is illustrated 
in greater detail in Figs. 21, 22 and 23 where it 
is shown as comprising a block T4 carried by a 
slotted guide member 75 which is mounted to 
slide upon a bar 35 and which is secured in ad 
justed position by an adjusting Screw 6 Op 
erated by a hand wheel 77 and engaging a shin 
78 positioned within the bracket 75 on the 

under side of the bar. This block 74 is provided 
on its rear side with an inwardly extending hori 
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Zontal chamber 748 which is adapted to receive 
the binder 50 extended thereto from the roller 52. 
The chamber 14 has an inclined top wall file 
which is opposed to the surface of the binder 50 
Which passes through the chamber block in con 
tact with the lower wall T4 thereof. A lever 
79 is pivotally mounted within the chamber 74 
On a pin 80 and the lower end of this lever 
carries a roller 8 which contacts with the outer 
surface of a hardened steel roller 83 which is 
adapted to wedge between the inclined surface 
74° and the surface of the binder 50 to prevent 
movement of the binder toward the right as 
viewed in Figs. 8 and 9. The Small roller 8 is 
maintained in contact with the hardened steel 
roller 83 by a pin 84 which is actuated by a coil 
spring 85 mounted in a small bore 74, formed 
in the block 14 and closed at its end by a plug 
f86. The chamber 748 is closed on its rear 
side by a retainer plate 87 which is positioned 
by a pin and secured in place by screws entering 
apertures in the rear face of the block T4. There 
is thus formed a channel in the block 74 through 
which the binder 50 passes and, due to the action 
of the spring pressed roller 83, the binder 50 
may normally move only toward the left, as 
viewed in Figs. 8 and 23, since movement in the 
reverse direction will tend to wedge the roller 
83 between the surface f74 and the surface of 
the binder resting on the bottom surface of the 
channel, while movement in the other direction 
will cause the roller 83 to move away from the 
wedging surface. In order to permit the release 
of the binder 50 from the holding device 53 when 
desired, a small lever 89 is pivoted on the block 
f74 and provided with an inturned lower ex 
tremity 89 adapted to enter the recess T4a. 
By pressing on the upper end of this lever, the 
roller 83 may be pushed away from the wedging 
surface 74 in order to permit the withdrawal 
of the binder 50 from the holding device toward 
the right as viewed in Fig. 23. - - - 
From the holding device 53, the binder 50 

passes toward the left, as viewed in Figs. 1 and 
8, to the shearing device 54, the details of which 
are illustrated in Figs. 21, 22, 24, 25 and 26. This 
shearing device comprises a block 90 carried 
by a bracket 9 having a slot of rectangular 
cross section which is fitted by the guide bar 
35 of the transfer frame. This block 90 is en 
gaged by a long bolt 92 which extends through 
the block (74 of the holding device 53 and which 
is engaged on its threaded end by a nut - 93 
seating against the left-hand side of the block 
90, as viewed in Fig. 24. A coil spring 94 is 
mounted on this bolt 92 with one end thereof 
entering a recess 74e formed in the block T4 
of the holding device so that the spring nor. 
mally separates the holding device from the 
shearing device. This normal separation may 
be varied in extent by regulating the position 
of the nut 93 on the bolt 92 which will have 
the effect of varying the extent to which the 
upper end of the binder overlaps the lower end 
When they are drawn taut around the package 
in position to be sealed or otherwise united, as 
hereinafter described. 
The block 90 is provided on its rear side with 

a transverse horizontal slot 90a adapted to re 
ceive the binder 50 passed thereto from the hold 
ing device. This slot is intercepted by a tubu 
lar bore 90 formed in the block and extend 
ing in a vertical direction. A stationary die 95 
is Secured in the bore 90b below the slot 90a 
by means of a bolt 96 and a movable die 98 
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is mounted to slide in the upper part of the 
bore above the slot 988. The upper die 98 
is provided with two semicircular cutting edges 
f 98, as shown in Fig. 26, and these cutting edges 
are adapted to cooperate with corresponding cut 
ting edges on the lower die 95 to cut off the 
binder with rounded ends, a segment of the 
binder being cut out between the two rounded 
ends which are thus formed. 
The upper movable die 98 is slotted to re 

ceive a pair of links. 99 which are pivotally con 
nected thereto by a pin 200 and which have their 
upper ends pivoted at 20 to an operating lever 
202. This lever 292 is pivoted by a pin 203 on 
the block 90 and when it is actuated it per 
forms two functions, one of which is to operate 
the movable shearing die 98, while the other is 
that of tripping the right-hand stretching de 
vice 56, so that it will grip the binder immedi 
ately, before the binder is cut off from the source 
of Supply. For the latter purpose, the lever 202 
is extended forwardly, as shown in Fig. 25, and 
is pivoted at 204 to an eyebolt 205 mounted to 
slide Vertically in a Small bore 90c formed in 
the block 90. An arm. 206 is splined on the 
lower end of the eyebolt 205 and Secured in ad 
justed position by a nut 207 and, when the right 
hand stretching dog 56 and the shearing device 
54 have been moved into the proper relative 
positions, as hereinafter described, the elevation 
of the arm. 206 trips the gripping dog of that 
stretching device and causes it to grip the binder 
before the shearing die 98 is operated to sever 
the binder. 
The lever 202 has a transversely extending 

arm 202, which is inclined downwardly, as shown 
at 202 in Fig. 21, terminating in a lug. 208 hav 
iag on its face an inclined wedging surface 208 a 
which slopes downwardly and rearwardly. This 
arm of the lever 202 is adapted to be actuated 
by a plunger 20 which is mounted to slide in 
a tubular member 2 carried by a block 22 
adjustably mounted on the bar 30 of the strap 
ping frame (Fig. 27). This block is provided 
with a rectangular slot open on one side which 
slidably engages the bar f30 and a shim 23 is 
mounted between the lower wall of the slot or 
guideway and the under face of the bar 30 so 
that a set screw 24, operated by a hand wheel 
25, may be manipulated to secure the block 22 
in the desired position on the bar 30. In this 
way, the block 2?2 may be adjusted to corre 
spond with the positions of the holding device 
and the shearing device which, in turn, may be 
adjusted to accommodate boxes or packages of 
different heights and widths requiring different 
lengths of binders. The block 22 is maintained 
at all times in fixed relationship to the holding 
device. 53 by a guide bar 29 which is Secured 
in a groove. 22 in the under side of this block 
by studs 219, as shown in Fig. 27, and which 
extends forwardly and slidably engages a groove 
74 in the bottom of the block T4, as shown 

in Figs. 21, 22 and 23. The hand wheels TT 
and 2.5 may be operated to release the blocks 

4; and 22, respectively, at the same time, so 
that these blocks may be adjusted together 
loagitudinally of the bars 35 and 30, respec 
tively. 
The plunger 20 is provided with an enlarged 

head 210 at its rear end adapted to be engaged 
by the peripheral surface of a cam 2 6 which is 
inqunted upon the shaft 5 by which the trans 
fer cams 50 are operated, and which is capable 
of engaging and operating the plunger 20 only 
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when the transfer frame has been shifted rear 
Wardly by the operation of the transfer cams. 
The can 26 is of Substantial length. So that it 
will engage the head of the pin 2fO in any posi 
tion of the block 22. The configuration of this 
cam 26 is shown in Fig. 22 where there is also 
illustrated, in dotted lines, the outline and rela 
tive angular position of one of the cams 50. 
Upon the rotation of the cam 26 through sub 
stantially 180 degrees from the position shown 
in Fig. 22, the pin 20 is pushed forwardly to 
coact with the inclined Wedging surface 208 
on the lug 28 carried at the end of the lever 
292 so that this arm is thereby wedged down 
wardly, causing the upper shearing die 98 to 
be lowered to cut off the binder While, slightly 
in advance of that operation, the eyebolt 205 
raises the arm. 206 to trip the stretching device 
56 and cause it to grip the binder which is about 
to be cut off. Upon the completion of this op 
eration, the pin 20 is restored to its initial posi 
tion by a coil spring 2 fl mounted between, the 
head of the pin and the end of the tubular mem 
ber 2, and the lever 202 is restored to its nor 
mal position by a pair of coil springs 218 which 
connect the part 90d of the block 90 with two 
arms 202d which project forwardly from the up 
per part of the lever 202, as shown in Fig. 25. 
Assuming that the shearing device 54 has been 

operated and that the cut length of binder has 
been removed by a preceding operation of the 
stretching devices, there remains in the shear 
ing device the end 50 of the supply portion of 
the binder leading from the reel 5 through the 
holding device 53. Upon the next operation of 
the measuring device, this free end of the supply 
portion of the binder has to be engaged and 
gripped by the measuring device 55 in order to 
draw out another measured length. To do this, it 
is necessary to slide the shearing device 54 toward 
the right, as viewed in Fig. 24, on the bar 35 to 
cause this end 50 of the binder to project 
through the shearing device as shown in Fig. 3. 
This movement of the shearing device toward the 
right is effected by the measuring device 55 dur 
ing its movement on the bar 35. The measur 
ing device comprises a tubular guide member 220 
having an undercut rectangular groove open on 
its forward side, which is fitted by the bar 35, 
as shown in Figs. 21 and 24. The member 220 
Carries a rearwardly extending block 22 tel 
minating in a vertical plate portion 22 a having 
a rearwardly extending gripping flange 22 b at 
its lower edge which is adapted to underlie the 
end of the binder when the binder is gripped. A 
gripping dog 222 is pivoted on a pin 223 secured 
in the upright portion of the block and this dog 
has a Serrated gripping surface 222a adapted to 
engage the upper side of the binder. A pin 224 
is pivotally connected to the dog 222 by a pin 225 
at the left of the pivot 223 and the free end of 
this pin slidably engages an aperture in a pin 
226 which is secured to and projects rearwardly 
from the upright portion 22a of the block 22. 
A coil Spring 227 is mounted on the pin 224 and, 
When the pin 225 is below the center line extend 
ing between the axes of the pin 223 and the pin 
226, this spring will force the serrated gripping 
Surface into engagement with the binder. When 
the pin 225 is above that center line, the Spring 
22T will hold the dog out of gripping position. 
As the measuring device 55 approaches the end 

of its travel toward the right, as viewed in Figs. 
21 and 24, the dog 222 will have been previously 
placed in its open position, as hereinafter de 
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scribed, and the guide member 220 will engage 
the guide member 9 of the shearing device 54, 
thereby forcing the shearing device toward the 
right and compressing the Spring 94 which is 
interposed between the shearing device and the 
holding device 53. This relative movement of the 
Shearing device and the holding device causes 
the end 568 of the binder to project through the 
shearing device and over the flange 22 of the 
measuring device where it may be gripped by the 
measuring dog 222. The extent to which the 
binder projects is determined by the initial com 
pression of the spring 94, which may be reg 
ulated by adjusting the nut 93, and is limited 
by the engagement of the guide member 9 of 
the measuring device 53 with the guide member 
75 of the holding device 53. At this point, the 

measuring dog 222 is tripped to engage the binder 
it by the automatic operation of a lever 228 which 
is pivoted at 229 on the block 90 of the shearing 
device. This ever has an arm. 228 extending 
toward the right, as viewed in Fig. 21, and ter 
minating in a forwardly projecting lug 228 which 
is adapted to ride up on the inclined cam surface 
(Sila of the retainer plate 87 of the holding de 
vice as the shearing device approaches the limit 
of its movement toward the right. The left-hand 
arm 2280 of this lever then moves downwardly 
and a forwardly projecting lug. 228d on the end 
thereof strikes the measuring dog 222 at the left 
of its pivot 223, thereby moving it downwardly 
until the pin 225 moves below the aforesaid cen 
ter line and permits the Spring 227 to force the 
dog into gripping engagement with the binder 
on the flange 22 b, The guide member 220 is 
then moved toward the left on the bar 35 and 
the measuring device 55 then pulls the binder 
through the holding device and the shearing de 
vice and draws out a predetermined length from 
the source of Supply. Since the measuring dog 
222 is inclined away from the shearing device 54, 
its movement toward the left, as viewed in Fig. 21, 
will tend to increase its grip upon the binder. 
As the shearing device is restored to its normal 
position by the action of the spring 94, follow 
ing the movement of the measuring device toward 
the left, the lever 228 returns to the position 
shown at the left in Fig. 21 under the influence 
of a coil spring 230 connected between the arm 
222 of the lever and the end of the previously 
rinentioned pivot pin 203 carried by the block 90, 
which spring is extended by the downward move 
ment of the arm 2280 of this lever. 
The movement of the measuring device 55 on 

the bar 35 is effected by an endless sprocket 
chain. 233 which is attached by a clip. 234 to the 
top of the guide member 220 of the measuring de 
vice, as shown in Figs. 21 and 24. At the right 
hand end of the machine, as viewed in Fig. 19, 
the chain 233 passes around a sprocket gear 235 
journaled in the end of a yoke 236 which is car 
ried by a bolt 23. This bolt projects through 
an aperture in an upward extension 46 of the 
adjacent end plate 46 of the transfer frame and 
the end of the bolt is engaged by a pair of nuts 
238 which may be adjusted to regulate the ten 
sion in the upper and lower reaches of the chain. 
t the left end of the machine, as viewed in Figs. 

8, 9, 18 and 19, the chain. 233 paSSes around an 
other sprocket gear 239 which is secured on the 
shaft, 2493 of a fluid notor 240. This motor has 
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its casing secured to a plate 24f which is welded 
or otherwise secured to the adjacent end plate 
a 36 of the transfer frame. In this way, the driv 
ing nechanism for moving the measuring device 75 
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is mounted to move with the transfer frame 
when this frame is shifted on the strapping frame 
25 by which it is carried. The motor 240 is op 

erated, for moving the measuring device in either 
direction, by hydraulic pressure Supplied through 
flexible connections and controlled by the cam 
96, shown in Figs. 38 and 40, as more fully de 
Scribed hereinafter. 
The measuring device 55 continues its motion 

toward the left, as viewed in Figs. 1, 2, 8, 21, 30 
and 31, until the cam 36 arrests the operation of 
the fluid motor 240, or until the measuring de 
vice engages a stop member 243, at which time the 
measuring device will occupy the position shown 
in Fig. 2, and illustrated by dotted lines in Fig. 21, 
with the end of the binder 50 still being gripped 
thereby. Since the drawing out of the binder is 
restricted by the frictional contact therewith of 
the holding device 53, the binder is drawn out 
under tension so that a predetermined length 
of binder is drawn out by the operation of the 
motor 240. At the conclusion of that operation, 
the measuring device 55 is brought to rest by the 
stop member 243 mounted on the bar 35, and is 
held against that stop member by the continued 
application of fluid pressure to the motor until 
the measured length of binder has been trans 
ferred to the stretching devices and severed from 
the source of supply. This stop member 243 is 
in the form of a block or sleeve open at one side 
and having an undercut groove therein which is 
fitted by the bar and which is adapted to be held 
in adjusted position by a set screw 244 operated 
by a hand wheel 245, shown in Fig. 8. This stop 
member may be adjusted in its position on the 
bar in accordance with the length of binder to 
be measured and its right-hand end is adapted to 
be engaged by the end of the block 220 of the 
measuring device, as shown in Figs. 8, 21 and 24, 
When a predetermined length of binder has been 
drawn out. " . . . . . " 

The parts are then in readiness for the trans 
fer of the measured length of binder to a posi 
tion where it may be engaged by the stretching 
devices 56 and 51 and this transfer is then auto 
matically effected by the operation of the trans 
fer cams 50 which carry the transfer frame 
rearwardly to the point where the measuring de 
vice 55 occupies the position shown in Figs. 30 
and 31. The gripping dog 222 of this device may 
then be engaged by a trip lever 246 which is 
adapted to be automatically operated to release 
the free end 50 of the binder from the measur. 
ing device after the measured length of binder 
has been gripped by the stretching devices. This 
trip lever 246 is pivotally mounted on a pin 24 
carried by plates 248 which are secured to a 
block 249 mounted to slide on the bar 30 of the 
strapping frame. This block is provided with an 
undercut rectangular groove or guideway en 
gaged by the bar 30 and having mounted in the 
bottom thereof a shim 250 with which a set screw 
25, mounted in the bottom of the block, is adapt 
ed to coact. This set screw is operated by a hand. 
wheel 253 which may be manipulated to secure 
the block 249 in the desired adjusted position 
upon the bar 30. A slide bar 254, similar to the 
bar 29, is secured in a groove 249a formed in 
the under side of the block 249 and this bar ex 
tends forwardly to engage a groove 243a formed 
in the under side of the stop member 243, mount 
ed on the bar 35, so that the members 243 and 
249 are caused to move together on their respec 
tive bars 35 and 39 and may be adjusted to 
gether longitudinally of the machine to cause 
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the measuring device to draw out the required. 
length of binder. - 
As shown in Figs. 30 and 33, the block 249 car 

ries a transverse sleeve. 255 which has slidably 
mounted therein a plunger 256 provided with an 
enlarged head 255 adapted to be engaged by a 
cam 25 secured on the camshaft 5i which also 
carries the cam 26 and the transfer cams 50. 
When the transfer frame has been moved rear 
wardly by the cams 50, the plunger 256 is 
brought into a position where it may be engaged 
by the cam 251 which rotates and moves the plunger 256 forwardly against the compression 
of a spring 258 mounted on the plunger between 
the head 256 and the end of the sleeve 255. This plunger 256 is adapted to operate the trip lever 
246 previously referred to and also to operate 
means for causing the stretching device. 57 to 
grip the measured length of binder 50. at the proper time. For this purpose, the plunger 256 
is secured at its forward end to a wedge-shaped 
block 260 which is provided on its upper, side 
with an inclined cam surface 260 adapted to 
engage a stop screw 26 secured by a lock nut 
262 in a flange 246 which is formed at the upper 
left end of the trip lever 246, as shown in Figs. 
31, 32 and 33. When the plunger 256 is moved 
forwardly by the cam. 257, the wedging surface 
260 coacts with the stop screw, 26 to tilt, the 
trip lever 246 about its pivot and cause the 
pointed head 246b at the right end thereof to 
press downwardly upon the portion. 222 of the 
gripping dog which forms a part of the measuring 
device, thereby turning the measuring dog about 
its pivot from the position shown in Fig. 31, until 
the pin 225 has been moved about a center line connecting the pins 223 and 226, whereupon the 
spring 221 operates automatically to hold the 
measuring dog. 22 in the open position shown in 
Fig. 32. 
The cam block 260 is also provided on its under 

side with an inclined cam surface 260°, which is 
adapted to coact with another stop screw, 263.se 
cured by a lock nut 264 in a flange 265 formed 
on the end of another trip lever, 265 which is 
pivoted on a pin 259 carried by the lower part of 
the previously mentioned plate 248. When the 
plunger 256 is moved forwardly by the cam. 251. 
the inclined cam surface. 269 coacts, with the 
stop screw 263 to actuate the trip, lever, 265 and 
move the right-hand arm 265 thereof upwardly, 
with the result that it engages a gripping dog 
267 which forms a part of the stretching device 
57 and moves it into engagement with binder 50p. 
The stop screws 26 and 263. are normally, moved 
into engagement with the cam block, 260, by a 
coil spring 252 which is attached at its ends to 
the flanges 246 and 265 of the trip levers 246 
and 265, respectively, and these screws may be 
adjusted to regulate the time of operation of each 
of the trip levers 246 and 265, so that the binder. 
will be gripped by the gripping dog 267, of the 
stretching device 57 at the proper time and in 
advance of the release of this binder by the gripping dog 222 of the measuring device. 
The stretching dogs 56 and 57 are similar to 

each other in construction but they are oppo 
sitely arranged, so that they are opposed to each, 
other in their relation to the measured length of 
binder 50b, and the gripping dog. 267 of the 
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70 stretching device. 57 is similar in form, to agrip 
ping dog 266, forming a part of the stretching. 
device 56, which is shown particularly in Figs, 
27, 28 and 29, where the gripping device...is shown: 
in its inverted position. As there shown, this 75. 
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stretching device 56 comprises a block 270 which 
is mounted to slide upon the bar 30, being pro 
vided with an undercut groove 270a which is 
Open on one side and engaged by the bar, as 
shown in Fig. 29. This block is provided with 
a horizontal rearwardly extending bore 270b. in 
which there is journaled a pin or shaft 271 hay 
ing mounted on the forward end thereof a grip 
ping plate 272 which is secured in place by a 
transverse pin. 273. This plate 212 has a grip 
ping flange 272 extending forwardly from one 
edge thereof to cooperate with the gripping dog 
266 in the gripping of the length of binder 50b. 
The gripping plate 272 extends transversely- to 
the shaft 27 and the intermediate part thereof 
is engaged by a bolt. 275 which has its head 
countersunk in a recess in the inner face of the 
plate 272 and which has journaled on the for 
Wardly projecting portion thereof the gripping 
dog 266 and a.retaining plate 276, both of which 
are secured on the bolt by a washer 277 and a 
nut 218. The gripping dog. 266 and the retain 
ing plate 276 are of irregular configuration, as 
shown in Fig. 27, and both of these members 
have apertures which are engaged by a pin 2T) 
located at a point which is, in general, on the 
opposite side of the bolt 275 from the serrated 
gripping surface 266 of the gripping dog. The 
gripping dog is slotted to receive the apertured 
head of a pin 280 which is also engaged by the 
pin 219 and which extends from the slet in the 
gripping dog to form.a.sliding engagement with 
an aperture in the end of another pin 28 which 
extends parallel to the pin 279 and is secured 
in an aperture formed in the gripping plate 272. 
A coil Spring 282 is mounted on the pin. 280 be 
tween the head of this pin and the surface of 
the pin 28, and this spring tends: normally to 
expand and to force the pin 279 away from the 
pin 28?, which action may have the effect of 
forcing the serrated gripping surface. 266, either 
toward or away from the gripping flange 212A 
of the gripping plate, depending. upon whether 
the pin 219 is on one side or the other of a center 
line connecting the axes of the bolt 275; and the 
pin. 28. When the pin 279 is below that center 
line, as shown in Fig. 27, the spring 282, causes 
the gripping dog. to grip the binder 50 seated 
against the gripping flange 272, and the gripping 
mechanism is adapted to be tripped to move the 
gripping dog to this, gripping position by the 
previously described arm. 206 carried by the eye 
bolt 205 which, as previously described, is actu 
ated through the lever. 202 by the cam 2 6, when 
the transfer frame. has been shifted rearwardly. 
by the operation of the transfer cams 50. As 
shown in Fig. 27, the serrated gripping surface 
266, is located upwardly from and at the right 
of the axis of the pivot bolt 275 so that tension 
in the binder between the stretching devices tends. 
to increase the grip. of the dog 2.66: upon the 
binder. 
On the outer end of the pin 279, there is piv. 

otally mounted a detent, 283 which is adapted 
to be actuated, as hereinafter described, by 
mechanism associated with the sealing device, for 
actuating: the pin 279, after the binder has been 
drawn taut about the package and sealed, for 
the purpose of releasing the binder from the 
stretching device and moving the pin. 279- to a 
point on the other side of a line.connecting the 
axes of the plate 275 and the pin 28 f, which lat 
ter position is the one occupied by the pin 279. 
When it reaches the position, where the gripping 
dog 266 is engaged by the arm. 206. There. 
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lug. 2768 which limits the angular movement of 
the detent 283 toward the right, as viewed in 
Fig. 27, and the opposite extremity of this re 
taining plate extends beyond the serrated grip 
ping surface 2668 of the gripping dog and ter 
minates in an outwardly curled lip 276. When 
the gripping dog 266 is moved to the gripping po 
sition shown in Fig. 27, this projecting portion 
of the retaining plate extends upwardly and Over 
laps the gripping flange 272, as shown in Fig. 
29, thus retaining the binder against outward 
movement on the flange 272. Immediately after 
this gripping of the binder takes place with the 
gripping dog 266 in the position shown in Fig. 
27, the shearing device 54 is operated by the lever 
202, in the manner previously described, in order 
to cut off the binder and leave a projecting end 
59e extending toward the right, as shown in Fig. 
27. After these operations have been performed, 
the transfer frame is then returned by the trans 
fer cams 50 to its forward position and the 
measured length of binder is then held by the 
two stretching devices 56 and 57. 
For the purpose of rotating the gripping dogs 

of the stretching devices 56 and 57 about their 
own axes during movement of the stretching de 
vices from the positions shown in Fig. 6 to the 
positions shown in Fig. 7, in order to position 
them to receive the length of binder 50 with its 
extremities directed away from each other, means 
are provided for rotating these gripping devices 
as they approach the positions shown in Fig. 7, 
so that they will be in the proper positions to 
grip the measured length of binder when they 
are fully separated from each other. This means 
comprises a stationary cam bar 285 mounted on 
the block 2 2 which is adjustably mounted upon 
the right-hand portion of the bar 30, as previ 
ously described. This cam bar 285 is secured to 
the rear side of the block 2 2, as shown in Fig. 
24, and extends longitudinally therefrom toward 
the left parallel to the bar 30, being provided 
adjacent its left-hand end with a cam slot 285. 
This can slot is inclined upwardly and toward 
the right from the lower edge of the bar 285 and 
terminates in a horizontal portion 285. The 
can bar 285 is provided at its end with an in 
clined guiding surface 285 which is directed 
downwardly and toward the right in the direc 
tion of the mouth of the slot 285. This cam 
slot in the cam bar 285 is adapted to be engaged 
by a pin 286 which is eccentrically mounted upon 
a plate 287 fixed on the rear end of the shaft 
27 of the stretching device, as shown particu 
larly in Figs. 28 and 29. The pin 286 and the 
plate 287 serve as a crank for rotating the shaft 
2. in its bearing and thereby turning the grip 
ping plate 272 and the gripping dog 266. This 
rotation is limited by lugs 270 formed on the 
vertical face of the block 270 which are adapted 
to be engaged by the plate 272 after a prede 
termined movement. The block 270 is provided 
at its rear end with an inwardly extending cylin 
drical recess 2 c in which there is mounted a 
coil spring 288 adapted to press a spherical ball 
289, mounted in the outer end of the recess, into 
tengagement. With the forward face of the plate 
287. This face of the plate is provided with four 
conical depressions 287 a located 90 degrees apart 
and in concentric relationship to the axis of the 
shaft 27 so that, when the ball 289 engages 
any one of these depressions, it will hold the plate 
287 and the connected gripping devices 266 and 
272 in fixed relationship to the block 210 until 
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relative novenient of these parts is again effected 
by the application of a force to the gripping plate 
272 or to the plate 287 which is sufficient to 
move the ball 289 into the recess 270 by the 
wedging action of the wall of the depression 287 
on the surface of the ball. 
As the stretching device 56 is moved toward 

the right and approaches the cambar 285, the 
inclined surface 2850 will engage the pin 286 
and direct this pin into the cam slot 285, which 
will then operate to turn the shaft 2 and re 
volve the gripping device about its own axis until 
the serrated surface 266 of the gripping dog is 
directed upwardly in opposition to the opposed 
overlying flange 272 of the gripping plate, as 
shown in Fig. 27. In this way, the gripping de 
vice is automatically operated to present the grip 
ping surfaces in proper position to grip the meas 
ured length of binder 50b with the end 500 thereof 
directed away from the other gripping dog 26. 
The left-hand stretching device '57, which in 

cludes the previously mentioned gripping dog 26, 
is identical in Construction. With the Stretching 
device. 56 except that its parts are directed Oppo 
sitely so that it forms a left-handed gripping 
device in contrast with the right-handed gripping 
device. 56. This gripping device 57 is shown par 
ticularly in Figs. 30, 31, 32 and 33 and it com 
prises a block 290 mounted to slide on the bar 
30 and having journaled therein a shaft 29 
upon the forward end of which a gripping plate 
292 is secured by a pin 293. This gripping plate 
has a gripping flange 292 arranged to cooperate 
with the serrated gripping surface 267a of the 
gripping dog in gripping the end portion 508 of 
the binder 50, and it has secured in the interme 
diate part thereof a bolt 295 upon which the grip 
ping dog 267 and a retainer plate 296 are jour 
naled, these parts being Secured on the bolt by 
a washer 297 and a nut 298. A pin. 299 engages 
registering apertures in the gripping plate 28 
and the retainer plate 296 and this pin also en 
gages the apertured head of a pin 300 which has 
a sliding engagement with an aperture in an 
other pin 30 secured in the plate 292 near the 
Outer end thereof. A coil spring 302 is mounted 
on the pin 300 between the head of that pin and 
the pin 30 so that, as in the construction previ 
ously described, this spring serves to retain the 
gripping dog in either one of two positions de 
pending upon whether the pin 299 is on one side 
or another of a line connecting the axes of the 
shaft, 295 and the pin 30 f. The retainer plate 
296 has a part which extends beyond the ser 
rated gripping surface 267 of the gripping dog 
and terminates in an outwardly curled lip 2.96a 
So that, when the gripping dog is turned to the 
gripping position shown in Fig. 32, this portion 
of the retainer plate occupies a position on the 
outer side of the binder 50 and retains it against 
movement away from the body of the gripping 
plate. On the outer end of the pin 299, there is 
pivotally mounted a detent 303 which is limited 
in its movement in one direction by a lug 2.96b 
extending outwardly from the retainer plate 296. 
As in the case of the detent 283, this detent 303 
acts in the manner hereinafter described to move 
the gripping dog 267 out of gripping position 
after the overlapping ends of the binder have 
been sealed by the sealing device. 

In order that the gripping plate 292 and the 
'gripping dog 267 may be turned about the axis 
of the shaft 29 at the proper time during the 
Separation of the stretching devices 56 and 57 
on the bar 30, there is provided a cam bar 305, 
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similar to the can bar 285 previously described, 
but directed in the opposite direction. This bar 
305 is secured on the rear face of the block 249 
which carries the mechanism for actuating the 
trip levers 246 and 265 and which also serves as 
a stop for limiting the movement of the block 
290 of the stretching device 57 toward the left 
when this block is retracted from the position 
where the sealing operation takes place. The can 
bar 305 is provided on its under side at its right 
hand end with a cam slot 305, which is directed 
upwardly and toward the left and which then 
terminates in a horizontal portion 305b. The bar 
305 is also provided on its under side With an in 
clined wedging surface 305 which is directed 
downwardly and toward the left from the end of 
the bar, terminating at the mouth of the slot 
30.5a. This cam slot is adapted to be engaged by 
a pin 306 which is eccentrically mounted on a 
plate 307 secured on the inner end of the shaft 
29 . The plate 307 is provided on its forward 
face with four depressions 307 which are of con 
ical form and a spring 308, mounted in a receSS 
in the block 290, is adapted to press a ball 309 
into engagement with one of the depressions 307 
for the purpose of locking the shaft 29, and the 
gripping devices mounted on the forward end 
thereof, against angular movement with respect 
to the block 290 until such movement is caused 
by the actuation of the pin 306 or by the engage 
ment of the gripping plate 292 with the package 
being bound. 
When the gripping device 57 reaches the left 

hand end of its path of travel, as shown in FigS. 
30, 31 and 32, the pin 306 engages the cam slot 
305a and turns the gripping plate 292 and the 
gripping dog 267 to the positions shown in Fig. 
31 where the plate 292 is inverted with its grip 
ping flange 292a extending above and spaced from 
the Serrated gripping Surface 26, in readiness 
to receive the left-hand end portion of the meas 
ured length of binder 50. At this point, the trans 
fer frame is shifted rearwardly by the action of 
the transfer cams 50 and, When the transfer 
frame is in its rearward position, the plunger 256 
is actuated by the cam 257 to cause the operation 
of the trip lever 265 and then the operation of 
the lever 246. When the arm 265b of the lever 
265 moves upwardly, it engages the gripping dog 
267 on the side thereof beneath the serrated grip 
ping surface 267, thus rocking the gripping dog 
about its pivot and moving the pin. 299 below a 
line connecting the axis of the shaft 295 and the 
axis of the pin 30, whereupon the spring 302 
automatically carries the gripping dog 267 to the 
gripping position shown in Fig. 32 where the end 
portion of the binder is gripped and held against 
the flange 292 of the gripping... plate. In this 
gripping position, the inclination of the gripping 
dog is such that tension in the intermediate por 
tion of the binder tends to increase its grip upon 
the binder. Immediately after the binder is thus 
gripped by the stretching device 57, the other trip 
lever 246 engages the tip 222 of the measuring 
dog 222 and forces it downwardly and toward 
the right, thus carrying upwardly the pin. 225 
beyond a line connecting the axes of the pins 223 
and 226, thereby causing the coil spring 227 to 
Snap the measuring dog 222 to its open position, 
shown in Fig. 32, wherein the end 50 of the binder 
is released by the measuring device. 
At the same time that the cam. 257 is operated 

to cause the gripping of the binder by the stretch 
ing device 57 and the release of the binder by the 
measuring device 55, the other elongated cam 26 
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on the shaft 5 is operated to cause the other 
stretching device 56 to engage the other end of 
the binder and to actuate the shearing device 54 
to cut off the binder from the source of supply. 
The parts are then in readiness for the return of 
the transfer frame, with its holding device, shear 
ing device and measuring device, to its forward 
position, and for the relative movement of the 
stretching devices 56 and 57 toward each other 
from the positions shown in Fig. 3 to the positions 
shown in Fig. 4 for the purpose of forming a U 
shaped loop 50d which is adapted to receive the 
package to be bound. 
The relative movement of the stretching de 

vices. 56 and 57 longitudinally of the bar 30 is 
effected by means of fluid actuated cable mecha 
nism which is illustrated in Figs. 8, 9, 14 and 39. 
This mechanism is carried principally by the in 
termediate longitudinal frame member 27 which 
projects beyond the end frame members of the 
strapping frame 25. At the left-hand end of 
the machine, as viewed in Fig. 8, a bracket 30 is 
secured to the end of the frame member 27 and 
this bracket carries fixed shafts upon which are 
journaled two grooved pulleys 3 ? and 32. On 
the underside of the frame member 27, near the 
left-hand end of the machine, but inwardly from 
the end frame member 28, there is rotatably 
mounted another grooved pulley 33 having its 
axis extending vertically. At the right-hand end 
of the Strapping frame 25, the projecting end of 
the frame member 27 carries another pulley 
bracket. 34, Similar to the bracket 30, which has 
rotatably mounted thereon two other grooved 
pulleys 315 and 3 f6. On the upper side of the 
projecting end of the frame member 27 at the 
'right-hand end of the machine, there is mounted 
an upStanding bracket 3? 7 which is apertured 
for engagement by a threaded member 39 at 
tached to a clevis 320 in which there is rotatably 
mounted another horizontally disposed grooved 
pulley 32?. The threaded member 39 may be 
adjusted in the bracket 37 and secured in ad 
justed position by means of a nut 322. The pull 
leys 3f2 and 316 are in alignment in a vertical 
plane and the pulleys 3 i? and 315 are in align 
ment in a plane which diverges upwardly from 
the-plane of the pulleys 3f2 and 3 f6 so that 
stretches of a cable extending between the pull 
leys of each of these pairs are in proximity to 
each other for convenient connection with the 
blocks of the stretching devices. 56 and 57. 
The grooved pulleys just referred to are en 

gaged by an endless steel cable 325, the connec 
tions of which are best shown in Fig. 39. This 
cable is extended back and forth around the 
Various pulleys and is attached at two points 
326 and 326 to a cross head 326 which is ac 
tuated by a piston rod 327 extending from a fluid 
pressure stretcher cylinder 328, shown in Figs. 
4,138 and 39, which is mounted on the side of 
the horizontal intermediate frame member 21 
and which contains a piston adapted to be ac 
tuated by compressed liquid supplied thereto 
from a metering cylinder 329, or directly from a 
pump, as shown in Figs. 8, 38 and 45. Upon the 
admission to the cylinder 328 of a definite quan 
tity of liquid Supplied by the metering cylinder 
329, a predetermined movement of the cross head 
326, takes place, thereby effecting a predeter 
mined relative movement of the stretching de 
Vices. 56 and 57 in forming the U-shaped loop, 
as described more fully hereinafter. 
Starting from the point of attachment 326b 

at the bottom of the cross head 326, the cable 
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325 extends toward the left and around the pull 
ley 33 and thence toward the right and around 
the pulley 35 from which the cable extends to 
Ward the left again and is attached to the block 
270 of the stretching device 56 in the manner 5 
which is particularly shown in Fig. 29, where the 
block 2) is shown as being provided on its un 
der side with a transverse groove 270s. A clamp 
ing member 330 is secured to the under side of 
the block 270 by a screw 33 and this clamping 
member is provided with a groove which receives 
the cable 325 so that as the clamping member 
330 is moved into engagement with the groove 
270g by the screw 33, the cable is securely inter 
locked with the groove 270s, and held in fixed 
relationship to the block 270. From the block 
279, the cable 325 continues toward the left and 
passes beneath the block 290, slidably engaging 
a groove 290h which is formed in the under side 
of this block. The cable then continues toward 
the left and passes around the pulley 3 at the 
left-hand end of the machine, from which posi 
tion it extends toward the right again and is 
passed around the pulley 32 adjacent the right 
hand end of the machine. The cable is then ex 
tended to Ward the left and is Secured to the cross 
head 326 at the point of attachment 3268. From 
the point of attachment 326 on the upper side 
of the croSS head, the cable continues to Ward 
the left and passes around the pulley 32 from 
the under side of which it returns and extends 
beneath the block 290 of the stretching device 57, 
being secured to this block in the manner pre 
viously referred to by a clamping member 332. 
From the block 230, the cable continues toward 
the right and beneath the block 270, slidably 
engaging a groove 27 Oh which is formed in the 
under side of this block, as shown in FigS. 29 
and 39. After passing beneath the block 276, 
through the groove 270h, the cable is extended 
around the pulley 3 f6, and is then carried toward 
the left and attached to the under side of the 
cross head 325 at the point of attachment 326b. 
With these connections of the cable 325, a move 
ment of the cross head 326 toward the left, as 
viewed in Fig. 39, causes the blocks 270 and 290 
and their gripping dogs to move toward each 
other, while a movement of the cross head 326 
toward the right, as viewed in Fig. 39, will cause 
the movement of the blocks 20 and 290 away 
from each other. The admission of a liquid under 
pressure to the cylinder 328 is controlled by the 
cam 99, except for the liquid received from the 
metering cylinder 329 under control of the cam 
97, as hereinafter more fully described, so that 
the relative movement of the stretching devices 
56 and 57 is of the required magnitude and oc 
'curs at the proper intervals during the cycle of 
operations of the machine. 

If the stretching devices 56 and 57 are in their 
widely separated positions, With the pin; 286 of 
the stretching device 56 in engagement with the 
portion 285b of the cam slot 285 of the bar. 285 
and with the pin 36 of the stretching device 5. 
in engagement with the portion 305b of the cam 
slot 3058, the admission of liquid under pres 
sure to the cylinder 328 to cause movement of 
the cross head 326 toward the left, as viewed 
in Fig. 39, will move the blocks 270 and 290 of the 
two stretching devices toward each other, and, in 
the initial stages of this movement, the pins. 286 
and 36S will travel downwardly in the inclined 
slots 285 and 3358, respectively, so that each of 
the gripping plates 272 and 292, and the gripping 
dogs carried thereby, will be turned through 9 

26 
degrees and caused to occupy the positions illus 
trated by dotted lines in Fig. 34. As the plates 
272 and 292 reach these suspended positions upon 
the disengagement of the stretching devices with 
the cam bars 285 and 305, the spring actuated 
balls 289 and 309 will engage depressions 28 a 

O 
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and 30, respectively, which are disposed 90 de 
grees from those previously engaged thereby, so 
that the gripping plates and their gripping dogs 
will be held in their suspended positions not 
withstanding any tendency of the binding ma 
terial to rotate them from that position. Upon 
reaching the position shown by full lines in Fig. 
4 and by dotted lines in Fig. 34, the relative 
movement of the stretching devices 56 and 57 is 
arrested, leaving the binder 50b in the form of a 
suspended U-shaped loop, the lower part of which 
is located in the slot 6 in the Supporting plate 
6. 
The operator then places a package 60 on the 

supporting plate 6? and actuates the starting 
lever f to start a new cycle of operations which 
is initiated by further movement of the cross 
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head 326 in the same direction and a consequent 
further movement of the stratching devices 56 
and 57 toward each other from the positions 
shown by dotted lines in Fig. 34. In the initial 
stages of this further movement, the depending 
portions of the gripping plates 272 and 292 en 
gage the upper corners of the package 60 and 
cause the shafts 27 and 29 of these gripping 
devices to rotate in their bearings in a direction 
adapted to cause the extremities 50a and 500 of 
the binder to be directed toward each other 
above the package. As the motion of the stretch 
ing devices toward each other continues, the pins 
286 and 306 of the two stretching devices engage 
the inclined end faces 335 of a cam bar 335 which 
forms a part of, and is mounted for movement 
with, the sealing device 62. As these pins ride 
up these inclined surfaces. 335, angular move 
ment of the gripping plates 272 and 292 is com 
pleted so that, as they reach their final positions, 
shown by full lines in Fig. 34, they have each 
been rotated through 180 degrees from the posi 
tions which they occupied when they were in 
engagement with the cam bars 285 and 305, and 
their gripping flanges 2728 and 292a occupy hori 
Zontal positions parallel to the top surface of the 
package and resting upon the comparatively thin 
bottom plate 336 of the sealing device which ex 
tends forwardly beyond other parts of the seal 
ing mechanism to provide a flat support for the 
stretching devices 56 and 57 when these stretch 
ing devices reach their final positions, in which 
positions the gripping plates 272 and 292 are 
again locked with respect to their supporting 
blocks 270 and 290, respectively, by the engage 
ment of the balls 289 and 309 with other depres 
isions 287 and 307 in the plates 287 and 307. As 
the stretching devices reach their final positions 
shown by full lines in Fig. 34, the extremities 
of the binder are overlapped, in readiness to be 
Sealed, and in order to insure this overlapping 
of the binder ends in this position, the top sur 
face of the gripping flange 272 is preferably in 
clined upwardly and toward the left, as viewed 
in Fig. 34, so that the extremity 50c of the binder 
Will be directed slightly upward, causing its tip 
to extend 50a Over the extremity of the binder end 

a. . 

As the stretching devices 56 and 57 approach 
the final positions shown by full lines in Fig. 34, 
the detents 283 and 303, which are carried by the gripping plates 272 and 292, engage the teeth. 33a 
and 338, respectively, which are formed on the 
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lower ends of the stationary brackets 337 and 
338, respectively, secured to the under side of the 
longitudinal frame member f2. After the ends 
of the strap have been sealed, the stretching de 
vices 56 and 57 are moved slightly away from each 
other by a slight reverse movement of the cross 
head 326, effected through the admission of liquid 
under pressure to the cylinder 328, and this action 
causes the detents 283 and 303 to exert downward 
thrusts upon the pins 219 and 299, respectively, 
thereby turning the gripping plates 272 and 292, 
and the gripping dogs. 266 and 267, respectively, 
carried thereby, about their pivots So that the 
binder is released by both of the gripping dogs 
266 and 267 and the retaining plates 276 and 296 
are elevated to permit the disengagement of the 
sealed binder from the flanges 272 and 292. 
This disengagement is then effected by a re 

verse operation of the piston in the table cylinder 
85, controlled by the cam 98, which causes the 
supporting plate 6 of the table to be lowered by 
a Swinging motion of the Supporting links 79, so 
that the package 60 is moved downwardly and 
forwardly with a resultant sliding of the sealed 
binder out of engagement with the flanges 272 
and 292 of the sealing device and out of engage 
ment with the bottom plate 336. The stretching 
devices 56 and 57, including the gripping plates 
272 and 292, are then separated from each other 
and restored to their initial positions, shown in : 
Fig. 3, by the admission of liquid under pressure 
to the cylinder 328 to cause movement of the 
cross head 326 toward the right as viewed in Fig. 
39. 
The sealing mechanism 62 is shown particu 

larly in FigS. 34, 35, 36 and 37 and comprises a 
Supporting frame or bracket 340 by which a slid 
ing connection is made with the supporting bar 
30 which is a rearwardly offset portion of the 
bar 30 upon which the stretching devices 56 and 
57 are mounted. As shown in Figs. 9 and 37, the 
bar 30 has a gap therein at its middle point to 
accommodate the downwardly moving parts of 
the sealing apparatus which are brought into en 
gagement with the seal on the overlapping binder 
ends and, at each side of this gap, a block 34 is 
secured to the bar 30 and to the rearwardly off 
set bar f30, the bracket 340 being mounted on 
the bar 30 between the blocks 34. A pin 342 
is mounted in the block 34 at the left of the 
Sealing apparatus, as viewed in Fig. 37, to extend 
parallel to the bar 30, and a coil spring 343, 
mounted on this pin, engages the block and the 
side of the bracket 340 to move the sealing ap 
paratus toward the right to the normal position 
shown in Fig. 37. The bracket 340 has secured 
thereto a pair of vertical guide plates 344 which 
are Spaced apart, as shown in Fig. 34, and which 
have Secured to their lower forward edges a 
longitudinal bar. 345 which is located in front of 
the previously described cam bar 335, secured to 
the bracket 340, by which the pins of the stretch 
ing dogs are turned to their final positions. 
The auxiliary supporting bar 30a has secured 

thereto the upwardly extending rear portion of 
the previously mentioned bottom plate 336 which 
is Offset rearwardly to clear the bracket 340 and 
Which extends downwardly and terminates in a 
flat horizontal portion of such size that it ex 
tends longitudinally beyond the ends of the grip 
ping plates 272 and 292 when these plates are in 
their final positions shown by full lines in Fig. 34, 
while it also extends forwardly to a sufficient ex 
tent to underlie the major portions of the grip 
ping flanges 272a and 2928, as illustrated in 
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Fig. 35, thus forming a partial housing for the 
sealing apparatus. 
The guide plates 344 extend vertically and form 

a channel between which a sealing head 350 is 
adapted to move. This sealing head comprises a 
pair of side plates 35 which lie parallel to each 
other and which taper rearwardly with their rear 
extremities pivotally mounted on a pin 352 Se 
cured in the supporting bracket 340. Between 
these side plates 35, there are mounted a pair of 
sealing jaws 353 which are pivoted on pins 354 
carried by the side plates and which are made up 
of a plurality of laterally spaced bending dies S55 
and intervening shearing dies 356. The bend 
ing dies of each jaw may be formed as parts of 
one integral member having slots to receive the 
shearing dies and these parts are Secured to 
gether by the pivot pins 354 and by other pins 35T 
which are held in place by the side plates 35 of 
the sealing head. The construction of the Seal 
ing head and the means for operating it are 
generally similar to the construction of the corre 
sponding parts of the sealing apparatus disclosed 
in the United States patent of Ralph H. Norton, 
No. 1260,016, dated March 19, 1918. The jaws 
353 are provided with upwardly extending arms 
353 by which the jaws are swung between the 
side plates 35l about their pivots 354. The actu 
ation of these jaws is effected by means of a lever 
358 which is pivoted on a pin 359 extending be 
tween the side plates and which is provided at its 
lower end with oppositely directed arms con 
nected by pins 360 with links 36. These links 
are connected at their ends by pins 362 with the 
arms 353 of the Sealing jaws and One of the 
links 36 is longitudinally slotted as shown at 
36 a to permit some relative movement of the 
connected jaw arm 353. With respect to that link. 
The opposed bending dies 355 are provided at 

their tips with lugs 355 which are adapted to 
underlie and Support the edges of the Side Walls 
63h of a channel-shaped metal Seal, of the form 
shown in Fig. 11, when this seal is inserted be 
tween the lower portions 353 of the jaws with 
these jaw portions separated from each other to 
the maximum extent. A pin 363 has an enlarged 
head slidably mounted in a bore 353 formed in 
one of the jaws and this head is engaged by a 
coil spring 364 which is mounted in the bore and 
retained at its other end by a plug 365, threadedly 
engaging the bore, So that it may be adjusted to 
vary the compression of the Spring. When a 
Seal is inserted between the jaws, this pin 363 
engages the Opposite jaw 353 and effects relative 
movement of the jaws within the limits of the 
slot 36 So that the seal is held with resilient 
pressure between the lower parts of the jaws. 
The lever 358 is actuated by a piston rod 368 

to which it is pivotally connected at 369. This 
piston rod extends into a cylinder 370 where it 
is connected to a piston adapted to be actuated 
by hydraulic pressure under the control of the 
cam 95 shown in Figs. 38, 42 and 45. The cylin 
der 370 is pivoted at its lower end in a yoke 37 
which is Secured at 372 on the supporting bracket 
340 of the sealing apparatus. Upon the admis 
Sion of liquid under pressure to the upper or rear 
end of the cylinder 370, the piston rod 368 is 
actuated to move the sealing head 350 down 
Wardly, from the position shown in Fig. 35 to a 
position wherein a seal 63 held between the jaws 
is placed on the overlapping binder ends. During 
this portion of the movement, the lever 358 is 
held against movement about its pivot 359 by a 
toggle connection comprising two links 374 and 
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35. One link 374 is pivoted on the pin 352 about 
which the Sealing head moves and the other link 
35 is connected to the jaw member 353 which is 
nearest the pin 352 by a pin 376. The two links 
are pivotally connected together by a pin 377. 
One link 374 is slotted at its upper end, as shown 
at 374, to receive the end of the link 375 and 
this end of the link 375 is rounded on its lower 
corner So that the two links may have relative 
pivotal movement in an upward direction While 
preventing relative pivotal movement of the two 
links in the opposite direction beyond a point 
where the two links are in substantial alignment, 
due to the engagement of the angular upper 
corner of the link 35 with the end Wall of the 
slot 374. When the two links are thus in...sub 
Stantial alignment, the pin 37 is located slightly 
below a plane containing the axes of the pins 
352 and 376 so that the two links act as a toggle 
connection between the jaw members and the 
pivotal axis 352 of the head, thus preventing 
relative movement of the jaw members during 
the initial movement of the piston rod 368 which 
moves the head 350 to the point where the Seal 
between the jaws is positioned on the uppe 
binder end 50c. 
At that point in the movement of the piston 

rod 368, the toggle is broken by the action of a 
stop member 378 which threadedly engages the 
link 37A and which is adapted to Strike a rear 
Ward projection of the bar 345 as the head 35 
reaches the limit of its downward Swing, thereby 
raising the pivot pin 37 and permitting rela 
tive movement of the links 374 and .375. The 
stop member is held in adjusted position by a 
lock nut 379. This relative movement of the coin 
nected links allows further down Ward in oveilent 
of the piston rod 368 to effect relative movement 
of the jaws 353, during which the bending dies 
355 bend the side walls of the Seal down Wardly 
and beneath the Overlapping binder ends, as 
shown in Fig. 36, and the shearing dies 356 shear 
the lateral edges of the seal and the enclosed 
binder ends to form an interlocking joint of the 
type illustrated in Figs. 10 and 12. After the 
joint has been formed, the piston in the cylinder 
370 is operated in the reverse direction by hy 
draulic pressure to restore the sealing head 350 to 
the position shown in Fig. 35. The resilient 
mounting of the sealing mechanism 62 permits 
this mechanism to move as a unit with the rigid 
hand stretching device 56 at the end of the 
stretching operation so that, when the Sealing 
operation takes place, the seal will always oc 
cupy the same position with respect to the upper 
strap end, while the lower strap end held by the 
left-hand stretching device 5 may project in 
varying degrees through the seal when the joint 
is formed, depending upon variations in the girth 
and compressibility of different parts of the pack 
age being bound or of different packages bound 
in successive operations. Substantially the same 
degree of tension is thus obtained in different 
binders on the same package and on different 
packages of substantially the same size. After 
the joint has been formed and upon separation 
of the stretching devices, the sealing mechanism 
is returned by the spring 343 to its normal posi 
tion. 
The channel-shaped seals 63 are preferably 

supplied to the jaws 353 of the sealing head 350 
from a magazine 380 which is mounted in an up 
wardly and rearwardly inclined position at one 
side of one of the guide plates 344 between Which 
the sealing head moves. The Seals are Super 
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30 
imposed upon each other, in nesting relationship 
in this magazine and they are adapted to be 
moved successively from the bottom of the maga 
zine to a position between the lower portions 353b 
of the jaws when the head 35 is in the elevated 
position. ShOWh in Figs. 34, 35 and 37. For this 
purpose, the magazine is provided with an open 
ing in one side immediately above its bottom wall 
and a feeding plunger 38 is mounted for sliding 
movement in alignment with this opening, in a 
guideway. 382 transversely to the path of trave 
of the sealing head. The guideway 382 is pro 
vided with a longitudinal slot 382a which receives 
the end of a feeding lever 385, the extremity of 
which loosely engages a recess in the plunger 38 . 
The other end of the feeding lever 335 is pivoted 
by a stud 386 upon a bracket 387 carried by one of 
the guide plates 344. A coilspring 388 is mounted 
On the stud. 386 with :, its arms engaging the 
bracket 387 and the lever,385 to cause the plunger 
38 normally to assume a retracted position. 
When the lever 385 is swung toward the left, as 
viewed in Fig. 37, the plunger 38 is actuated to 
cause its left end, to engage the edge of the 
lowermost seal in the stack and move it through 
the opening to a position between the jaws of the 
sealing head. . . . . . . . . . . . . . . .''. 
This feeding movement of the plunger 38 is 

effected by the approach to the sealing device of 
the right-hand stretching device. 56. The block 
28 of this device has secured thereto an upstand 
ing arm 389 having formed on the end thereof a 
barrel 390 in which there is resiliently mounted a 
projecting actuating pin 39 having a conical 
point. The upper face of the barrel is inclined to 
agree With the inclination of the feeding lever 
385, which lies in the path of the actuating pin 
39 as the block 2: O moves to the final position 
shown by full lines in Fig. 34. The pin then en 
gages the lever 385 and causes a feeding nove 
ment. Of the plunger. 38, thereby projecting a 
Seal from the magazine to a position between the 
jaWS. ... As the lever 385 reaches the limit of its 
feeding movement, the tapered and resiliently 
mounted actuating pin 39 snaps under the lever 
and moves to a position beyond it as shown in 
Fig. 34. In this way, the seal feeding device is 
actuated by the stretching mechanism to move a 
Sealinto the Sealing head each time that a binder 
is drawn taut around a package. 
The hydraulic pressure mechanism by which 

the parts of the apparatus heretofore described 
are Operated and controlled, comprises an elec 
tric motor 400 mounted in the lower part of 
the base frame 66 and having its shaft connected 
by a coupling 40 with two rotary pumps 432 
and 403 which have a common shaft and which 
are connected for withdrawing oil or other suit. 
able liquid from a tank 404 and for returning 
the oil to that tank after it has passed through 
the various parts of the apparatus. This appa 
ratus is shown somewhat diagrammatically in 
Figs. 38 and 45, where, the circuit connections 
are illustrated by single lines, full lines being 
used to indicate the output connections from 
the pumps while dotted lines are used to indicate 
the exhaust or return connections to the tank. 
The pump 403 may be of larger capacity than the 
pump 402 and they are adapted to be driven in 
unison at constant speed by the motor a so 
that the pumps deliver the oil at substantially 
uniform pressure during the operation of the 
apparatus. The output of the pump 402 is 
arranged to be delivered through a pressure 
regulator 405 and the output of the pump 403 
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is arranged to be delivered through a pressure 
regulator. 406. These: pressure regulators, 405 
and 406; have return. Connections 40 and 408, 
respectively, extending to the tank 404. So that 
when there is an excessive pressure, developed 
by the pumps, the excess oil will be returned to 
the tank and Substantially constant pressures 
maintained in the outflow lines: from the pres 
sure regulators. The flow of oil or other liquid 
through the outlet connections leading from the 
pumps is controlled by the cams 95, 96, 9, 98 
and 99 which are shown in Figs. 42, 40, 43 41 
and 44.respectively, in the relative: angular posi 
tions in which they are fixed on the can 
shaft 92. 
The table cylinder 85 by which the package 

60 is raised and lowered with respect to the-Seal 
ing. apparatus 62 and with respect to the path 
of the stretching devices. 56 and 57, is: Supplied 
with liquid under pressure from they pump. 402 
through the valve 405 which has an output line 
409 leading to a sequence valve. 40 which effects 
a further regulation of the pressure; of the oil 
delivered therethrough. A line 4: Connects the 
valve. 4 O. with a pressure regulator 42 which 
is provided to insure: againist, the developmerit 
of an excess pressure in the table cylinder which 
might force the box, or package 60 with undue 
pressure: against the bottom: plate 336 of the 
sealing apparatus. 
an exhaust connection 4.4-leading to the exhaust 
pipe. 407 and the pressure regulator 4 f2 has 
an exhaust connection 4-4 leading to the Con 
nection 414. From the pressure: regulator 42 
a line 43 extends to the: center connection of : 
a valve 45 which is a plunger operated valve 
of the well-known "open-center' type, having 
three ports including a center port: which is 
open to the tank 404 through a pipeline 4-6, 
when the plunger: 4-5 of the valve:is in its inter 
mediate- or neutral. position. The valve plunger 
carries at its upper end a roller" 47 which con 
tacts with the peripheral surface of the cam 
98 mounted on the previously described: shaft 
92 which is rotated at constant Speed by the 
motor 90 when the clutch. 002-02- is closed 
by the placing of a package against the starting 
lever. If , shown...in Fig.14. m 
From the upper port of the valve: 45, a pipe 

line 4 8 extends to the: rear end of the table 
cylinder 85, and from the lower outlet of the 
valve: 4-5, a pipeline. 419 leads: to the forward 
end of the table: cylinder 85. The roller 47 is 
maintained, in engagement: with the surface. Of 
the calm 98 by a coil spring.mounted in the inte 
rior of the valve casing and engaging the valve 
plunger. This cam: 98 is of the: configuration 
shown in Fig. 4. and its peripheral Surface cont 
prises three portions: 98-, 98b and 98 which 
have radii of different lengths. When the roller 
4.7 is in contact, with the surface 98 of the 
cam; the plunger: 45a is ini its; neutral position 
so, that, a return, connection is ther established 
through the pipe: 4-f6 to the tank 404. When 
the roller' 4f7 engages; the: portion 98 of lesser 
radius; the plunger 45 is forced upwardly by the 
spring to its extended, position to establish a 
connection between the inlet pipe. 413 and the 
outlet; pipe. 48 so that oil under pressure is 
then admitted to the rear end of the table cylin 
der 85. to cause the elevation of the supporting 
plate 6 in the manner previously described. As 
the cam 98 continues to, rotate, in the direc 
tion of the arrow 420, shown in Fig. 41, the roller 
4T passes into engagement with the portion 

The sequence valve 40 has : 
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98 of larger radius which forces the plunger 
45' downwardly to its retracted position where 
a connection is established from the line 43 
through the pipe 49 to the upper end of the 
cylinder 85, thus causing the return of the Sup 
porting plate 8 to its lower position, during 
which movement the oil previously supplied to 
the rear end of the cylinder 85 is exhausted 
through thie: pipe: 4:8 and the pipe. 46 to the 
tank 404. After the package supporting plate 
6fi has been lowered, the roller 47 passes into 
engagement. With the cam. Surface 98 and the 
Center" connection of the valve 45. is then con 
nected by the exhaust pipe, 46 to the tank. 
The fluid motor 240' which operates the meas 

uring device 55 is supplied with oilor other liquid 
under pressure from the pump. 403 through a pipe 
424 which leads: from the upper end of the pres 
sure regulator 406, as shown in Fig. 45, to the 
intermediate point of an open-center Valve. 425 
which has a plunger 425 carrying a roller 426 
airanged to contact, with the. peripheral surface 
of the cam.96, mounted on the shaft. 92 and hav 
ing the configuration. Shown in- Fig. 40. This 
valve is similar to the valve. 4.5 and is mounted 
in contact therewith with its central exhaust port 
Connected through a pipe 427 to the tank 404 
So that. When the: plunger 425 is in its neutral 
position the central port of the: valve: casing is 
connected to, the tank. As the can 96 rotates in 
the direction of the arrow 420, the roller 426 
moves. into engagement with the portion 96b of 
the cams which is of greater diameter and the 
plunger 425 moves: downwardly to establish a 
connection through the valve casing from the 
pipe 424 through, a pipe, 430: to the fluid motor 
240 which is then rotated in a forward direction 
to effect: the novement of the measuring device 
55 toward the left, as viewed in Figs. 1. and 2, 
thereby drawing out a length of binder from the 
Source of supply. During this operation, the oil 
delivered to the pump through the pipe 430 is 
returned to the tank 404through an exhaust con 
nection 43f. After the transfer of the measured 
length of binder to the stretching devices and 
after the gripping thereof by the gripping dogs 
266 and 267, the roller 426 moves into engage 
ment with the portion 96c of the can SS. which 
is of lesser radius so that the valve plunger 425a 
then moves upwardly to establish a connection 
from the pipe 424 through the valve 425 to a pipe 
432 which leads to the fluid motor 240 and effects 
a reverse rotation thereof for the purpose of re 
storing the measuring device 55 to its initial posi 
tion shown in Fig. 1, during which operation the 
oil is exhausted from the pump casing through 
the pipe 43 leading to the tank. When the 
roller 426 engages the surface 96a of the cam, the 
Valve plunger is moved to its neutral position, 
thereby establishing an exhaust connection 
through the pipe 427 to the tank 404. 
The oil or other liquid for operating the trans 

fe cylinder 58 is also supplied from the pump 
403 through a pipe 433 which is connected to the 
previously mentioned pipe 424 leading from the 
pressure regulator 406. This pipe. 433 leads to 
the central part of the valve 435 which is of the 
closed-center type, that is, when its plunger 435a 
is n its neutral position, the exhaust connection 
436 leading from its intermediate or Center con 
nection through the pipe. 4f6 to the tank 404 is 
closed. This valve plunger carries a roller 437 
Which engages the peripheral surface of the cam 
97 mounted on the shaft 92 and, when this can 
is rotated in the direction of the arrow 420 shown 
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in Fig. 43, the roller 437, while in engagement 
with the portion 9 of the cam surface Which 
is of intermediate radius holds the valve plunger 
435 in its neutral position wherein the exhaust 
connection to the tank 404 is closed. This con 
dition continues during a major part of one ro 
tation of the cam whereupon the roller 3 is 
moved into engagement with the depression 97 
of the cam which has a lesser radius and the 
plunger 435 of the valve moves downwardly to 
its extended position to establish a connection 
through the valve casing to a pipe 44 which 
leads to the upper end of the transfer cylinder 
58 so that the piston rod 5 is then retracted 
and the cans 5 are rotated to restore the trainS 
fer frame to its forward position. The roller 437 
then passes out of engagement with the depres 
sion 97c into contact with the cam surface 97 b 
Which has the largest radius so that the valve 
plunger 35 is then forced upwardly to its re 
tracted position, theireby establishing a connec 
tion through the valve casing from the pipe 483 
to the pipe 440 which ieads to the lower end of 
the cylinder 58. The piston rod 57 is thus ac 
tuated to rotate the transfer cams - 50 and 
thereby effect movement of the transfer frame 
and the bar 35 thereof rearwardy to transfer 
the measured length of binder 5b to a position 
where it may be engaged by the stretching de 
vices 55 and 5. The roller 43, then again en- 3: 
gages the surfaces 9a, of the cam having an 
intermediate radius to allow the valve plunger to 
move to its neutral position, so that the transfer 
frame remains in its rearward position until the 
cam roller 437 again drops into the depression 
970. During each of the forward and reverse 
strokes of the piston rod 5, the oil which is 
admitted to the cylinder 58 during the preced 
ing stroke is exhausted through the other supply 
connection and the exhaust lines 436 and 46 to 
the tank 404. 
The oil or other fluid under pressure for oper 

atting the stretcher cylinder 328 is supplied thereto 
from the pump 402 through a pipe 442 connected 
to the previously described pipe 4 leading from 
the sequence valve 46 and extending to a closed 
center valve 445 having a plunger 4458 which car 
ries a roller 447 operated by the cam 99 on the 
shaft 92. The valve 445 is of a special closed 
center type wherein, when the plunger is in neu 
tral position, the central connection leading to 
the exhaust pipes 448, 4A and 40 is closed. At 
that time, the upper port 450 is also closed and 
the lower port 45 is open to the exhaust connec 
tion 448. When the cam 99 is rotated in the di 
rection of the arrow 428, the roller 44 moves 
from the can surface 99 of intermediate radius 
into engagement with the portion 99b of the cam 
which is of greatest diameter, as shown in Fig. 
44, the valve plunger 445 is moved upwardly to 
its extended position, thereby establishing a con 
nection from the supply pipe A42 through a pipe 
452, a pressure regulator 453, and a pipe 454 to 
the right-hand end of the stretcher cylinder 328 
for the purpose of effecting a stretching stroke of 
the pistOn rod 327 and the cross head 326 Which 
actuate the cable 325 to effect a movement toward 
each other of the blocks 270 and 290 by which the 
gripping dogs 266 and 267, respectively, are car 
ried. The pressure regulator 453 is provided so 
that it may be adjusted to prevent the applica 
tion of excess pressure during the stretching of 
the binder and this pressure regulator has an 
exhaust connection 455 through which the excess 
liquid is returned to the tank 404. A branch pipe 
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456 leads from the pipe 454 to a metering cylinder. 
329 and, during the stretching stroke, a part of 
the oil or other liquid supplied through the pipe. 
Á54 is delivered to the metering cylinder 329 to 
cause a predetermined movement of its piston 
toward the left, as viewed in Fig. 45, thus storing 
a predetermined quantity of oil in this cylinder 
for Subsequent use. The initial position of the 
piston in this cylinder may be regulated by an 
adjusting Screw 460, mounted in a bracket 459, so 
that the quantity of oil stored in this metering 
cylinder at the end of the stretching stroke of the 
piston in the stretcher cylinder 328 may be varied. 
The piston in the cylinder 329 will be moved to 
its right-hand position against the adjusting 
Screw 460 during the succeeding operation of the 
transfer cylinder 58 to transfer the bar 35 rear 
Wardly, there being a branch connection 46 lead 
ing from the pipe 440 to the left-hand end of 
the cylinder 329 so that, during the operation of 
moving the transfer frame, heretofore described, 
a portion of the oil supplied through the pipe 440 
is conveyed through the branch pipe 46 to the 
left end of the cylinder 329. When the measured 
quantity of oil in the right-hand end of the 
metering cylinder is thus forced from that cylin 
der during the operation of the transfer cylinder, 
it passes to the right end of the stretcher cylinder 
328, as hereinafter described, and effects a prede 
termined movement of the stretching devices to 
Ward each other from the positions shown in Fig. 
3 to the positions shown in Fig. 4, thereby forming 
the U-shaped loop. During the process of SOr 
plying oil to the right-hand end of the metering 
Cylinder 329 through the pipe 456, the oil which 
has previously been supplied to the left end of the 
cylinder 329 is exhausted through the pipes. 46 
and 460 and through the valve 435 and pipes 436 
and $f 6 to the tank. 
Upon further rotation of the cam 99 in the di 

Tection of the arrow 420 shown in Fig. 44, the roller 47 passes out of engagement with the sur 
face 99 and into engagement with a eam surface 
99, having the same radius as the surface 998, 
thus allowing the valve plunger 445a to move to 
its neutral position, at which time the connection 
of the central port of the valve casing through 
the pipes 448, 4f 4 and 407 to the tank 404 is 
blocked and also the exhaust connection through ". 
the valve from the pipes 452 and 54. The 
stretching devices 56 and 57, including the grip 
ping dogs 266 and 267, respectively, are thus held 
in their inner positions for a short interval during 
which the sealing apparatus is operated by the 
Cam 95 to unite the ends of the binder. 
When the cam 99 is rotated further, the roller 

47 is moved from the surface 99d into engage 
ment With the portion 990 of the cam which is of 
Smallest diameter, and the plunger 445a of the 
valve 45 then occupies its lower extended posi 
tion, as viewed in Fig. 45, so that a connection is 
then established between the pipe 442 and a pipe 
462 which leads through a One-Way check valve 
63 to the left end of the stretcher cylinder 328. 
Under these conditions, oil flows under pressure 
to the left end of the cylinder 328 and restores 
the piston rod 327 and the cross head 326 to their 
retracted positions, thereby separating the blocks 
20 and 290, and the stretching devices 56 and 57 
of which they form a part, to the positions shown 
in Fig. 7. At the conclusion of this Operation, the 
Oller .44 moves into engagement With the sur 
ce 99.9f the cam, thereby causing the valve 

plunger 445 to be restored to its neutral position 
So that the stretching devices 56 and 57 are then 
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cycles which are controlled by One complete ro 
tation of the can Shaft 92. As heretofore in 
dicated, there are two cycles of operations going 
on in the machine. Which are carried out Si 
multaneously so that the time required for bind 
ing a package is greatly reduced, as compared 
with the former practice. In Fig. 46, the Outer 
circle 480 is divided into a Series of Sectors N, 
A, B, C and D which represent successive steps 
in one cycle which includes the operations of 
moving the measuring device to engage the 
binder, actuating that device to measure a 
predetermined length of binder, moving the 

5 

O 

transfer frame to its rear position to permit 
the gripping of the measured binder by the 
stretching devices 36 and 57, and again mov 
ing the transfer frame to its forward position 
in readiness for a Succeeding Operation. The 
other cycle of operations represented by the 
inner circle 48, shown in Fig. 46, include a, 
Series of StepS designed 12, d, b, c, d, e, f, g and 
h, which take place during the relative periods 
of time represented by the segments of the 
circle designated by these characters. 
At the beginning of these cycles, which are 

indicated as beginning at the vertical radius 
482 at the tops of the circles, all of the valves 
45, 425, 435, 445 and 465 are in neutral posi 
tions for intervals which are indicated by the 
Sectors N and m, and the corresponding cams 
96, 98, 95, 97 and 99, respectively, are station 
ary, the clutch members 8 and 2 being 
then declutched by the Operation of the trip 
lever O. Upon placing a package 68 on the 
supporting plate 6 of the machine and push 
ing it rearwardly through a loop 50d formed 
by a preceding operation of the machine, the 
package engages the Starting lever Which 
elevates the trip lever O and causes the clutch 
members to engage so that the shaft 92 and 
all of the cams mounted thereon begin to ro 
tate, thus initiating the two cycles previously 
referred to. As the shaft 92 rotates, the cam 
96 operates the valve 325 to move its plunger 
425 to its retracted position, thereby actuat 
ing the fluid motor 24 to move the measuring 
device 55 toward the right, as viewed in Fig. 1, 
until it engages the shearing device 5 and 
moves it a limited distance against the con 
pression of the spring 94 to allow the measur 
ing device to engage and grip the free end of 
the binder, the lever 228 being operated by en 
gagement With the Surface 8ia, shown in Fig. 
21, to cause the gripping dog 222 to grip the 
binder when the measuring device has reached 
the limit of this movement. During this travel 
of the measuring device 55, which constitutes 
operation A. Of the cycle represented by the 
circle 480, the plunger of the valve 425 is in its 
retracted position and the plunger of the valve 
435 which actuates the transfer cylinder is in 
its neutral position. So that the transfer frame 
is stationary in its forward position. 
At the conclusion of this operation A, the cam 

98 actuates the valve 425 to cause a reverse rota 
tion of the motor 249 so that the measuring de 
vice 55 is then moved toward the left to the posi 
tion shown in Fig. 2, during which time the 
plunger of the valve 425 is in its extended posi 
tion and the plunger of the Valve 435, Which 
operates the transfer frame, continues in its neu 
tral position so that the transfer frame continues 
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ations A and B occupies a considerable portion of 
the complete cycle, each of the sectors A and B, 75 
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in the example illustrated, occupying about 131. 
degrees of the complete circle. 
Upon the completion of the operation of draw 

ing out the binder by the movement of the meas 
uring device 55 toward the left, as viewed in Fig. 2, 
the valve $35 for controlling the transfer cylinder 
f53 is actuated by the can 9 to move its plunger 
to its extended position, thereby actuating the 
piston in the transfer cylinder to rotate the cams 
is and effect the rearward movement of the 
transfer frame and the binder and the transfer 
frame then occupies its rearward position with 
the measured length of binder in position to be 
engaged by the stretching devices. During this 
operation, the plunger of the valve 425 is held 
by its Spring in its extended position against the 
surface 96 of the cam 96 so that the fluid pres 
Sure applied to the measuring motor 240 main 
tains the neaSuring device 55 against the stop 
243 and holds the binder 50b taut during its trans 
fer rearwardly. In the example represented by 
Fig. 46, the operation of moving the transfer 
frame rearwardly takes place during a period 
which represents only 6 degrees on the outer. 
circle 3. 

During the next step of the cycle represented 
by the outer circle 48 which is operation D, the 
roller 425 still engages the portion 960 of the cam 
96 so that the plunger of the valve 425 continues 
to be held in its extended position with the meas 
uring device 53 held by the motor 240 fully sepa 
rated from the holding device 53, and during this 
period the surface 9:8 of the cam 3 operates the 
valve 335 to nove its plunger to its retracted 
position, Which causes the transfer frame, to be 
returned by the transfer cylinder 58 to its for. 
ward position. At the conclusion of this period 
of the cycle, the rollers of these cams engage the 
surfaces 96 and 97, so that the plungers of both 
Valves 45 and 35 are returned to their neutral 
positions at the commencement of the idle period 
N. 
While the operations A, B, C and D are taking. 

place, another Series of operations occur in the 
other cycle which is represented by the inner 
circle 48 in Fig. 46. Upon the engagement of 
the package with the starting lever fif, shown 
in Fig. 14, at the end of the idle period n, which 
occupies 5 degrees of the circle, the rotation of 
the shaft 82 noves ail of the cams on that shaft 
out of their neutral positions and the first opera 
tion which then takes place in the cycle repre 
sented by the circle 48 is that of elevating the 
table to raise the package to its operative position 
with respect to the sealing apparatus. This oper 
ation is initiated by the cam '98 which allows 
movement of the plunger of the valve 45 to its 
extended position, thereby admitting oil under 
preSSure to the cylinder 85 With the result that 
the Supporting plate 6 is SWung upwardly and 
rearwardly to move the package to the sealing 
position. During this opertion d, which is indi 
cated as Occupying 20 degrees of the circle 48, 
the plungers of the valves 445 and 465 are in their 
neutral positions with their rollers engaging the 
portions 99 and 95 of the cams 99 and 95, re 
spectively. 
The Second Operation b of the cycle represented 

by the inner circle 48 then takes place during a 
period represented by an arc of 91 degrees on the 
circle. During this operation, the plunger of the 
valve is 5 which operates the table cylinder 85 
remains in its extended position, thus maintain 
ing the Supporting plate 8 elevated, and the 
plunger of the valve 465 which operates the seal : 
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ingapparatus: remains in its neutral position, but. 
the plunger of the valve 445 which controls the 
operation of the stretcher cylinder 328 is actu 
ated by the surface: 99 of the cam 99 to move the 
plunger to its retracted position, So that fluid is 
admitted under pressure from the valve 445 
through the pipes 442. and 454, at a rate controlled 
by the pressure regulator 453, to the cylinder 328, 
thereby effecting the stretching stroke of the 
piston rod 327 which moves the stretching devices 
from the position shown in Fig. 5 to the position 
shown in Fig. 6. It will be understood that prior 
to the commencement of this operation b, and 
during operation D of a previous cycle, the stretch 
ing devices 56 and 5 will have been moved to 
the positions shown in Figs. 4 and 5 by the ad 
mission of fluid from the metering cylinder 329 
to the stretcher cylinder 328 at the time when the 
piston, of the transfer cylinder 58 is operated to 
effect the return in a forward direction of the 
transfer table. 
At the conclusion of this stretching operation 

b, operation c of the cycle represented by the 
inner circle 48 occurs. At this time, the plunger 
of the valve 4 f5 is maintained in its extended 
position by the cam 98, thus continuing the ele 
vation of the package on the supporting table 
6, and the can 99 continues to hold the plunger 
of the valve 445 in its retracted position, thuS 
maintaining the stretching devices 56 and 57 
in the positions shown in Fig. 6. Where the ends 
of the binder are overlapped, but the plunger 
of the valve 465 which, controls the sealing cyl 
inder. 370 is operated by the surface 95b of the 
calm 95 to move it to its retracted position, so 
that the sealing apparatus is then operated to 
apply a seal to the overlapping binder ends and 
form, an interlocking joint. It will be observed 
that this period of the cycle is represented aS 
occupying 35 degrees of the complete circle 48: 
and that this sealing operation is taking place 
at the conclusion of and slightly beyond the 
termination of operation. A during which the 
measuring device. 55 is being moved to the right 
for engagement with the end of another binder. 
The operation c is followed by the operations 

represented at d on the circle. 481 during which 
the sealing apparatus is returned to its upper 
position and the jogging cylinder 65 is actu 
ated to effect the release of the stretching dogs 
from the binder which has just been sealed. 
During this time, the plunger of the valve 45 
which controls the elevation of the table is still 
maintained by its spring in its extended posi 
tion against the surface 98 of the cam 98, but 
the plunger of the valve 465 which controls the 
sealing apparatus 30 is then moved by its Spring 
to its extended position against the Surface 95 
of the can 95. So that oil under pressure is then 
admitted by the valve 465 to the cylinder 30 to 
return the sealing apparatus to its upper posi 
tion. . . During this period of the cycle, a por 
tion of the oil discharged through the pipe 40 
passes through the pipe 47 to the jogging cyl 
inder 475, thereby operating its piston 46 to 
force. a small quantity of oil under pressure into 
the head end of the stretcher cylinder 328, there 
by slightly separating the stretching devices 56 
and 57 and causing the detents 283 and 303 to 
release the sealed binder from the gripping dogs 
266 and 26 of the stretching devices. During 
this period d, the plunger of the valve 445 which 
controls the stretcher cylinder is maintained in 
its neutral position by the cam 99, the roller 44 
being then in contact with the surface 99, there 
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of... This operation of restoring the sealing ap 
paratus and releasing the binder from the 
stretching dogs takes place during an arc rep 
resented as 17 degrees of the circle 48. 
Upon the conclusion of the operations just 

mentioned, the operation indicated at e on the. 
circle 48? takes place, thereby returning the 
supporting plate 62 to its lower position and dis 
charging the package from its engagement with 
the stretching devices. 56 and 5l. This opera 
tion takes place during a period. 1'epresented as 
9 degrees on the circle and, at this time, the 
shaft 92 rotates the cam 98 to cause the roller 
4 to engage the portion 98 of the cam sur 
face so that the plunger of the valve 4 f5 is 
pushed to its retracted position and oil under 
pressure is admitted to the cylinder 85 to move 
the supporting plate 6; to its lower position. At 
this time, the valves 445 and 465 are held in 
their neutral positions by their respective cams 
99 and 95. 
Upon the lowering of the supporting plate 6 

of the table, the clutch members 90 and 02 
are not immediately disengaged because this 
disengagement does not occur until the tooth 
| Ofa of the trip lever 7 withdraws the clutch 
pin upon the completion of a complete revr 
olution of the shaft 92. The shaft therefore 
continues to rotate and causes the next Suc 
ceeding operation f, indicated on the circle 48, 
to take place with the result that the stretch 
ing devices 56 and 51 are spread apart and re 
stored to the relative positions shown in Fig. 7. 
At this time, the plunger of the valve 4 5 is 
maintained in its retracted position by the sur 
face 98b of the cam 98 and the plunger of the 
valve 465 is maintained in its neutral position 
by the surface 958 of the cam 95, but the plunger 
of the valve A45 is permitted by the surface 99e 
of the cam 99 to be moved by its spring to its 
extended position which causes oil under pres 
sure to flow from the valve 445 through the pipe 
462 and the one-way check valve 463 to the head 
end of the stretcher cylinder 328, thereby caus 
ing a complete reverse stroke of the piston in 
that cylinder with a resulting complete separa 
tion of the stretching devices 56 and 57. The 
period during which this operation f takes place 
is represented as occupying a segment of 90 de 
grees on the circle 48. 

Following the restoration of the stretching de 
vices to their initial Separated positions the 
plungers of all of the valves 415, 445 and 465 
are moved to their neutral positions by the cams 
98, 99 and 95, respectively, so that the table re 
mains lowered and the sealing and stretching 
apparatus remain idle during the period g which 
is of the same duration as the period C during 
Which the transfer table is being moved rear 
Wardly to position the measured length of binder 
for engagement by the stretching devices. 

this period of idleness, during which the trans 
fer takes place, is followed by operation h, indi 
cated in Fig. 46 as occupying a segment of 92 
degrees on the circle 484. During this period, the 
plungers of the valves 445, 465 and 445 continue 
in their neutral positions, as they were during the 
period g, and it is during this time that the pis 
ton of the stretcher cylinder 328 is operated by 
fluid admitted thereto from the metering cylinder 
329 for causing a pressure stroke of the piston 
rod 327 and the cross head 326, thereby moving 
the stretching devices 56 and 57 inwardly to the 
positions, shown by full lines in Fig. 4, to form the 
U-shaped loop 59. During the time that this 
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operation h is taking place, thereby forming a 
loop in readiness for the commencement of a new 
cycle of operations represented by the circle 48, 
the transfer table is being restored to its forward 
position by operation D of the cycle represented 
by the outer circle 480. At the conclusion of 
these Operations D and h, all of the other plungers 
are again in their neutral positions, as repre 
sented by the segments N and in of the circles 
488 and 48, and the clutch members et and 
f02 are then disengaged by the trip lever 07 so 
that a period of idleness ensues while another 
package is being placed on the supporting plate 
6 to start new cycles of operation represented 
by the two circles 489 and 48 A. 

It will thus be apparent that two cycles of 
Operations are being carried on simultaneously 
and continuously except for the intervening neu 
tral periods N and n and that, while one meas 
ured length of binder is being engaged by the 
measuring device, drawn out from the source of 
supply, transferred rearwardly by the rearward 
movement of the transfer table, followed by the 
forward movement of this transfer table, a sec 
ond cycle of operations is going on with respect 
to another predetermined length of binder which 
has been measured and transferred to the 
stretching devices 56 and 57 by a preceding oper 
tion of the steps of the first cycle. During this 
second cycle of operations, the measured length 
of binder, which is cut off from a Source of Sup 
ply at the conclusion of operation C, is applied 
to the package by a Series of operations which 
consist in elevating the Supporting plate of the 
table, drawing the strap taut around the pack 
age, sealing its overlapping ends, returning the 
sealing apparatus to its normal position, and 
actuating the stretching dogs to release then 
from the binder, restoring the Supporting plate 
of the table to its lower position, separating the 
gripping dogs for engagement with the binder 
transferred thereto by the transfer table, and 
then moving the gripping devices inwardly to a 
sufficient extent to form a U-shaped loop. As 
shown in Fig. 46, the separation of the stretching 
devices 56 and 5, constituting operation f, is 
conpleted prior to the idle period g during which 
operation C takes place for transferring the 
measured length of binder rearwardly into posi 
tion to be engaged by the stretching devices, so 
that ample time is allowed for the gripping of 
the binder by the stretching devices prior to the 
relative inward movement of the two stretching 
devices which is effected at the tire of the nove 
Enent of the transfer table to its forward position, 
by the operation of the metering cylinder 329. 
The practice of the improved method of bind. 

ing and the operation of the apparatus herein 
described, as set forth above, nay be varied by 
effecting the various adjustments which have 
been referred to in connection with the foregoing 
description of the construction of the apparatus 
in order to adapt the invention to the binding of 
vario is sizes and shapes of boxes or packages. 
Although the invention has been described in 
connection with the binding of boxes or packages 
with flat metal strapping, it is apparent that 
other binding materials, including round wire, 
paper and flexible plastic binders, may be used. 
It will be understood that both the method and 
the apparatus Inay be modified in various ways 
Without departing from the scope of the appended 
claims. Where the term 'loop' is used in the 
claims, it is to be interpreted, unless otherwise 
limited or defined, as including within its scope 
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portions of binder which only partially Surround 
or encircle the box or package at the time when 
the box Or package is passed into engagement 
thereWith. 
I claim: 
1. The method of binding a package with a 

flexible binder, which comprises the steps of 
drawing out a length of Said binder from a source 
of supply, cutting off said length of binder, mov 
ing the ends of said length toward each other 
with the intermediate part of the binder unsup 
ported to cause said length of binder to form a 
loop by gravity, passing a package into said loop, 
then effecting further relative movement of said 
ends toward each other to draw said binder taut 
around the package with its ends overlapping, 
and then securing said overlapping ends together. 

2. The method of binding a package with a 
flexible binder, which comprises the steps of pro 
viding a predetermined length of flexible binder, 
holding the ends of said binder and effecting rel 
ative movement of said ends toward each other 
to cause the intermediate portion of the binder 
to be deflected from the line of travel of its ends 
to form a loop, passing a package into Said loop, 
then effecting further relative movement of Said 
ends toward each other to draw said binder taut 
around the package, and then securing the ends 
of said binder together. 

3. The method of binding a package with a 
flexible binder, which comprises the steps of pro 
viding a predetermined length of flexible binder, 
holding the ends of said binder and moving Said 
ends toward each other to cause the intermediate 
portion of said binder to descend by gravity and 
form a suspended loop, passing a package into 
said loop, contracting said loop and drawing Said 
binder taut around said package, and Securing 
the ends of Said binder together. 

4. The method of binding a package with a 
flexible binder, which comprises the steps of pro 
viding a predetermined length of flexible binder, 
holding said binder near its ends and effecting 
relative movement of said ends toward each 
other to cause the intermediate portion of Said 
binder to descend by gravity and form a SuS 
pended U-shaped loop, passing a package into 
said loop, moving said ends toward each other 
over the top of said package to draw the binder 
taut around the package with its ends Overlap 
ping, and securing said overlapping ends to 
gether. 

5. The method of binding a package with flex 
ible binder which comprises the steps of drawing 
out a measured length of binder from a Source 
of supply, cutting off said length of binder, mov 
ing the ends of said length toward each other to 
cause the intermediate portion of said binder to 
descend by gravity and form a U-shaped loop, 
passing a package into said loop, effecting move 
ment of said ends over the top of the package to 
draw said length of binder taut around the pack 
age, and uniting the ends of said length of binder. 

6. The method of binding a package with a 
flexible binder, which comprises the steps of 
drawing out a measured length of binder from 
a source of supply, gripping the end portions of 
said length of binder, cutting off said length of 
binder from said source of Supply, moving Said 
end portions toward each other to form a loop 
transversely to the plane of said loop, moving a 
package supported only at its ends into said loop, 
and drawing said loop taut around Said package. 

7. The method of binding packages with flex 
ible binders, which comprises the steps of dra W 
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ing out a measured length of flexible binder along 
a predetermined path from a source of Supply, 
effecting a lateral transfer of Said measured 
length of binder and then gripping the end por 
tions of Said length, moving Said gripped end por 
tions toward each other to cause the interme 
diate portion of said length of binder to form a 
loop, passing a package into Said loop, drawing 
said loop taut around the package, and draw 
ing out another length of binder from said Source 
along said path after said transfer.has been made 
and for use in binding another package. 

8. The method of binding packages with flex 
ible binders, which comprises the steps of drawn 
ing out a measured length of flexible binder from 
a Source of supply, effecting a lateral transfer of 
said measured length of binder and then grip 
ping the end portions of said length, moving said 
gripped end portions toward each other to cause 
the intermediate portion of said length of binder 
to form a loop, passing a package into Said loop, 
drawing said loop taut around the package, and 
drawing out another measured length of binder 
from Said Source while Said first-mentioned 
length is being formed into a loop and applied to 
said package, said other length of binder being 
for use in binding another package. 

9. The method of binding a package with a 
flexible binder, which comprises the steps of pro 
viding a predetermined length of flexible binder, 
Supporting said binder only at its ends and ef 
fecting relative movement of said ends toward 
each other to form a loop, passing a package lat 
erally of said loop into said loop, moving the 
package within said loop to Sealing position, mov 
ing said ends further toward each other to draw 
said binder taut around said package, and seal 
ing the ends of said binder. 

10. The method of binding a package with a 
flexible binder, which comprises the steps of pro 
viding a predetermined length of flexible binder, 
Supporting said binder only at its ends and ef 
fecting relative movement of said ends toward 
each other to form a loop, passing a package into 
said loop, moving the package within said loop 
to sealing position, moving Said ends further to 
ward each other to draw said binder taut around 
said package, Sealing the ends of Said binder, 
and then moving the bound package from Said 
Sealing position. 

11. The method of binding a package with a 
flexible binder, which comprises the steps of pro 
viding a measured length of flexible binder, hold 
ing said length of binder near its ends by grip 
ping devices, moving said gripping devices to 
ward each other until the intermediate portion 
of said length of binder descends by gravity and 
forms a suspended loop, passing a package into 
said loop, then inverting said gripping devices 
and moving them over the top of Said package 
until said length of binder is drawn taut about 
said package with its ends overlapping between 
said gripping devices, and then uniting said over 
lapping ends. 

12. The method of binding a package with a 
flexible binder, which comprises the steps of 
providing a measured length of flexible binder, 
holding said binder by gripping devices posi 
tioned near its ends with said ends projecting in 
opposite directions from said gripping devices, 
moving said gripping devices toward each other 
along linear paths to cause the intermediate 
portion of said binder to form a loop, passing a 
package into said loop, then continuing the 
movement of said gripping devices toward each 
other and inverting them by engagement with 
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said package to draw the binder taut around said 
package with its ends overlapping between said 
gripping devices, and then uniting said over 
lapping ends. 

13. The method of binding a package with a 
flexible binder, which comprises the steps Of 
providing a measured length of flexible binder, 
holding said binder by gripping devices posi 
tioned near its ends with said ends projecting in 
opposite directions from said gripping devices, 
moving said gripping devices toward each other 
along linear paths to cause the intermediate por 
tion of said binder to form a loop, passing a 
package into said loop, then rotating Said grip 
ping devices about their own axes to invert then 
and cause said ends to project toward each other 
and moving said gripping devices toward each 
other until said binder is drawn taut about Said 
package and said ends overlap above Said pack 
age, and then securing said overlapping ends 
together. 

14. The method of binding a package with a 
flexible binder, which comprises the Steps of 
providing a measured length of flexible binder, 
holding Said binder by gripping devices posi 
tioned near its ends with said ends projecting 
away from each other, moving said gripping de 
vices toward each other along linear paths to 
cause the intermediate portion of Said binder to 
form a suspended U-shaped loop, moving a pack 
age into Said loop, raising said package to a seal 
ing position, then moving said gripping devices 
further toward each other along linear paths to 
cause them to be inverted by engagement with 
the lateral portions of the package and thereby 
direct Said ends of the binder toward each other 
and continuing Said relative movement of said 
gripping devices until said binder is drawn taut 
around Said package With said ends overlapping, 
and then sealing said overlapping ends. 

15. Apparatus for binding a package with a 
flexible binder comprising, means for measuring 
a length of binder drawn from a supply, means 
for gripping the end portions of said length, 
means for cutting off said length of binder from 
Said Supply, means for effecting relative move 
ment of Said gripping means toward each other 
along a linear path to cause the intermediate 
portion of Said length of binder to form a loop, 
means for Supporting a package passed into said 
loop, Said means for actuating said gripping 
means being capable of further actuation to 
draw said length of binder taut around said 
package, and means for uniting the ends of said 
binder. 

16. Apparatus for binding a package with a 
flexible binder comprising, means for measuring 
a length of binder drawn from a supply, means 
for gripping the end portions of said length, 
means for cutting off said length of binder from 
Said Supply, means for effecting relative move 
ment of said gripping means toward each other 
along a linear path to cause the intermediate 
portion of Said length of binder to form a loop, 
means for Supporting a package passed into said 
loop, means for further actuating said gripping 
means to draw said length of binder taut around 
Said package with its ends overlapping, and 
means for Sealing the overlapping ends of said 
binder. 

17. Apparatus for binding a package with a 
flexible binder comprising, gripping devices for 
holding a length of binder near its ends with said 
ends, directed away from each other, means for 
moving Said gripping devices toward each other 
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until the intermediate portion of said binder de 
Scends by gravity and forms a Suspended U 
shaped loop, means for supporting a package 
paSSed into Said loop, means for further actum 
atting Said rinowing means and turning Said grip 
ping devices to direct the ends of said binder 
toward each other and thereby drawing said 
binder taut around the package with its ends 
overlapping, and means for uniting said over 
lapping ends. 

18. Apparatus for binding a package with a 
flexible binder comprising, gripping devices for 
holding a length of binder near its ends with said 
ends directed away from each other, means for 
moving said gripping devices toward each other 
until the intermediate portion of said binder 
descends by gravity and forms a suspended U 
Shaped loop, means for supporting a package 
passed into said loop, means for then further 
actuating Said moving means to move said grip 
ping devices further toward each other to cause 
Said gripping devices to engage said package and 
thereby turn about their own axes and reverse 
their positions to direct said ends toward each 
other and then continue the relative movement 
of Said gripping devices to positions wherein said 
ends overlap, and means for uniting said over 
lapping ends. 

19. Apparatus for binding a package with a 
flexible binder comprising, gripping devices for 
holding a length of binder near its ends with 
said ends directed away from each other, raeans 
for moving said gripping devices toward each 
other until the intermediate portion of Said 
binder descends by gravity and forms a SLS- : 
pended U-shaped loop, means for Supporting a 
package passed into Said loop, means for then 
further actuating said moving means to move 
said gripping devices further toward each other 
to cause said gripping devices to engage said 
package and thereby turn about their own axes 
and reverse their positions to direct said ends 
toward each other and then continue the relia 
tive movement of said gripping devices to posi 
tions wherein said ends overlap, means additional 
to said package for insuring said turning of said 
gripping devices as they approach each other, 
and means for uniting said overlapping ends. 

20. Apparatus for binding a package With a 
flexible binder comprising, gripping devices for 
holding a length of binder near its ends with 
said ends directed away from each other, means 
for moving said gripping devices toward each 
other until the intermediate portion of Said 
binder descends by gravity and forms a Suspended 
U-shaped loop, means for supporting a package 
passed into said loop, means actuated by the 
placing of a package in said loop for elevating 
said supporting means until the upper surface 
of said package is in the path of movement of 
said gripping devices and for causing further 
relative movement of Said gripping devices 
whereby said gripping devices are turned by en 
gagement with said package and then moved 
over the upper surface of said package with said 
binder ends directed toward each other until the 
binder is drawn taut around the package with . 
its ends overlapping, and means for uniting said 
overlapping ends. 

21. Apparatus for binding a package with a 
flexible binder comprising, means for providing 
a predetermined length of Said binder, gripping 
means for engaging the end portions of said 
length of binder, means for moving said gripping 
means toward each other to cause the inter 
mediate portion of Said length of binder to form 
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a loop, means for supporting a package passed 
into said loop, said moving means being capable 
of further actuation to draw said length of binder 
taut around Said package, sealing means for 
uniting the ends of said binder, and means for 
moving Said supporting means to place said 
package in operative relation to said sealing 

ea.S. 
22. Apparatus for binding a package with a 

flexible binder comprising, gripping devices for 
holding a length of binder near its ends with 
Said ends directed away from each other, means 
for moving said gripping devices toward each 
other until the intermediate portion of said 
binder descends by gravity and forms a sus 
pended U-shaped loop, means for supporting a 
package passed into Said loop, means for further 
actuating said moving means and turning said 
gripping devices to direct the ends of said binder 
toWard each other and thereby drawing said 
binder taut around the package with its ends 
overlapping, Sealing means for uniting the ends 
of said binder, and means actuated by the placing 
of said package on said supporting means Within 
Said loop for raising said Supporting means to 
place said package in operative relation to said 
sealing means. . . . 

23. Apparatus for binding a package with a 
flexible binder comprising, gripping devices for 
holding a length of binder near its ends with said 
ends directed away from each other, means for 
moving said gripping devices toward each other 
until the intermediate portion of said binder de 
scends by gravity and forms a suspended 
U-shaped loop, Ineans for Supporting a package 
passed into said loop, means for further actuat 
ing said moving means and turning said gripping 
devices to direct the ends of Said binder toward 
each other and thereby drawing said binder taut 
around the package with its ends overlapping, 
Sealing means for uniting the ends of said binder, 
means actuated by the movement of Said package 
onto said supporting means for moving said Sup 
porting means to place said package in opera 
tive relation to said Sealing means, and means 
actuated. When said sealing means has been Oper 
ated for moving said supporting means to move 
said package away from Said Sealing means. 

24. Apparatus for binding a package with a 
flexible binder comprising, a supporting bar, a 
holding device mounted on Said bar for holding 
a binder extending from a source of supply, a 
measuring device slidably mounted on said bar 
and having means for gripping the end of said 
binder, an endless driving member connected to 
said measuring device, and means including a 
motor for actuating said driving member to move 
said iiaeasuring device and thereby drawing out 
a length of binder through said holding device. 

25. Apparatus for binding a package with a 
flexible binder comprising, a Supporting bar, a 
holding device mounted on said bar for holding a 
binder eXtending from a Source of Supply, a 
reasuring device slidably mounted on said bar 
and having means for gripping the end of said 
inder, an endleSS driving member connected to 

said measuring device, a fluid pressure motor for 
actuating Said driving member, and a cam for 
controlling the operation of said motor. 

26. Apparatus for binding a package with a 
fiexible binder comprising, a supporting bar, a 
holding device for holding a binder eXtending 
from a source of Supply, a measuring device slid 
ably mounted on said bar and inciulding a spring 
actuated gripping dog adapted to be tripped to 
a gripping position, power operated means for 
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moving said measuring device on said bar to 
:Ward and from said holding device, and means 
for tripping said dog to grip said binder when 
Said measuring device is in proximity to Said 
holding device. 

27. Apparatus for binding a package with a 
flexible binder comprising, a supporting bar, a 
holding device for holding a binder extending 
from a source of supply, a measuring device. Slid 
ably mounted on Said bar and including a Spring 
actuated gripping dog adapted to be tripped to 
a gripping position, means for moving Said meas 
uring device on said bar toward and from said 
holding device, a lever adapted to trip said dog 
to its retracted position when Said measuring 
device has been moved to a predetermined extent 
away from said holding device, can actuated 
means for operating said lever, fluid preSSure 
operated means for actuating said can actuated 
means, and means including cams for controlling 
the time relation of the operation of Said moving 
means and said can actuated means. 

28. Apparatus for binding a package With a 
flexible binder comprising, means for supporting 
a Supply of said binder, a holding device for en 
gaging Said binder leading from Said Supply, a 
shearing device for cutting off the binder after 
it has passed through said holding device, a 
measuring device for gripping the end portion 
of said binder, means for moving said measuring 
device toward and away from said holding device 
and said shearing device, said Shearing device 
being movable with said measuring device from 
its normal position at the end of the movement 
of said measuring device toward said holding 
device to cause the end of Said binder to pro 
ject through said shearing device for engagement 
by said measuring device. 

29. Apparatus for binding a package with a 
flexible binder comprising, means for Supporting 
a supply of said binder, a holding device for en 
gaging said binder leading from said Supply, a 
shearing device for cutting off the binder after 
it has passed through Said holding device, a 
measuring device for gripping the end portion of 
Said binder, means for moving Said Irea,Suring 
device toward and away from said holding device 
and Said shearing device, Said shearing device 
being movable with said measuring device from 
its normal position at the end of the novelinent 
of Said measuring device toward Said holding de 
vice to cause the end of Said binder to project 
through said shearing device for engagement by 
said measuring device, and resilient means for 
returning said shearing device to its normal posi 
tion upon movement of Said measuring device 
away from said holding device. 

30. Apparatus for binding a package with a 
flexible binder comprising, means for Supporting 
a supply of Said binder, a holding device for en 
gaging Said binder leading from Said supply, a 
Shearing device for cutting Off the binder after 
it has passed through said holding device, a meas 
uring device for gripping the end portion of Said 
binder, means for moving said measuring device 
toward and away from Said holding device and 
said shearing device, said shearing device being 
movable with said measuring device from its nor 
mal position at the end of the movement of said 
measuring device toward said holding device to 
cause the end of said binder to project through 
said shearing device for engagement by said 
measuring device, resilient means for returning 
said shearing device to its normal position upon 
movement of said measuring device away from 
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Said holding device, and means for adjusting the 
normal position of said shearing device to vary 
the point on said binder at which said binder is 
gripped by Said measuring device after said shear 
ing device has been moved by Said measuring 
device. 

31. Apparatus for binding a package with a 
flexible binder comprising, means for supporting 
a Supply of Said binder, a Supporting bar, a hold 
ing device Secured on said bar and having means 
for engaging Said binder leading from said sup 
ply, a Shearing device slidably mounted on said 
bar and occupying normally a position spaced 
froIn said holding. device, means for adjusting the 
normal Spaced relation of Said holding device and 
Said shearing device on said bar, and a spring for 
maintaining Said shearing device normally in said 
position Spaced from said holding device. 

32. Apparatus for binding a package with a 
flexible binder comprising, means for supporting 
a Supply of Said binder, a Supporting bar, a hold 
ing device Secured on Said bar and having means 
for engaging said binder leading from said sup 
ply, a shearing device slidably mounted on said 
bar and occupying normally a position spaced 
from Said holding device, means for adjusting 
the normal Spaced relation of said holding de 
Vice and Said shearing device on said bar, a spring 
for maintaining Said shearing device normally 
in Said position Spaced from said holding device, 
a measuring device slidably mounted on said bar 
and having means for gripping the end of said 
binder after it has passed through said holding 
device and said shearing device, and means for 
moving Said measuring device toward and from 
Said holding device on said bar, said measuring 
device being adapted to move said shearing de 
Vice toward Said holding device to cause the end 
portion of Said binder to project through said 
shearing device and having means for gripping 
Said end portion which is so projected. 

33. Apparatus for binding a package with a 
flexible binder comprising, means for supporting 
a Supply of Said binder, a holding device for en 
gaging Said binder leading from said supply, a 
shearing device for cutting off the binder after 
it has passed through said holding device, a 
measuring device for gripping the end portion of 
Said binder, means for moving said measuring 
device a predetermined distance to draw out a 
measured length of binder from said supply 
through Said holding device and said shearing 
device, means for gripping the end portions of 
Said length, and means for then actuating said 
shearing device to cut off said length from the 
Source of supply. 

34. Apparatus for binding a package with a 
flexible binder comprising, means for Supporting 
a Supply of Said binder, a holding device for en 
gaging Said binder leading from said Supply, a 
Shearing device for cutting off the binder after 
it has passed through said holding device, a 
measuring device for gripping the end portion of 
Said binder, means for moving said measuring 
device a predetermined distance to draw out a 
measured length of binder from said Supply 
through Said holding device and said Shearing 
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device, a pair of stretching devices having means 
for gripping the end portions of said length of 
binder, and means for automatically actuating 
Said stretching devices to grip said length of 
binder and then actuating said Shearing device 
to cut of Said length from said source of Supply. 

85. Apparatus for binding a package with a 
flexible binder comprising, means for Supporting 
a Supply of Said binder, a holding device for en.   
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flexible-binder comprising, a supporting.frame, 
a transfer frame mounted on Said. Supporting 
frame, a holding device on said transfer frame 
for holding a binder extending from a Source 
of supply, a measuring device having means for 
gripping the end of said: binder and mounted for 
movement longitudinally, of said transfer frame, 
a shearing device-mounted on Said:transfer frame 
in position to engage the binder passing from 
said holding device, means for moving Said meas: 
uring device to draw out a length of binder from 
said supply through said holding device, stretch 
ing: devices mounted for movement on Said. Sup 
porting frame parallel to the path of movement 
of said measuring device, and means for shifting 
said transfer frame on said. Supporting frame to 
transfer said. length of binder to a position 
wherein said length of binder may be engaged 
by saidstretching devices, 

45; Apparatus for binding a package with a 
flexible binder comprising, a Supporting frame, a 
transfer frame mounted on said supporting frame, 
a holding device, on said transfer frame for hold 
ing a binder extending from a Source of Supply, 
a measuring device having means for gripping 
the end of said binder and mounted for nove 
ment longitudinally of Said transfer frame, a 
shearing device mounted on said transfer frame in 
position to engage the binder passing from Said 
holding device, means for moving Said measur 
ing device to draw out a length of binder from 
said supply through said holding device, Stretch 
ing devices mounted for movement on Said. Sup 
porting frame parallel to the path of movement 
of said measuring device, means: for shifting Said : 
transfer frame on said Supporting frame to trans 
fer said length of binder to a position. Wherein 
said length of binder may be engaged by Said 
stretching, devices, means for then causing Said 
stretching devices to grip said length of binder, 
and means for thereafter operating said shearing 
device to sever said, length of binder fron: Said 
Supply. 

46. Apparatus for binding a package With a 
flexible binder comprising, a supporting frame, a 
transfer-frame mounted on said supporting frame, 
a holding device: on said transfer frame for hold 
ing a binder extending from a source of Supply, 
a...measuring device having means for gripping 
the end of said binder and mounted for move.- : 
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ment longitudinally of Said transfer frame, a 
shearing device mounted on said transfer frame 
in position to engage the binderpassing from Said 
holding device, means for moving said measuring 
device to draw out a length of binder from Said 
supply through said holding device, stretching 
devices mounted for movement on Said Support 
ing frame parallel to the path of movement of 
said, measuring. device, said stretching devices 
having gripping dogs adapted to grip said binder, 
means for shifting said transfer frame on said 
supporting frame to transfer said length of binder 
to said stretching devices, and means for then 
automatically causing said gripping dogs to grip 
Said length of binder. 

47. Apparatus for binding a package with a 
flexible binder comprising, a supporting frame, a 
transfer frame mounted on said supporting frame, 
a holding device on said transfer frame for hold 
ing a binder extending from a source of Supply, 
a measuring device having means for gripping 
the end of said binder and mounted for move 
ment longitudinally of said transfer frame, a 
shearing device mounted on Said transfer frame 
in position to engage the binder passing from 
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said holding device, means for:noying Said neas 
uring device to draw out a length of binder:from 
said supply through, said:holding device, stretch 
ing devices mounted for movement on, said: Sup 
porting frame parallel to the path of movement 
of said measuring device, said stretching devices 
having gripping dogs adapted to grip Said binder, 
can actuated means for shifting Said transfer 
frame on said supporting:frame to transfer. Said 
length of binder to said stretching devices, and 
calm actuated means: operative: when Said transfer 
frame has been so shifted for causing Said grip 
ping dogs to grips said binder and then effecting 
the operation of said shearing device to Sever 
Said length of binder from Said supply. 

48. Apparatus for binding a package with a 
flexible binder comprising, a Supporting frame, a 
transfer frame mounted on said Supporting frame, 
a holding device Onisaid transfer-frame for hold 
ing a binder extending from a Source of supply, 
a measuring device having means for gripping 
the end of Said binder and mounted for move 
ment longitudinally of said transfer frame, a 
shearing device.mounted on said transfer frame 
in position to engage the binder passing from said 
holding device, means for moving said measur 
ing device to draw out a length of binder from 
said supply through said holding device, stretch 
ing devices mounted for movement on said Sup 
porting frame parallel to the path of movement 
Of Said: measuring device, said: stretching devices 
having gripping dogs adapted to grip said binder, 
a can shaft, Cam means-actuated by said shaft 
for shifting said transfer frame on-said support 
ing frame to transfer said length of binder to a 
position lying in Said path of movement of said 
Stretching devices, cam means operated by said 
Cami Shaft and operative when said transfer has 
been effected for causing: Said gripping dogs to 
grip said length of binder and then operating said 
shearing device to . Sever said binder from said 
Supply, and means for rotating said cam shaft. 

49. Apparatus for binding a package with a 
flexible binder comprising, a supporting frame, 
a transfer frame mounted on said supporting 
frame, a holding device on said transfer frame 
for holding a binder extending from a source of 
Supply, a measuring device having means for 
gripping the end of said binder and mounted for 
movement longitudinally of said transfer frame, 
a shearing device mounted on said transfer 
frame in position to engage the binder passing 
from Said holding device, means-for moving said 
measuring device to draw out a length of binder 
from said Supply through said holding device, 
stretching devices mounted for movement on said 
Supporting frame parallel to the path of move 
ment. Of Said measuring device, said stretching 
devices having gripping dogs adapted to grip said 
binder, a can shaft, cam means actuated by said 
Shaft for shifting said transfer frame on said 
Supporting frame to transfer said length of binder 
to a position, lying in, said path of movement of 
said stretching devices, cam means operated by 
Said can shaft and operative when said trans 
fer has been effected for causing said gripping 
dogs. to grip. Said length of binder and then op 
erating Said shearing device to sever said binder 
from Said. Supply, and fluid pressure operated 
means for actuating said camshaft. 
50. Apparatus for binding a package with a 

flexible binder comprising, a supporting frame, 
a transfer frame mounted on said supporting 
frame, a holding device on Said transfer frame 
for holding a binder, extending from a source 
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binderto a position.lying in Said path of nove 
ment of saidstretching devices, means. Operative 
'when said transfer frame has been So shifted to 
trip said gripping dogs to their gripping positions 
and to release, said length of binder from Said 
gripping means of said, measuring device, means 
for then moving said stretching devices toward 
“each other to forma. Suspended loop, and means 
operative when a package has been inserted into 
said loop for effecting further movement of said 
stretching devices toward each other for dra W 
ing said length of binder tautaround the pack 
age. 

56. Apparatus for binding a package with a 
flexible binder.comprising, a Supporting frame, a 
transfer frame mounted on said supporting frame, 
a holding device on said transfer frame for hold 
ing a binder extending fl'On a Source. Of Supply, a 
measuring device having means for gripping the 
end of said binder and mounted for movement 
longitudinally of said transfer frame, a shearing 
device mounted on Said transfei frame in position 
to engage the binder passing from Saidholding de 
vice, means for moving said measuring device to 
draw out a length of binder from Said Supply 
through said holding device, stretching devices 
mounted for movement on said supporting frame 
parallel to the path of movement of said measur 
ing device, said stretching devices, comprising 
spring actuated gripping dogs adapted to be trip 
ped to gripping positions and to retracted posi 
tions, means for shifting said transfer frame On 
said supporting frame to transfer Said length of 
binder to a position lying in Said path of nove 
ment of said stretching devices, means operative 
When Said transfer frame has been SO shifted to 
trip. Said gripping dogs to their gripping positions 
and to release. Said length of binder from Said 
gripping means of Said measuring device, neans 
for then moving Said Stretching devices toward 
each other to form a SUSpended loop, means opera 
tive when a package has been inserted into said 
loop for effecting further movement of said 
Stretching devices to Ward each other for drawing 
Said length of binder taut around the package, 
means operative When said binder has been drawn 
taut for uniting the ends thereof, and means Oper 
lative when said ends have been So united for 
tripping Said gripping dogs to their retracted po 
sitions. 

57. Apparatus for binding a package, with a 
flexible binder comprising, a Supporting bar, 
stretching devices slidably mounted for relative 
movement on said bar, actuating mechanism in 
cluding an endless cable connected to said 
stretching devices for effecting simultaneous 
movement of said devices in either direction to 
Ward and from each other, and means for effect 
ing movement of said cable. 

58. Apparatus for binding a package with a 
flexible binder, comprising, a supporting bar, 
stretching devices slidably mounted for relative 
movement. On Said bar, actuating mechanism in 
cluding an endless cable connected to said 
stretching devices for effecting relative movement 
of Said devices, fluid pressure operated means for 
effecting the movement of said cable in either 
direction, and can actuated means for controlling 
the Operation of Said fluid pressure means. 

59. Apparatus for binding a package with a 
flexible binder comprising, a supporting bar, a 
pair of stretching devices slidably mounted on 
saidbar for relative movement in either direction, 
each Stretching device comprising a gripping 
flange and an opposed gripping dog, said gripping 

5 

0 

20 

25 

30 

40 

5 5 

60 

70 

75 

56 
fanges and gripping dogs being rotatable on the 
remaining portions of said stretching devices, 
means operative when said stretching devices are 
separated from each otherfor rotating said grip 
ping flanges and gripping dogs to permit the 
gripping of a length of binder with the binder 
ends projecting from said stretching devices away 
from each other, means operative as Said Stretch 
ing devices are moved toward each other on said 
bar for rotating said gripping flanges and grips 
ping dogs to right-angular positions, which per 
mit a length of binder held thereby to form a SuS 
pended U-shaped loop, and means operative when 
said stretching devices are moved further toward 
each other from said last-named positions for 
effecting further rotation of Said gripping flanges 
and gripping dogs to cause the ends of said binder 
to project toward each other and to be Overlapped 
when said stretching devices reach the limits of 
their movement. 

60. Apparatus for binding a package with a 
flexible binder comprising, a supporting bar, a 
pair of stretching devices mounted for sliding 
relative movement on said bar, Said stretching 
devices having. rotatable gripping parts, means 
for moving said stretching devices away from 
each other, and means actuated as Said stretching 
devices approach the limit of their separation for 
rotating said parts of said devices to positions 
adapted to grip a length of binder with its ends 
extending away from each other, and means for 
then actuating Said gripping parts to cause them 
to grip said binder. 

61. Apparatus for binding a package with a 
flexible binder comprising, a supporting bar, a 
pair of stretching devices mounted for sliding 
relative movement on said bar, said stretching 
devices having rotatable gripping parts, means 
for moving said stretching devices away from 
each other, and means including stationary can 
bars adapted to be engaged as Said stretching 
devices approach the limit of their separation for 
rotating Said gripping parts to positions adapted 
to receive a length of binder With its ends ex 
tending away from each other. 

62. Apparatus for binding a package with a 
flexible binder comprising, a supporting bar, a 
pair of stretching devices mounted for sliding 
relative movement on Said bar, said stretching 
devices having rotatable gripping parts, means 
for moving Said stretching devices away from 
each other, and means including stationary can 
bars adapted to be engaged as said stretching 
devices approach the limit of their separation for 
rotating Said gripping parts to positions adapted 
to receive a length of binder with its ends extend 
ing away from each other, said last-named means 
being operative upon reverse relative movement 
of said stretching devices for reversely rotating 
Said gripping parts to permit the binder extend 
ing between said stretching devices to form a 
U-shaped loop. 

63. Apparatus for binding a package with a 
flexible binder comprising, a supporting bar, a 
pair of stretching devices mounted for sliding 
relative movement on said bar, said stretching 
devices having rotatable gripping parts, means 
for moving Said stretching devices away from 
each other, means including stationary cam bars 
adapted to be engaged as said stretching devices 
approach the limit of their separation for rotat 
ing said gripping parts to positions adapted to 
receive a length of binder with its ends extending 
a Way from each other, said last-named means 
being Operative upon reverse relative movement 
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of said stretching devices for reversely rotating 
Said gripping parts to permit the binder extend 
ing between said stretching devices to form a 
U-shaped loop, means for supporting a package 
inserted into said loop, and means operative by 
the engagement of said rotatable parts of said 
Stretching devices with said package upon further 
movement of Said stretching devices toward each 
other for further rotating said rotatable parts of 
Said stretching devices to cause the ends of said 
binder to project toward each other. 

64. Apparatus for binding a package with a 
flexible binder comprising, a supporting bar, a 
pair of Stretching devices mounted for sliding 
relative movement on said bar, said stretching 
devices having rotatable gripping parts, means 
for moving Said stretching devices away from 
each other, means including stationary cam bars 
adapted to be engaged as said stretching devices 
approach the limit of their separation for rotat 
ing Said gripping parts to positions adapted to 
receive a length of binder with its ends extending 
away from each other, said last-named means 
being operative upon reverse relative movement, 
of said stretching devices for reversely rotating 
Said gripping parts to permit the binder extend 
ing between said stretching devices to form a 
U-shaped loop, means for supporting a package 
inserted into Said loop, means operative by the 
engagement of Said rotatable parts of Said : 
Stretching devices with said package upon fur 
ther movement of Said stretching devices toward 
each other for further rotating said rotatable 
parts of Said stretching devices to cause the ends 
of Said binder to project toward each other, and 
means operative as said stretching devices ap 
proach the limit of their movement toward each 
other for insuring the completion of said last 
mentioned rotation of Said gripping parts to a 
position where said ends of Said binder are over 
lapped. 

65. Apparatus for binding a package with a 
flexible binder comprising, a supporting bar, a 
pair of stretching devices mounted for sliding 
relative movement on said bar, said stretching 
devices having rotatable gripping parts, means 
for moving said stretching devices away from 
each other, means including stationary cam bars 
adapted to be engaged as said stretching devices 
approach the limit of their separation for rotat 
ing Said gripping parts to positions adapted to 
receive a length of binder with its ends extending 
away from each other, said last-named means 
being operative upon reverse relative movement 
of said stretching devices for reversely rotating 
Said gripping parts to permit, the binder extend 
ing between said stretching devices to form a 
U-shaped loop, means for supporting a package 
inserted into Said loop, means operative by the 
engagement of Said rotatable parts of Said 
stretching devices With said package upon fur 
ther movement of said stretching devices toward 
each other for further rotating said rotatable 
parts of Said stretching devices to cause the ends 
of said binder to project toward each other, 
means Operative as Said stretching devices ap 
proach the limit of their movement toward each 
other for insuring the completion of said last 
mentioned rotation of Said gripping parts to a 
position where Said ends of Said binder are over 
lapped, and means for then sealing the overlap 
ping ends of said binder and releasing said binder 
from Said gripping devices. 

66. Apparatus for binding a package with a 
flexible binder comprising, a Supporting bar, a 
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pair of stretching devices mounted for sliding 
relative movement on said bar, said stretching 
devices having rotatable gripping parts, means 
for moving Said stretching devices away from 
each other, means including stationary cam bars 
adapted to be engaged as said stretching devices 
approach the limit of their separation for rotat 
ing Said gripping parts to positions adapted to 
receive a length of binder with its ends extending 
away from each other, said last-named means being operative upon reverse relative movement 
of Said stretching devices for reversely rotating 
Said gripping parts to permit the binder extend 
ing between said stretching devices to form a 
U-shaped loop, means for supporting a package 
inserted into said loop, means operative by the 
engagement of said rotatable parts of said 
stretching devices with said package upon further 
novenent of Said stretching devices toward each 
other for further rotating said rotatable parts of 
Said stretching devices to cause the ends of said 
binder to project toward each other, means opera 
tive as Said stretching devices approach the limit 
of their movement toward each other for inSuring 
the completion of Said last-mentioned rotation of 
Said gripping parts to a position where said ends 
of Said binder are overlapped, means for then 
Sealing the overlapping ends of said binder, and 
means operative by a limited relative separation 
of Said stretching devices for releasing the sealed 
binder from said gripping devices. 

67. Apparatus for binding a package With a 
flexible binder comprising a Supporting bar, a 
block Slidably mounted on said bar, a shaft jour 
naled in Said block, a gripping plate secured on 
said shaft and having a gripping flange extending 
parallel to the axis of said shaft, a gripping dog 
pivoted on Said plate and arranged to cooperate 
With Said flange in gripping a flexible binder, 
and means Operatively connected with said shaft 
for rotating said shaft and said plate. 

68. Apparatus for binding a package with a 
flexible binder comprising a Supporting bar, a 
block slidably mounted on said bar, a shaft jour 
naled in said block, a gripping plate secured on 
Said shaft and having a gripping flange extending 
parallel to the axis of said shaft, a gripping dog 
pivoted on said plate and arranged to cooperate 
With Said flange in gripping a flexible binder, a 
Crank pin connected to said shaft, and a cam bar 
adapted to engage said crank pin to effect the 
rotation of said shaft and said plate. 

69. Apparatus for binding a package with a 
flexible binder comprising a Supporting bar, a 
block slidably mounted on said bar, a shaft 
journaled in said block, a gripping plate secured 
On Said shaft and having a gripping flange ex 
tending parallel to the axis of said shaft, a grip 
ping dog pivoted on said plate and arl'anged to 
COOperate With said flange in gripping a flexible 
binder, means for rotating said shaft with respect 
to said block, and means for resiliently holding 
Said shaft in any one of a plurality of positions 
With respect to said block. 

70. Apparatus for binding a package with a 
flexible binder comprising, a Supporting bar, a 
block slidably mounted on said bar, a gripping de 
Vice rotatably mounted on said block, means ac 
tuated during the travel of said block on said 
bar for rotating said shaft in said block, a mem 
ber secured on said shaft, and means carried by 
said block and resiliently engaging said member 
for holding Said shaft in any one of a plurality 
of positions to which it may be rotated. 

71. Apparatus for binding a package With a 
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iflexible binder comprising, a supporting bar,: a 
block-slidably mounted on Said bar, a shaft 
journaled in said block, a gripping device 
mounted upon one end of said shaft, a crank arm 
mounted on the other end of said shaft, and cam 
means engaged by said crank arm during the 
travel of said block on said bar for rotating 
said shaft in Said block. 

72. Apparatus for binding a package with a 
flexible binder comprising, a Supporting bar, a 
block slidably mounted on Said bar, a shaft 
journaled in said block, a gripping device 
mounted-upon one end of said shaft, a crank arm 
mounted on the other end of Said shaft, can 
means engaged by said crank arm during the 
travel of said-block on said bar for rotating Said 
shaft in said block, and means for resiliently 
holding said shaft-in-anyone of a plurality of po 
sitions which are displaced 90 degrees apart. 
-73. Apparatus for binding a package with a 

flexible binder "comprising, a Supporting bar, a 
block - slidably mounted on Said bar, a shaft 
journaled in said block, a gripping plate fixed on 
said shaft and having a gripping flange extend 
ing parallel to said shaft, a gripping dog pivotal 
ly mounted on said gripping plate and having a 
gripping surface adapted to cooperate With Said 
flange in gripping a binder, a retaining plate 
movable with said gripping dog on its pivot and 
adapted to overlap said gripping flange when said 
gripping dog is in gripping position, a pin car 
ried by said gripping dog, and means including 
a resilient part associated with said pin for hold 
ing said dog in gripping position when Said pin 
has been moved to one postion and for holding 
said dog in a retracted position when said pin 
has been moved to another position. 

74. Apparatus for binding a package with a 
flexible binder comprising, sealing apparatus, 
means for gripping a binder at points displaced 
from the ends thereof, means for moving said 
gripping means toward each other to draw said 
binder taut around a package with its ends Over 
lapping adjacent said sealing apparatus, and 
means for causing the binder end adjacent the 
same one of said gripping means always to ex 
tend on the outer side of the other binder end. 

75. Apparatus for binding a package with a 
flexible binder comprising, a pair of stretching 
devices each having a gripping flange and a co 
operating gripping dog, said devices being 
adapted to grip a length of binder at points dis 
placed from the opposite ends thereof, and 
means for moving said gripping devices toward 
each other to draw, said binder taut around a 
package and to overlap said ends, one of Said 
gripping fanges being shaped to cause the binder 
end held thereon to extend on the outer side of 
the binder end held on the other gripping flange. 

76. Apparatus for binding a package With a 
flexible binder comprising, a package Support, 
sealing apparatus mounted to occupy a position 
adjacent a package on said support, a pair of 
gripping devices adapted to grip a length of bind 
er near the ends thereof with the binder project 
ing to a predetermined extend beyond the grip 
ping devices, and means for effecting relative 
movement of said gripping devices to draw said 
length of binder taut about said package with 

t 
t 

l 

20 

25 

30 

40 

50 

55 

30 

2;612,838 
60 

its ends extending in, opposite directions in over 
lapping relationship, said sealing apparatus being 
mounted to... permit, a limited movementithereof 
by one of Said gripping, devices.at the end of said 
relative movement. 
77. Apparatus for binding a package with a 

flexible binder comprising, a package support, 
Sealing apparatus mounted to occupy a position 
adjacent a package on said support, a pair of 
gripping devices adapted to grip a length of 
binder near the ends thereof , with the binder 
projecting to a predetermined extent beyond, the 
gripping devices, and means for effecting rela 
tive movement of Said gripping devices to, draw 
Said length of binder taut about said package 
With its ends extending in opposite directions in 
Overlapping relationship, Said gripping devices 
being formed to insure that the binder end held 
by a certain one of Said gripping devices will al 
Ways extend on the outer side of the other binder 
end, Said Sealing apparatus being mounted to 
permit a limited movement thereof by one of 
Said gripping devices at the end of said relative 
movement. 
78. Apparatus for binding a package with a 

flexible binder comprising, a package Support, 
Sealing apparatus adapted to occupy a position 
adjacent a package on Said Support, a pair of 
gripping devices adapted to grip a length of 
binder near the ends thereof with the binder 
projecting to a predetermined extent beyond one 
of Said gripping devices, means for effecting 
relative movement of said gripping devices to 
draw Said binder taut about said package with 
its ends extending in opposite directions in over 
lapping relationship, means for mounting said 
Sealing apparatus to permit a limited movement 
thereof from its normal position in the direction 
of movement of said one gripping device, said one 
gripping device being arranged to effect said 
limited movement of Said sealing apparatus as 
Said one gripping device nears the end of said 
relative movement, and resilient means for re 
turning Said Sealing apparatus. to said normal 
pOsition. 
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