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L (CL 100—2) = -

78 Claims,

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
purpose. . o

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 2 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. : : . )

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

(54

10

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 & 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 obiject is to provide ‘a method of
pinding in which a measured length of binder is
continuously held adjacent its ends during ‘the

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 foward
each other to draw said length of binder taut
around the package and uniting the ends of said
length of binder. : o
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 sald 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 hox or package in the
machine in g position to be bound and then to
follow €ach 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 cub 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. ‘ o
The nature of the invention will be understood
from the following specification taken with the
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3
accompahying drawings in which éne embodi-
ment is illustrated. In the drawings,

Figure 1 shows a somewhat diagrammatic
iront 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 inj-
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 o 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, il-
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; v

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, il-
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
locp 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 pesitions; )

Fig. 8 shows a front elevation of the -machine;

Fig. 9 shows a-top plan view thereof; - :

Fig. 10 shows a perspective view of 2 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; o
.. Fig, 12 shows an enlarged perspective view of
the completed strap joint shown in Fig. 10;

Fig. 13 shows a top plan view of thé major por-
tion of the supporting table; B
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Fig. 14 shows an end elevation of the upper part
of the machine illustrated in Figs. 1 and 2;

Fig. 156 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
16—16 of Fig. 15;

Fig. 17 shows a sectional view taken on the line
1T—I17 of Fig. 15;

Fig. 18 shaws a horizontal section taken on the
line 1818 of Fig. 14;

Fig. 19 shows a sectional view taken on the line
18—1(9 of Pig. 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 alsq
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
2222 of Fig. 21; - . .

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 shaws 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
21—21 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; : o

Fig. 28 shows a Sectional view taken on the line
28--28 of Fig. 27; .

Fig. 20 shows a séctional.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; Co

Pig. 31 is a sectignal view taken on the.lihe
31—31 of Fig. 30; ‘

Fig. 32 is a sectional view similar to that of
Fig. 31, showing the relative positions of the
barts after the binder has heen 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

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 mov-
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 strétching dogs after they

have -been moved over the top surface of the:

binder-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; . . L
-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;
Tig. 38 shows a somewhat diagrammatic top
plan view of the hydraulie 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
4i—4a1 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
4242 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 traps-
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
44—A44 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; . )
“Fig. 45 shows a diagrammatic view of the

prineipal parts of the hydraulic systeng and their
connections by which all of the operat}ons of the
machine are effected in the proper timed rela-
tion to each other; and o

Tig. 46 is a diagram showing the @ratmn ar}d
timed relation of the operations which' occur 1n

each of the two cycles of operations which-are

- vried on simultaneously in the machine.
cag;feg?e entering upon & detailed descnpfiion pf-
the mechanical construction of the machine il-
justrated in the drawings, its general mode of
operation will be described Wlth ;eference 'to
Figs. 1 to 7, inclusive, in which the successive

from the source of supply and applying it to the

ackage to be pound 6
ls)hOWn, the flexible binder 50, which may pref-

erably be

taken on the line.

are illustrated. -As there

fiat metal strapping, is supplied by &
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thod of drawing out the binder -
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6
rotatable reel.51 from which 1t passes upwardly-
and over -4 roller-52 and. theii to a-holding device
53 which is.normally -adapted to:permit-the free
movement .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 &
length: of strapping from the source of. supply:
after the required length has been drawn oub
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 DO~

sition to be engaged by the relatively movable
meéasuring 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 §5, where-
upon’‘the measuring ‘device is caused to travel’

toward the left from the position shown by full
lines in Fig.'l to the position shown in Fig. 2,
thereby drawing out & predetermined ‘length of
binder- from the source of supply. The relative’
positions-of the parts, after this predetermined’
lensth' 50% has been drawn from the source of”
supply; are shown in Fig:'2. - S
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 50° 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 o transferred, the stretching devices being -
spaced apart to grip the measured .length of the
pinder near the ends thereof, leaving projecting:
portions- which = are. directed away from ' each
other. As soon as the length of binder has heen
gripped by the stretching devices 56.and 51, the
shearing device 54 is operated to cut off the binder
from the source of supply.- e
After cutting off the length of binder -500 with-
the -ends 50* and 50°¢ directed -away from- each-
other, the stretching devices 56 and 5T 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 &
U-shaped loop 58¢, 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 85 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

o engage this free end and to move again toward.
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the left to draw-out another length of binderin-

readiness for the next -binding operation. -
In the meantime, having formed the U-shaped
loop 504, a package 60 is manually inserted into

this loop while resting upon a supporting plate.

61. At the time of inserting the package within
the.loop; the plate 61 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 inte the loep,
inthe manner-shown in Fig. 5, it éngages a start-
ing lever which operates hydraulic mechanism for
Swinging the supporting plate 61 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 51. ‘The aiitomatic
elevation of the supporting plate 61 is followed

by the further actuation of the stretching devices

56 and 57 to move them toward each other from
the. Dositions shown in Fig. 5, causing them. to

strike the upper corners of the package 60 and be -
thereby rotated about their own axes and turned.

50 that the free ends 50* and 50° of the measured
length of binder are directed toward each other.
The movement of the stretching devices. §6.-and
%1 toward each other is continued unti] the. pro-

jecting ends of the binder are overlapped, as.

shown .in. Pig, 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 68
and the :sealing of the overlapping ends of the
bindér, 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-reléased from the gripping dogs. The support-

ing.plate 61 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 dévice 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

necessary except that. of placing a package upon
the supporting table and removing it therefrom

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 thé. supporting.
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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, séaling the overlapping ends,
releasing the bound binder from the gripping.
devices, moving the bound package out of engage-

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.

Various methods may be employed for uniting.
the overlapping ends of the binder by the use of.
the sealing device 62 but one conveniens 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 3%
which are united integrally therewith, thus giving

~them a channel form which einiables a plurality of

them to be arranged in & stack. The sealing ap-
paratus is adapted to bend the side walls of the
seal about the overlapping strap ends 50s-arid 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 lnited 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 nore -
binders may be applied to the same package by
withdrawing it and reversing its position on. the
supporting plate 1 after one binder has been ap-
plied thereto.

The apparatus for carrying out the binding
method described above comprises base frame
66 which is adapted to be secured to a floor §7 or
other support which carries all of the mechanism
by which the strapping operations are effected.
This frame is of skeleton construction and of reg-.
tangular horizontal cross section, being made up

.of a plurality of frame members including four

corner legs 68 of angle har form which are con=
nected together, as shown in Figs. 8, 9 and 14, by
upper frame members 69 and lower frame mem-.
bers. 710, at the front and rear sides of the frame;’
and: by upper frame members T1-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 14 at the-
ends of the frame. Diagonal braces 15 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 61, ipon 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 61 are:
located in proximity to the edges of the top-
flanges of the upper end frame members 1f. The
supporting plate 61 and the frame 66 thus form-
a. supporting table and in order to permit the up=

ward movement, of the supporting plate 61 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 §6 and 57, as
above referred to, the supporting plate 61 is
mounted upon a pair of shafts 11 which are jour-
naled in bearing brackets 18 carried by the end
frame members 11, as shown'in Figs. 8, 13 and 14,
Crank arms 19 are secured on the shaft 17 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 61.
One of the crank arms 19 has formed integrally
therewith a downwardly directed extension 799,
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 preéssure cylin-
der 85 so that, upon the admission of fluid under
pressure 0 the end of the cylinder 85 which is re-
mote-from the crank arm 782, this crank arm is
actuated: to rock the connected shaft 17 in its
bearings and thus transmit motion through the
top plate to the crank arms on the other shaft 17
so that the top plate 6i 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 atits inner end, as
shown:at 86; to a supporting bracket 81, which is
mounted upon an’ angle bar 74> carried by the
framie: members 74. There is mounted upon a
plate 88, carried by the frame members 74, a- mo-
tor 80, preferably an electric motor, which is
adapted:to operate at constant speed and which
is ‘corinected through a speed changing device 91
with a'cam shaft 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 82
and the shaft of the speed changing device 91 are
connected by sprocket gears and a sprocket chain
84 and the cam shaft has mounted thereon, be-
tween the bearing brackets 93, a series of cams 95,
95,97; 98 and 99, the peripheral configurations of
which-dare 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 outi:i 7 :

‘As -shown ‘in Pigs. 15, 16 and 17, the sprocket
gear which is driven by the chain 94 is formed on
a clutch member {08 which is mounted to rotate
upon: the shaft 92. 'This cluftch member 100 has
formeditherein-a blurality of equally spaced lon-
gitudinally ‘extending recesses 1003 of ‘circular
cross section which are adapted to be engaged
by a cluteh:pin 101, also of cireular cross section,
which is mounted to reciprocate in a tubular bore
or guideway 1022 formed in another clutch mem-
ber 102 secured: on the shaft 92 by means of a
key 103 and a seb screw (04. The clutch pin 101§
is provided at one end with a rounded surface
{0i2 and at its other end with an inwardly ex-
tending circular recess §01P which is slotted on its
lateral sides, as shown at 101¢, to form a sliding
engagement:with the set screw {04. A coil spring
{05 is mounted in the recess 181> between the
inner end thereof and the set screw {04, and this
spring serves normally to force the clutch pin
101:to & position wherein the rounded extremity
thereof engages one of the recesses (602 formed
in the clutch member {08, In Figs. 15 and 16, the
clutch.pin 101 is shown in engagement with one
of the recesses 1008 and it will be observed that
the rounded sutface 10i® is so directed that the
clutch member 100 will drive the pin (0i and
the clutch member 102 in one direction while per-
mitting free relative movement in the other di~
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rection since the rounded surface "181% on the
pin will cause the pin to move out of- its recess
in the clutch member 102 if the wall of a slot
{004 engages the rounded surface {048 - o tooe

. The elutch pin 101 is normally refracted from . l

the clutch member 100 by a latch member (0T
which is pivoted at 108 on a stationary bracket
109 carried by the plate 88. A spring 10 is
mounted on the pivot pin 108 and engages. the
lateh member {07 so that it normally forces this
latch member into engagement with an annular
groove 102° which is formed in the clutch mem-
Ber 102, as-shown in Fig. 15." This annular groove
intersects the longitudinal bore 02 in‘which the
cluteh pin 101 is mounted and the clutch pin 104
has g notch 1014 in its outer side which is adapted:
to register with the groove 102" and which is
provided on one of -its walls with an inclined
wedging surface 101¢ adapted to.coact with a
depending tooth 107+ formed on the latch mem-
ber 107. Upon engagement of ‘this tooth:'with
the inclined wedging surface {0{e, the clut¢ch pin
101 is withidrawn against the compression of ‘the
spring 105 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. 102, so that the
cam shaft 92 will then remain at rest; =7 - .1
When a package 60 is placed in the:proper po
sition upon the supporting plate &1, it erigages
the upwardly extending arm {{{* of a starting
lever 11t which extends through & slot in the
supporting plate 6{ and is pivoted-at thé point
{12 on a bracket i13 secured to a frame member
beneath the supporting plate. “Upon movement
of the extremity: I'lle of the starting:lever to-
ward. the right, as viewed in. Fig. 14, the lower
extremity 111> thereof is elevated, thus bringing
a dog 114, pivoted on the lower end of the lever
{11, into engagement with the tip 1070 of thelatch
member 107.. The starting lever 411 is normally
held in the position shown in Fig. 14; with the
extremity 1§12 projecting upwardly, by means
of ‘g -coil -spring 115 which extends: between the
lower part i1ib-of the lever and the:plate-88.
A lug [ 1ic formed on the starting lever normally
holds the dog 114 in alignment: with the part
{{1P 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. &
package 68 on the supporting plate 61, the dog
i 14 moves upwardly into the path of the tip I0TP
of the latch member {07 and raises this latch
member out of engagement with-the clutch pin
101 so that the clutch pin is then actuated by.its
spring'. 105 to..move into engagement with:the
face of the: constantly rotating cluich member
{00, whereupon the pin engages one of the re-
cesses 1008 and causes the cam shaft 92 to be
rotated. : . . i
. Upon_the rotation of the cam shaft, the hy-
draulic system is controlled to cause the admis-
sion of hydraulic pressure to the cylinder 85-s0
that the supporting plate 61 is then swung up-
wardly and rearwardly about .the-axes of the
shafts 11 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 confrolled
by the cam 98, as hereinafter more fully  de- -
seribed, 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 hereinaffer; At the canclusion: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
81 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 {11 is then returned to its normal posi-
tion by the ‘action of the spring-i{i5 and the
pivoted.dog 114 passes by the extremity of the
latch. member [(07. The latch. member: then:
moves: downwardly under the influence of the
spring: 8. into renewed engagement with the
graove 1020 of the clutch member- 102 and, at.the
end of one revolution of the.shaft 92, engages the
inclined. wedging surface 104¢ of the clutch. pin;
to retract. the pin and break the driving connec-
tion between the:clutch: members {80 -and: 102.

 In: order that the package 6§0. may be properly
positioned on. the supporting: plate: 84  to actuate
the trip lever: { [ {, & series of guides or stop mem-
hers are mounted on the upper surface. of the
plate; as shown particularly in Figs. 13 and- 14.
For: this. purpose; the plate 61 is provided: with. a.
slot 64a extending toward the rear thereof and
providing: means for securing in adjusted posi-
tion a stop member ({7, shown in Figs. 8, 13.and
14, which has a flange [11* adapted to be clamped
to-the plate 61 by a. bolt 118 and a nut (19. The
plate 81 also has two transversely extending. slots
61> for securing two side guide members- 120: in
adjusted positions on the table so that the box
or package 60 will pass loosely between them.
These side guide members are secured to. the table
by bolts 121 engaging the slots and having nuts
122 thereon. By adjusting the positions of: the
stop. member. LT and the guide. members. 120, on
the. plate 61, the package 60 may be caused to
come to rest in the. required position to receive:
a& biriding strap in. the: desired location, in addi-
tion to locating the package. laterally so: that: it
will actuate the starting: lever f&if. In-addition
to these. slots, the plate 6[ is provided with a
transversely extending slot 61¢ which: is adapted:
to receive the lower part of the U-shaped-laop
§0¢, as shown in Fig. 5, so that the package: 60
may be caused 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 i1l and the rear stop member [iT. When
the supporting plate 61 is moved downwardly and
forwardly on the crank arms 79, the stop mem-
ber assists in ejecting the package fram 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 125
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 61 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 126, an intermediate
longitudinal frame member 127, end frame mem-
bers 128 and supporting members 129 of irregular
form, &ll of which are preferably of angle bar

cross section. The strapping frame 125 is gener- 3

" ally rectangular in. horizontal cross section and
there are four of the supporting members 129,
each including an upper vertical portion 295, an
intermediate inclined portion 129b, and a lower
vertical portion 129¢ which. is formed in part as
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an internally threaded sleeve.. The; upright. por-
tions. 129* of these supporting members,. which
are located: at the corners of the: upper part of
the. frame 125, are welded: or otherwise; secured
to the end: frame members. 128 and the-ends of
the rear frame member 126 are also, welded: an
otherwise secured to the upper ends of the: rear:
Supporting members [29.. Theintermediate lomgi-
tudinal frame member 127 projects. beyond the

- transverse. end frame members: {28 and: is: welded:

orr ofherwise secured to the: top: flanges thereof,
as.shown in Figs. 8 and. 14.

In addition to the. parts heretofore ‘mentioned,
the strapping frame 125 comprises; ., longitudinar

. bar: or track member 130, of rectangular: eross:

section, shown in Fig, 18, upon which: the: stretch~
ing devices. 66 and. 5T are slidably mounted, 'Ebis
bar: is. secured at its ends, by mesns of:angle
brackets. 131, to the guide bars 133, of rectangu-
lar cross. section, which: extend: between and are
secured: to. the front and rear vertical portions
1282 of the:supporting frame members (29. This,
strapping frame also: carries: a relatively movable
longitudinal bar- 135 which carries the. holding
device 53, the shearing device 54, and the megs-~
uring - device 55, this bar 135 being part of a
transfer- frame by which these parts: are. moved
toward and. from the guide or trackway. 138, as
hereinafter more fully described.

The internally threaded sleeve. portions. which
are formed at the lower ends of the supporting
frame members (2% are threadedly engaged by
adjusting screws |36, shown particularly in Pigs.
8 and 14, which are journaled in bearing brackets
(31 and 138 attached to: the upright: members. 68,
of the base frame 66. The lower ends of: these
adjusting screws have sprocket: gears. 139: secured
thereon. and these sprocket. gears, are engaged by
an endless-sprocket chain (48 so. that upon. move-
ment of the chain all of the adjusting screws 13§
are rotated together and the strapping frame is
thereby raised or lowered: in order tq provide: the
desired space between the supporting plate 8t and:
the under side of the strapping: frame  for: the
size. of package being bound, so that, when the
plate 61 is elevated as heretofore described, the
upper surface of the package 66 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 mator I41, ‘which.
may: be an electric motor or a fluid pressure

. motor capable of being rotated.in. either directiox

" 50 that the strapping frame may be: raised or

60 ., A
shearing device and the holding device, has its

15

lowered: at: the will of the operator.

The previously mentioned bar (35, which forms
a part of: the transfer frame and acts as a track-
way and- support for the measuring device, the

ends secured by means of bolts {43 to. plates
+44 which in turn are welded to; blocks 145 pro-
vided with rectangular guideways. 1452, shown in

. Fig. 19, arranged: to receive the supporting- guide

members {23. Flat bars or plates (45 are secured
to the outer sides of the blocks (45 by studs 147,
shown in Fig. 18, and these bars 146 extend rear-
wardly for connection with the mechanism. by:
which the transfer frame is to be shifted on the,
guide members. 133. Each of the bars H$ is
provided adjacent its rear end with a pair of:
upwardly extending lugs {463 each having. ro-
tatably mounted thereon a roller i48. 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 {51
which extends longitudinally of the strapping

frame with its end portions journaled in bearing '

brackets 152 attached to the upright portion {292
of one of the supporting frame members 129 at
_the rear of the frame 28. ‘

For the purpose of effecting rotation of the
shaft 151, a pinion 183 is fixed thereon adjacent
one of the bearings 152 and this pinion meshes
with @ rack bar 154 which slides vertically in a
guideway 155 mounted upon a plate 156 secured
to the rear inclined frame member 1292, 'This
rack bar 154 is secured to, or formed as an ex-
tension of, a piston rod (5T which extends into
a fluid pressure cylinder i58 containing a piston
adapted to be actuated by hydraulic pressure or
the like for the purpose of reciprocating the
rack bar 154 and thereby rotating the transfer
cams 150 to effect forward and reverse move-
ments of the transfer frame. The cylinder 158
is pivoted at 158 in a bracket 160 carried by the
plate 156 and its lower end is pivoted in another
bracket 161 carried by the plate (58. The ad-
mission of fluid under pressure to the cylinder
“158 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 51 which is mounted to revolve’

on a shaft 163 fixed in a hub (64 carried by
laterally diverging arms 165 secured to one of the
upper frame members 71 and to one of the lower
end frame members of the base frame 66. The
reel 61 has its rear disk 5i2 gsecured to a brake
‘drum 166 and a brake shoe 167 engages the
“surface of this drum for controlling the unwind-
‘ing of the strap or other binder from the reel.
"The shoe 167 is held against the brake drum by
‘springs 168, the compression of which may be
adjusted by nuts 169 for the purpose of regulating
the resistance which is offered to the unwinding
“of ‘the flexible binder. The cylindrical portioh
51% of the winding reel has lugs 5i{c which enter
apértures in the forward disk 51¢ of the reel
for holding these parts against relative rotation.
A hand nut 170 engages the threaded forward
"extremity of the shaft 163 to secure the disk 51¢

in place and, upon removal of this nut.and of the -
“disk 519, 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 §i, it extends upwardly and over the
grooved roller 52 which is rotatably mounted
upon a bracket 173 attached to and suspended
from the block 145 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 {28,
the binder 50 extends toward the left and into
engagement with the holding device 53 which is
mounted for longitudinal adjustment on the bar
. 135 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 {74 carried by a
slotted guide member 175 which is mounted fo
slide upon a bar (35 and which is secured in ad-
justed position by an adjusting screw {16 op-—
" erated by a hand wheel 171 and engaging a shim
118 positioned within the bracket 175 on the
under side of the bar. This block 114 is provided
on its rear side with an inwardly extending hori-
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zontal chamber 174 which is adapted to receive
the binder 50 extended thereto from the roller 52.
The chamber 174> has an inclined top wall* {14
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
{19 is pivotally mounted within the chamber 1742
on a pin 180 and the lower end of this lever
carries a roller 181 which contacts with the outer
surface of a hardened steel roller 183 which is
adapted: to wedge between the inclined surface
{14c 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 181 is
maintained in contact with the hardened steel
roller 183 by a pin 184 ‘which is actuated by a coil
spring 185 mounted in a small bore 1744, formed
in the block 174 and closed at its end by a plug.
186. The chamber 1742 is closed on its rear
side by a retainer plate 187 which is positioned
by a pin and secured in place by screws entering
apertures in the rear face of the block {14. “There
is thus formed a chanhnel in the block 174 through
which the binder 58 passes and, due to theaction
of ‘the spring pressed roller 183, the binder 50
may  normally move only toward the left, as

viewed in Figs. 8 and 23, since movement i the

reverse direction will tend to. wedge the roller
183 between the surface IT4c and the surface of
the binder resting on the bottom surface of ‘the
channel, while movement in the other direction
will cause the roller 183 to move away from-the
wedging surface. In order to permit the release
of the binder 50 from the holding device §3-When
desired, a small lever 189 is pivoted on the block
{14 ‘and provided with an inturned lower ex-
tremity 189= adapted to enter the recess (742,
By pressing on the upper end of this lever, the
roller 183 may be pushed away from the wedging
surface (14b in order to permit the withdrawal
of the binder 50 from the holding device toward
the right as viewed in Fig. 23. = cawie T
‘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 {llustrated in Figs. 21, 92, 24, 25 and 26, This
shearing device comprises & block (80 cariled
by -a bracket 191 having a slot of rectangular
cross section which is fitted by the guide bar
135 of the transfer frame. ~ This block (90 is.en-
gaged by a long bolt 192 which extends through
the block 174 of the holding device 53 and which
is engaged on its threaded end by a nut - 193
seating against the left-hand side of the block
190, as viewed in Fig. 24. A coil spring 194 is
mounted on this bolt 192 with one end thereof
entering a recess 174¢ formed in the block 174
of the holding device so that the spring ‘hor-
mally separates the holding  device from the
shearing :device. This normal separation may
be varied in extent by regulating the position
of the nut 193 on the bolt 192 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. o -
The block 190 is provided on its rear side with
a transverse horizontal slot 190= adapted to re-
ceive the binder 50 passed thereto from the hold-
ing device. This slot is intercepted by a tubu-
lar bore 190 formed in the block and extend-
ing in a vertical direction. A stationary die 195
is secured in the bore 190% below the slot (902
by means of a bolt 196 ahd a movable dié 198 -
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is mounted to slide in' the upper ‘part of the
bore ‘ahove the slot 1982, . The upper die 198
18 provided with two semicircular cutting edges

1998, as shown in Fig. 26, and these cutting edges
are adapted to cooperate with corresponding cut-
Hng edges on the lower die 195 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 199 which are pivotally con-
nected thereto by a pin 200 and which have their
upper ends pivoted at 201 to an operating lever
202. This lever: 292 is pivoted by a pin 203 on
the block 180 and when it is actuated it per-
forms two functions, one of which is to operate
the movable shearing die 198, while the other is
that of tripping the right-hand stretching de~
vice §6 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 (80¢ formed . in
the block 190. 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 198 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 2 lug 208 hav-
Ing on its face an inclined wedging surface 208>
which slopes downwardly and rearwardly. This
arm’of the lever 202 is adapted to be actuated
by- & plunger 210 which is mounted to slide in
a tubular member 21f carried by a block 212
adjustably mounted on the bar 130 of the strap-
ping frame (Fig. 27).. This block is provided
with -a rectangular slot open on one side which
slidably engages the bar 139 and a shim 213 is
mounted hetween the lower wall of the slot or
guideway and the under face of the bar {30 so
that. a.set screw 214, operated by a hand wheel
21§, may be manipulated to secure the block 2112
in the desired position on the bar 130. In this
way, the block 212 may bhe 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 212 is maintained
at all times in fixed relationship to the. holding
device 53 by a guide bar 218 which is-secured
in.a groove 212 in the under side of this block
by- studs 219s, as shown in Fig. 27, and which
extends. forwardly and slidably engages a groove
IHe in: the bottom of the block 174, as shown
in Figs. 21, 22 and 23. The hand wheels (11
and 215 may be operated to release the blocks
1714 :and. 212, respectively, at the same time, so
that these blocks may be adjusted together
longitudinally of the bars 135 and 130, respec-
tively. :

The. plunger 210 is provided with an enlarged
head-248# at its rear end adapted to be engaged
by. the peripheral surface of a cam 216 which is
maunted upen the shaft {51 by which the trans-
fer:cams 150 are operated and which is capable
of .engaging and operating the plunger 210 only
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when the transfer frame has been shifted rear-
wardly by the operation of the transfer cams.
The cam 216 is of substantial length so that it
will engage the head of the pin 210 in any posi-
tion of the block 212, The configuration of this
cam 2{6 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 216 through sub-
stantially 180 degrees from the position shown
in Fig. 22, the pin 210 is pushed forwardly to
coact with the inclined wedging surface 208
on the lug 268 carried at the end of the lever
202 so that this arm is thereby wedged down-
wardly, causing the upper shearing die 198 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 219 is restored to its initial posi-
tion by a coil spring 217 mounted between.the
head of the pin and the end of the tubular mem-
ber 211, and the lever 202 is restored to its nor-
mal position by a pair of coil springs 218 which
connect the part (98¢ of the block 180 with two
arms 2029 which project forwardly from the up-
per part of the lever 202, as shown in Fig. 25.
Assuming that the shearing device 54 has heen
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 51 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 135 to
cause this end 502 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 135,

as shown in Figs. 21 and 24. The member 220
carries a rearwardly extending block 221 ter-
minating in a vertical plate portion 22{» having
8 rearwardly extending gripping flange 221b 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 2222 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 angd 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 22i2 of the block 221.
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
227 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 Pigs.
21 and 24, the dog 222 will have been previously
placed in its open position, as hereinafter de-
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geribed, and the guide member 220 will engage
the guide member 181 of the shearing device 54,
thereby forcing the shearing device toward the
right and compressing the spring 194 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 582 of the binder to project through the
shearing device and over the flange 22ib 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 194, which may be reg-
ulated by adjusting the nut 193, and is limited
by the engagement of the guide member 181 of
the measuring device 54 with the guide member
175 of the holding device 53. At this point, the
measuring dog 222 is tripped to engage the binder
56 by the automatic cperation of a lever 228 which
is pivoted at 229 on the block 180 of the shearing
device. This lever has an arm 2282 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
{872 of the retainer plate 187 of the holding de-
vice as the shearing device approaches the limit
of its movement toward the right. - The left-hand
arm 228¢ of this lever then moves downwardly
and a forwardly projecting lug 2284 on the end
thereof strikes the measuring dog 222 at the leit
of its pivot 228, thereby moving it downwardly
until the pin 225 moves below the aforesaid cen-
ter line and permits the spring 227 to force the
dog imto gripping engagement with the binder
on the flange 22ib. The guide member 228 is
then moved toward the left on the bar (3% 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
239 is inclined away from the shearing device 54,
its movement toward the left, as viewed in Fig. 21,
wil] tend to increase its grip upon the binder.
As the shearing device is restored to ifs normal
position by the action of the spring 194, 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
298¢ of the lever and the end of the previously
mentioned pivot pin 283 carried by the block 1 89,
which spring is extended by the downward move-
ment of the arm 228¢ of this lever. -

The movement of the measuring device 5§ on
the bar 135 is effected by an endless sprocket
chain 233 which is attached by a clip 284 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 233
journaled in the end of a yoke 236 which is car-
ried by a bolt 237. This bolt projects through
an aperture in an upward extension 146® of the
adjacent end plate 146 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.

% the left end of the machine, as viewed in Figs.
8, 9, 18 and 19, the chain 233 passes around an-
other sprocket gear 229 which is-secured on the
shaft 2482 of a fluid motor 240. This motor has
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its casing secured to a plate 24{ which is welded

or otherwise secured to the adjacent-end plate
186 of the transfer frame. In this way, the driv-
ing mechanism for moving the measuring device
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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 earried. '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
95, 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 9§ arrests the operation of
the fluid motor 249, or until the measuring de-
vice engages a stop member 243, at which time the
measiring 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 cut
under tension so that a predetermined length
of binder is drawh out by the operation of the
motor 240. At the conclusion of that operation,
the meaguring device 55 is brought to rest by the
stop member 243 mounted on the bar 135, 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 fo 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 4 set screw 244 operated
by 2 hand wheel 245, shown in Fig, 8. This stop -
member may be adjusted in its positiort on the
bar in accordance with the length of binder to
be measured and its right-hand end is adapted to
ba 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 57 and this transfer is then auto-

matically effected by the operation of the trans-
fer cams 150 which carry the transier frame
rearwardly to the point where the measuring de-
vice 5% 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 500 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 247
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 130 and having mounted in the
bottom thereof a shim 250 with which a set screw
251, mounted in the bottom of the block, is adapt-
ed to coact. This set secrew is operated by g hand .
wheel 253 which may be manipulated to secure
the block 289 In the desired adjusted position
upon the bar 130. A slide bar 254, similar to-the
bar 219, is secured in a groove 248% formed in
the under side of the block 249 and this bar ex-

- tends forwardly to engage a groove 2432 formed -

in the under side of the stop member 243, mount-
ed on the bar 135, so that the members 243 and
2.49 are caused to move together on their respec-
tive bars 135 and 130 and may be adjusted to-
gether longitudinally of the machine to cause
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the measuring devige to draw out the required.
length of binder.

As shown in Figs. 30 and 33, the block 248 car-
ties a transverse sleeve 255 which has slidably
mounted therein a. plinger 256 provided with an
enlarged head 256* adapted to be engaged by a
cam 257 secured on the cam shaft 151 which also
carries the cam 216 and the transfer cams 150,
When the transfer frame has been moved rear-
wardly by the cams 150, the plunger 256 is
brought into a position where it may be engaged
by the cam 257 which rptates and moves the
plunger 286. forwardly against the compression
of a_spring 258 mounted on the plunger between
the head 256® and the end of the sleeve 255. This
blunger 25615 adapted to operate the trip lever
245 previously referred to and also to operate
means for causing the strefching device 51 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 261 secured by a lock nut
262'in 5 flange 246* which is formed at the upper
left end of the trip lever 246, as shown. in Figs,
31, 82 and 33. When the blunger. 286 is moved
forwardly by the cam 257, the wedging surface
260% coacts with the stop screw, 261 to tilt the
trip lever 246 about its pivot and cause the

pointed, head 248> at the right end thereof to.

press downwardly upon the portion. 2220 '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; 2286, 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 2652 formed.

on the end of another trip leyer 265 which. is
pivoted on a pin 259 carried by the lower part of

the previously mentfoned: plate 248. When the

plunger 256 is moved forwardly by the cam 251,
the inclined cam surface 260> 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 g gripping. dog’
267 which forms g, part of the stretching device,
5T and moves it into engagement with binder 500,

The stop screws 261 and 263.are normally, moved

into engagement with the ‘cam block. 260, by =

coil spring 252 which is attacheq 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 §7 at the proper time_ and in
advance of- the release of this binder by. the
gripping dog 222 of the measuring  device,

The ‘stretching dog ;
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 50 and the grj_pping dog‘. 231 of th@

dogs 86 and 57 are. similar, to.
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stretching device §7 is similar in form to a, grip- -

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 370 ‘which:
Is mounted to slide upon the bar 130, being pro-
vided with an undercut groove - 210* which is
open on one side and engaged by the har, as
shown in Fig. 29. This bleck is provided with
a horizontal rearwardly extending bore 210b in
which there is journaled a pin.or shaft 27} hay-
ing mounted on the forward end thereof a grip-

ping plate 212 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 §05b.
The gripping plate 212 extends transversely- to
the shaft 271 and the intermediate. part thereof
is engaged by a bolt- 27§ which has its head
countersunk in a recess in the inner face of the
plate 2712 and which has journaled on. the for-
wardly projecting portion thereof the gripping
dog 266 and a.retaining plate 218, both of which
are secured on the bolt by a washer 217 and a
nut 278. The gripping. dog- 266 and the retain-
ing plate 218 are of Irregular configuration, as
shown in Fig. 27, and. both. of these members
have apertures which are engaged by a pin 219
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 &.pin 280 which is also engaged: by the
pin 219 and which extends from the slot in the.
gripping dog to form.a, sliding engagement: with
an aperture in the end of another. bin 284 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 284 » and this spring tends: normally to
expand and.to force the pin 278 away from the
pin 281, which action may have the effect of
forcing the serrated gripping surface. 266 either
toward or: away. from. the gripping flange 212
of the: gripping plate, depending. upon whether
the pin 278 .is.on one side or the other:of a:center
line connecting the axes of the bolb 216:and the
pin 28{. When the pin 219 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 272s; and the gripping.
mechanism is, adapted-to.be tripped to move. the
] 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 21%. when
the. transfer. frame. has. been shifted rearwardly.

by the operation of. the. transfer cams 150. Ag

shown in Fig. 27, the serrated gripping: surface.
2662 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 268: upon the.
binder.

On the outer end. of the pin 219, there is piv-
otally mounted a detent 283 which is adapted
to be actuated, as. hereinafter described, by.
mechanismassociated 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. 219 to a
point on the other side of a line connecting the
axes of the plate 215 and.the pin 281 » which lat-
ter position is the one. occupied by. the pin 278
when it reaches the position where.the gripping
dog 266 -is engaged by-the arm 208. The re-
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taining plate 278 Has an outwardiy projecting
lug 216> which limits the angular movement of

the detent 288 toward the right, as viewed in .

Tig. 27, and the opposite extremity of this re-
taining plate extends beyond the serrated grip-
ping surface 2662 of the gripping dog and ter-
minates in an outwardly curled lip 276b, 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 2128, ag shown in Fig.
29, thus retaining the binder against outward
movement on the flange 2722 Immediately after
this gripping of .the binder takes place with the
gripping dog 285 in the position shown in Fig.
27, the shearing device 54 is operated by the lever
292, in the manner previously described, in order
+o cub off the binder and leave @ projecting end
50c extending toward the
o7, 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 51. -
Tor the purpose of rotating the gripping dogs
of the stretching devices 56 and 51 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 500 with its

extremities directed away from each other, means .

are provided for rotating these gripping devices
as they approach the positions shown in Fig. 17,
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 212 which is adjustably mounted upon
the right-hand portion of the bar 138, as previ-
cusly described. This cam bar 285 is secured to
the rear side of the block 212, as shown in Fig.
24 and extends longitudinally therefrom toward
the left parallel to the bar 130, being provided
adjacent its left-hand end with a cam slot 2852
This eam slot-is inclined upwardly and toward
the right from the lower edge of the bar 285 and
terminates in a . horizontal portion 285». The
cam 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
clot 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
971 of the stretching device, as shown particu-
larly in Figs. 28 and 99. The pin 286 and the
plate 287 serve as a crank for rotating the shaft
27{ 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 210 which are adapted
to be engaged. by the plate 272 after a prede-
termined movement. The block 210 is provided
at its rear end with an inwardly extending cylin-
drical recess 270¢ in which there is mounted- a
coil spring 288 adapted to press & spherical ball
289, mounted in the oufer end of the recess, into
engagement: with the forward face of the plate
287. This face of the plate is provided with four
conical depressions 2872 located 80 degrees apart
and in concentric relationship to the axis:of ‘the
shaft 211 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
212 in fized relationship to the block 210 until

right, as shown in Fig.
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relative movénient of these parts is again effécted
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 2872
on the surface'of the hall. :

As the stretching device 56 is moved toward
the. right and: approaches the cam: bar 285, the
inelined surface ~285¢ will: engage the pin 288
and direct this pin into the cam slot 285e which
will then operate to turn the shaft 27{ and re-
volve the gripping device about its own axis until
the serrated surface ‘2662 of the gripping dog is
directed upwardly. in opposition. to the opposed
overlying ‘flange: 2722 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 bindef 50° with the end 53¢ thereof
directed away from:the other gripping dog 267.
. The left-hand stretching device 51, which in-
cludes the previously mentioned gripping dog 267,
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-
tieylarly in Figs. 30, 31, 32 and 33 and it com-~
prises a block 280 mounted to slide on the bar
130 and. having journaled therein a shaff 2914
upon the forward end of whicha gripping plate
292 is secured by a pin 283, This gripping plate
has & gripping flange 2922 arranged to ‘cooperate
with the serrated grippingisurface 267 of the
gripping dog in gripping the erd portion 50 of
the binder 56,-and it has secured in the interme-
diate part thereof a bolt 285 upon which the grip-
ping dog 267 and a retainer plate 296 are jour-
naled, these parts being secured on the bolt by
2 washer 297 and a nut 298. - A pin 289 engages

“registering apertures in the gripping plate 287

and the retainer plate-286-and this pin also en-.
gages the apertured head of & pin 300 which has
a sliding engagement with an gperture in an-
other pin 301 secured in the plate 282 near the
outer end thereof. A coil spring 362 is mounted
on the pin 360 between the Head of that pin and
the pin 301 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 298 is on one side
or ‘another of 'a line connecting the axes of the
shaft 295 and the pin 301. 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 286
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 58 and retains it against
movement away from the body of the gripping
plate. On the outer end of the pin 288, there is
pivotally mounted a detent 383 which is limited
in its movement in one direction by a Iug 298>
extending outwardly from the retainer plate 296.
As in. the case of the detent 283, this detent 303
sets in the manner hereinafter described to move
the gripping dog 2671 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 291 at.the proper time during the
separation of:the stretching. devices 56 and §7

on the bar 130; there is provided a cam bar 305,
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similar to the éam 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 movemeént of.the block
290 of the stretching device 5T toward the left
when this block is retracted from the position
where the sealing operation takes place. The cam
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 385b. 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
3052, This cam slot is adapted to be engaged by
a pin 306 which is eccentrieally mounted.on a
plate 307 secured on the:inner end of the ‘shaft
291. The plate 807 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 3072
for the purpose of locking the shaft 291, 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 386 engages the cam slot
305% and turns the gripping plate 292 and the
gripping dog 2871 to the positions shown in Fig.
31 where the plate 292 is inverted with its grip~
ping flange 2922 extending above and spaced from
the serrated gripping surface 2672, 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 265% of the-lever
265 moves upwardly, it engages the- gripping ' dog

267 on the side thereof beneath the serrated grip- ;

ping surface 2672, 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 301, 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 2622 of the gripping.plate. In' this
sripping position, the inclination of the gripping
dog is such that tension in the intermediate por-
tion of the binder tends to increase itg 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 ping 223
and 226, thereby causing the coil spring 221 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 5T and the release of the binder by the
measuring device 55, the other elongated cam 216
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on the shaft {51 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 584 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 130 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 127 which
projects beyond 'the end frame members of the
strapping frame’125. At the left-hand end of
the machine, as viewed in Fig. 8, a bracket 310 is
secured to:the end of the frame member {27 and
this bracket carries fixed shafts upon which are
Jjournaled two grooved pulleys 311 and 312. On
the underside of the frame member | 21, near the
left~hand end of the machine, but inwardly from

‘the "end frame member 128, there is rotatably

mounted another ‘grooved pulley 313 having its
axis extending: vertically. At the right-hand end

-of the strapping frame 125, the projecting end of

the'frame member 127 carries another pulley
bracket 314, similar to the bracket 31 0, which has
rotatably ‘mounted thereon two other grooved
pulleys-315 ‘and 3i6. On the upper side of the
projecting. end of the frame member 1271 at the

right-hand end of the machine, there is mounted

‘an’ upstanding bracket 317 which is apertured
for engagement by a threaded member 319 at-

‘tached-to a-clevis 320 in which there is rotatably

mounted-another horizontally disposed grooved
pulley 221.: The threaded member 319 may be

‘adjusted in:the bracket 81T and secured in ad-

Jjusted position by means of a nut 322, 'The pul-
leys 312 and 316 are in alignment in a vertical
plane and the ‘pulleys 311 and 315 are in align-
ment in g plane which diverges upwardly from
the: plahe ‘of. the pulleys 312 and 316 so that
stretches of a-.cable extending between the pul-
leys of each of these pairs are in proximity to
each' other. for: convenient connection with the
blocks of the: stretehing devices.56 and 57.

~"The grooved ‘pulleys just referred to are en-
‘gaged by an endless steel cable 325, the connec-
tlons of which are best shown in Fig. 39. This

cable"is .extended back and forth
various pulleys and is attached at two points
326% and 32650 a. cross head 326 which is ac-
tuated by & piston rod 327 extending from a fluid

around the

‘bressure -stretcher .cylinder 328, shown in Figs.

4‘,’:-38, and 39, which is mounted on the side of
the horizontal intermediate frame member (271
and ‘which cohtains a piston adapted to be ac-
tuated by compressed liquid “supplied thereto
from. a metering cylinder 329, or directly from g
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 fromr the point of attachment 326>
at-the bottom of the cross head 826, the cable
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325 extends toward the left and around the pul-
ley 813 and thence toward the right and around
the pulley 315 from which the cable extends fo-
ward the left again and is attached to the block
2780 of the stretching device §6 in the manner
which is particularly shown in Fig. 29, where the
block 278 is shown as being provided on its un-
der side with a transverse groove 2708, A-clamp-
ing member 330 is secured to the under side of
the block 210 by a screw 331 and this clamping
member is provided with a groove which receives
the cable 325 so that as the clamping member
230 is moved into engagement with the groove
270¢ by the screw 331, the cable is securely inter-
locked with the groove 2702 and held in fixed
relationship to. the block 210. From the block
2186, the cable 325 continues toward the left and
passes beneath the block 280, slidably: engaging
a groove 298h which is formed in the under side
of this block. The cable then continues toward
the left and passes around the pulley 3il at the
left-hand end of the machine, from which posi-
tion it extends toward the right again and is
passed around the pulley 821 adjacent the right-
hand end of the machine. The cable is then ex-
tended toward the left and is secured to the cross
head 326 at the point of attachment 3262 TFrom
the point of attachment 326* on the upper side
of the cross head, the cable continues toward
the left and passes around the pulley 8i2 from
the under side of which it returns and: extends
beneath the block 280 of the stretching device 97,
being secured to:this block in:the manner pre-
viously referred to by a clamping member 33z.
From the block 250, the cable continues toward
the right and beneath ‘the block 210, slidably
engaging a groove 270% which is formed in the
under side of this block, as shown in Figs. 29
and 39. After passing beneath the: block 2786,

through the groove 2710h, the cable is extended

around the pulley 3186, 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 276 and. 290 away
from each other.  The admission of a liquid under
pressure to the cylinder 328 is controlled by the
cam 89, except for the liquid received from the
metering cylinder 329 under conftrol of the cam
47, as hereinafter more fully -deseribed, so that
the relative movement of the stretching devices
55 and 57 is of the required magnitude and oc-
curs at the proper intervals during the cycle of
operations of the machine. o :

Tf 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 285° of the cam slot 2858 of the bar 285
‘and with the pin 306 of the stretching device 51
in engagement with the portion 305" of the cam
slot 3052, the admission of liquid under pres-
_sure to the cylinder 328 to cause movement of
the cross head 326 toward the leff, as viewed
in Fig. 39, will move the blocks 270 and 280 of the
two stretching devices toward each other, and, in
the initial stages of this movement, the pins: 2856
and 368 will travel downwardly in the:inclined
slots 285> and 3052, respectively, so that each of
the gripping plates 212 and 292, and the sripping
dogs carried thereby, will be turned through 80

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 sprifig actuated

- palls 289 and 309 will engage depressions 287%

10

and 3072, respectively, which: are disposed S0 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-~

20

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 58 and 87 is
arrested, leaving the binder §0° in the form ofa
suspended U-shaped loop, the lower part of which
is located in the slot §i°¢ in-the stipporting plate
61 v > tuits &
The operator then' places a package 6% on the
supporting plate 61 and actuates the starting
1ever {11 to start a new cycle of operations which

. is initiated by further movement of the cross
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head 826 in the same direction and a consequent
further movement of the stratching devices §6

‘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 282 en-

gage the upper corners of the package 60 and
cause the shafts 271 and 281 of these gripping

devices to rotate in their bearings in a direction

adapted to cause the extremities 502 and 50° 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 lies in Fig. 34, they have each
been rotated through 180 degrees from the posi-
tions which they occupled when they ‘were in
engagement with the cam bars 288 and 805, and

- their gripping flanges 2722 and 2922 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 BT 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-
.sions 2872 and 367> in the plates 28T and 307. " As

the stretching devices reach their final positions
shown by full lines in Fig. 34, the exiremities
of the binder are ‘overlapped, in'readiness to be
sealéd, and in order to insure this overlapping
of the binder ends in this position, the top sur- .
face of the gripping flange 27122 is preferably in-
clined upwardly ‘and toward the left, as viewed
in Pig. 34, so that the extremity 58° of the binder

will be directed .slightly upward, causing its tip
to extend over the extremity of the birder end

§02. .

As the stretching deviees 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 plages 272 and 292, engage the teeth 3373

and 3382, respectively, which are formed on the




2,612,833

27

lower ends of the stationary brackets 337 and
338, respectively, secured to the under side of the
longitudinal frame member {27. 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 279 and 299, respectively,
thereby turning the gripping plates 212 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 216 and 296
are elevated to permit the disengagement of the
sealed binder from the flanges 212¢ and 2922,

This disengagement is then effected by a re-
verse operation of the piston in the table eylinder
85, controlled by the cam 98, which causes the
supporting plate 61 of the table to be lowered by
a swinging motion of the supporting links 18, so
that the package 60 is moved downwardly and
forwardly with a resultant sliding of the sealed
binder out of -engagement with the flanges 2722
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
212 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
130* which is a rearwardly offset portion of the
bar 130 upon which the Stretching devices 56 and
51 are mounted. As shown in PFigs. 9 and 37, the
bar 130 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 341 is
secured to the bar 130 and to the rearwardly off-
set bar {302, the bracket 340 being mounted on
the bar 130% between the blocks 341. A pin 342
is mounted in the block 341 at the left of the
sealing apparatus, as viewed in Fig. 37, to extend
parallel to the bar 130, 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 fo 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 bins of the stretch-
ing dogs are turned to their final positions.

The auxiliary supporting bar 1302 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 2722 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 359 is
adapted to move. This sealing head comprises a
pair of side plates 351 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 351, there are mounted a pair of
sealing jaws 383 which are pivoted on pins 354
carried by the side plates and which are made up
of a plurality of laterally spaced bending dies 355
and infervening 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 351
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. 1,260,016, dated March 19, 1918. The jaws
353 are provided with upwardly extending arms
353 by which the jaws are swung between the
side plates 351 about their pivots 354. The actiy-
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 361. These links
are connected.at their ends by pins 362 with the
arms 353% of the sealing jaws and one of the
links 361 is Iongitudinally slotted as shown at
361> 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
63® 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 361® sp 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 371
which is secured at 312 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 359 down-
wardly from the position shown in Fig. 35 1o 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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315. One link 374 is pivoted on the pin-352 about
which the sealing head moves and the other link
375 ig 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-317.
One link 314 is slotted at its upper end, as shown
at 3745, to receive the end of the link 375 and
this end of the link 275 is rounded on its lower
corner so that the two links may have ‘telative
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 alisnment,
due to the engagement of the angular:upper
corner of the link 375 with the end wall of the
slot 3742, When the two links are thus in.sub-
stantial alisnment, the pin 3717 is located slightly
below a plane containing the axes of the pins
352 and 316 so that the fwo 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 358 which
moves the head 350 to the point where the seal
between the jaws is positioned on the. upper
binder end 50°. .

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 374 and which is adapted to sirike a rear-
ward projection of the bar 348 as the head 350
reaches the limit of its- downward swing, thereby
raising the pivot pin 377 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 con-
nected links allows further downward inovement
of the piston rod 368 to effect relative movement
of the jaws 383, during which the bending dies
355 bend the side walls of the seal downwardly
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
379 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 82, permits
this mechanism to move as a unit with the rigid-
hand stretching device 5§ 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 theupper
strap end, while the lower strap end held by the
left-hand stretching device &1 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
pinders 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. . ‘ o o
The channel-shaped seals 83 are. preferably
supplied to the jaws 353 of the sealing head. 850
from 2 magazine 389 which is mournted 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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imposed upon each other.in nesting relationship
in this: magazine ‘and they are adapted to be
moved suceessively from the bottom of the maga-
zine to a position between the lower portions 3530
of the jaws when:the head 358 is in the elevated
position. shown 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 381 is mounted for sliding
movement in ‘alignment with this opening, in a
guideway. 382 transversely to the path of travel
of the sealing head. The-guideway 382 is pro-
vided with a longitudinal slot 382* which receives
the end of a feeding lever 385, the extremity of
which loosely engages a recess in the plunger 3st.
The other end. of the feeding lever 385 is pivoted
by a stud 386 upon a bracket 387 carried by one of
the guide plates 344. A coil'spring 388 is mounted
on the stud 386 with:its. arms engaging the
pracket 387 and the lever:388 to cause the plunger.
38{ normally to assume a ‘refracted position.

-Wheén' the lever 385 is-swung toward the left, as

viewed in Fig. 37, the plunger 381.is actuated to
cause . itsleft 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
sedling head. L e

- _This feeding movement of the plunger 32{ is
effected by the approach to the sealing device of
the right-hand stretching device. 56.: The block
218 of this device hassecured thereto an upstand-
ing arm 389 having formed on the end thereof a
barrel 398 in which there is resiliently mounted a
projecting ractuating pin 39{ having a conical
point. : The upper face of the barrel is inclined to
agree with-the inclination. of the féeding lever
385 which lies in the path of the actuating pin
381 as the block 270 moves to the final position
shown by full lines in Fig. 34. The pin. then en-
gages the lever 385 and causes a feeding move-
ment ‘of ‘the plunger. 381, 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 281 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 inechanism to move a
seal into'the sealing head each time that a binder
is.drawn taut around a package. .

Thé hydraulic pressure mechanism by which
the parts of the apparatus heretofore described
are operated and controlled, comprises an elec-
tric: ‘motor 4080 mounted in the lower part of
the base frame 66 and having its shaft connected
by a coupling 401 with two rotary pumps 432
and 493 which have a common shaft and which
are.connected for withdrawing oil or other suit-
able liguid from 'a tank 404 and for returning
theoil 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 refurn 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 488 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 40T 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 substantiaglly: 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, 86, 97 98
and 89 which. are shown in Figs. 42, 40, 43; 41
and: 44, respectively,. in-the relative: angular posi-
tions. in' whicl: they- are fixed: on the: cam
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: the: pump- 402
through the valve 405 which: has an output line
409. leading to a. sequence: valve 410 which effects
a: further regulation: of the: pressure: of: the: oil
delivered therethirough.. A line &l I: connects the
valve: 410 with. a. pressure regulator- 412 which
is. provided to insure agairst: 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: 33§ of. the
sealing apparatus.
an exhaust.connection. 414 leading to. the:exhaust
pipe: 40T: and: the pressure reguldtor 442 has
an exhaust connection: 414% leading to: the- con~
nection 414. From. the pressure: regulator 412

a line 413 extends to the: center: connection. of -

a-valve 415 which: is: & plutiger operdted valve
of the well-known. “open-center” type; having
three ports including: a: center port: which. is
open. ta the: tank 403 thirough: 4. pipe line: 446;
when the:plunger: §15%of the valve:is:in:its inter-~
mediate- or: neutral. position.. The:valve plunger
carries. at. its upper-end: a:roller- #4417 which con=
tacts: with. the peripheral surface of the cam
88 mounted on the previously: deseribed: shaft
92 which is. rotated: at. constant speed: by the
motor 90 when the: clutch: 100=—102: is closed
by the placing: of a package:against the starting
lever: LI, shown. in Fig: 14.. .

From the upper port of the: valve: £15; a. pipe
line 418 extends. to thee rear end of the: table
cylinder 85;. and. from: the: lower outlet: of the
valve: 415, a.pipe:line 419 leads: to the: forward
end. of: the table: cylintder 85:. The roller #17. is
maintained. in engagement: with the surfice: of
the:rcam 88'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. 41. and its:peripheral: surface com=
prises: three: portions: 88%;. 98> and 98¢ which
have-radii: of different lengths: When the roller
4171 is in' contact: with the surface 98* of the
camy, the: plunger: 415%* is! in: its: neutral position
so-that-a return. connection: is then: established
through- the: pipe: 446 to: the tdnk  404.. When

the-roller’ 417 engages: the: portion: 98¢ of. lessexr

radius;.the plunger-415*is forted upwardly by the
spring. to its extended: position to establish: z
connection: betweern the inlet pipe: 413 and the
outlet: pipe: #18 so' that: ofl under pressure: is
then adinitted to the rear end of the table:cylin~
der 85 to' cause: the elevation of’ the supporting
plate 61 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
41T passes into engagement with the portion
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888 of’ larger rudius which. forces the: plunger
815* downwardly to: its: retracted: position where
& connection: is: established: from the line 413
through: the: pipe 418 to the: upper end: of the
cylinder 85, thus czusing the return of the sup-
porting: plate 6f to. its lower position, during
which: movement the: oil previously: supplied to
the: rear end: of. the. cylinder 85 is exhausted
through the: pipe: 418 and: the pipe 4i6 to the
tank: 404. After the package. supporting. plate
6 has: beeny lowered; the roller 41T passes: into
engagement. with. the: cam: surface 98¢ and: the
center connection: of. the valve 415: is then con-
nected by’ the:exHaust pipe: 416 to. the tank.

The fluid moter 248 which: operates the meas-
uring: device 58 is.supplied: with oil or other liquid
under pressure from.the pump. 403: through:a pipe

424 whicli leads: from the: upper end of. the' pres-
sures regulator 408;. as: shown. in Fig. 45, to the
intermediate: point of an’ open-center valve: 425
whicly has a: plungey: 425% carrying a. roller 428
arranged: to- contact. with the. peripheral surface
of-the cam. 98, mounted:on: the shaft 92 and hav-
ing: the configuration shown: in. Fig. 40, This
valve is similar to: the: valve: 415 and.is mounted
in contact therewith with its central exhaust port
connected through a: pipe 427 to. the tank 404
so’ that: when- the: pluniger 425* is in its. neutral
position: the certral’ port. of the: valve: casing' is
connected' to. the tank: As:the cam 96 rotates in
the direction of the arrow: 420;. the: roller 426
moves. into. engagement: with: the portion 96> of
the. cam: which: is' of greater diameter and the
plunger 4252 moves: downwardly to establish a
connection: through. the' valve: casing from the
pipe 424 through.a. pipe 420 to. the Auid. motor
240: which is: then. rotated in. g forward direction
to: effect: the movenent: of the: measuring device
55 toward. the: left, as viewed. in PFigs. 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 404'through an exhaust con-
nection' 431. After the transfer of the measured
length. of bihder to the stretching devices and
affer the gripping thereof by the gribping dogs
266 and: 267, the roller 426 moves into- engage-
ment with: the portion 96° of the cam §§ which
is-of'lesser radius so’ that'the valve plunger 425=
then moves- upwardly to establish g connection
irom the'pipe 424: through the valve 4250 a pipe
432 which leads-to the fluid motor 240°and effects
a: reverse rotation thereof for the purpose of re-
sporing the measuring device 55to its initial posi-
t{OQ— shown in Fig.' 1, during which operation the
oil' is’ exhausted from the pump casing through
the pipe 431 leading to the tank. When the
roller~42A6 engages the surface 962 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 liguid for operating the trans-
fer cylinder 158 is also supplied from the pump
403 ffhrough & pipe 433 which is.connected to the
préeviously” mentioned pipe 424 leading from the
pbressure regulator 406. Thig. pipe. 433 leads to
the central part of the valve 435 which. is of the
clq‘sec}‘-center type, that is, when itg plunger 435
is in its neutral position, the exhaust. connection
436 leading from itg intermediate op center con-
nection through the. pipe. 416 to. the. tank 404 is
closed. Thig valve plunger carries. g roller 437
which engages the peripheral surface of. the cam
97 mounted on the shaft 92 and, when this cam
is rotated in the direction of the arrow 420 shown
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in Fig. 43, the roller 837, while in engagement
with the portion 97 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 437 is
moved into engagement with the depression 87¢
of the cam which has & lesser radius and the
plunger 4352 of the valve moves downwardly to
its extended position to establish a connection
through the valve casing to a pipe 441 which
leads to the upper end cf the transfer cylinder
i58 so that the piston rod 157 is then retracted
and the cams 158 are rotatedto restore the trans-
fer frame to its forward position. The roller 437
then passes out of engagement with the depres-
sion 97¢ into contact with the cam surface 8P
which has the largest radius so that the valve
plunger 4358 is then forced upwardly to its re-
tracted position, thereby estaklishing a connec-
tion through the valve casing from the pipe £33
to the pipe 446 which leads to the lower end of
thé cylinder 158. The piston rod {57 is thus ac-
tuated to rotate the transfer cams 156 and
thereby effect movement of the transfer frame
and the bar 135 thereof rearwardly to transfer
the measured length of binder 50% to a position
where it may be engaged by the stretching de-
vices 55 and 57.
gages the surfaces 87a of the cam having an
intermediate radius to allow the valve plunger to
move to its neutral position, so that the transfer
frame remaing in its rearward position until the
cam roller 437 again drops into the depression
g7c. During each of the forward and reverse
strokes of the piston rod 5%, the oil which is
admitted to the cylinder {88 during the preced-
ing stroke is exhausted through the other supply
connection and the exhaust lines 486 and 416 to
the tank 404. )

The oil or other fluid under pressure for oper-
ating the stretcher cylinder 328 is supplied thereto
from the pump 4082 through a pipe 442 connected
to the previously described pipe 411 leading from
the sequence valve 410 and extending to a closed-
center valve 445 having a plunger 4452 which car-
ries o roller 447 operated by the cam 89 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, 414 and 407 is closed. At
that time, the upper port 450 is also closed and
" the lower port 451 is open to the exhaust connec-
tion 448. When the cam 99 is rotated in the di-
rection of the arrow 428, the roller 447 moves
from the cam surface 99% of intermediate radius
into engagement with the portion a8b 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 842 through a pipe
252, o 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 328 which
actuate the cable 325 to effect a movement toward
each other of the blocks 270 and 280 by which the
gripping dogs 266 and 267, respectively, are car-
ied. 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
jiquid is returned to the tank 404. A branch pipe

The roller 437 then again en~ o
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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 .
454 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 480, mounted in & bracket 459, so
that the quantity of oil stored in this metering
eylinder 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 eylinder 158 to transfer the bar {35 rear-
wardly, there being a branch connection 451 lead--
ing from the pipe 448 to the left-hand end of
the cylinder 829 so that, during the operation of
moving the transfer frame, heretofore deseribed,
a portion of the oil supplied through the pipe 440
is conveyed through the branch pipe 46{ to the
left end of the cylinder 328. 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 sup-
plying oi] to the right-hand end of the metering
cylinder 329 through the pipe 4386, the oil which-,
has previously been supplied to the left énd of the
cylinder 328 is exhausted through the pipes. 46!
and 460 and through the valve 435 and pipes 438
and £16 to the tank. :

Upon further rotation of the cam 89 in the di-
rection of the arrow 420 shown in Fig. 44, the-
roller 447 passes out of engagement with the sur-
face 99% and into engagement with a 8am surface
§9¢, having the same radius as the surface 89,
thus allowing the valve plunger 445 to move to -
its neutra] position, at which time the connection
of the central port of the valve casing through
the pipes 448, 414 and 407 to the tank 404 is
blocked and also the exhaust connection through -
the valve from the pipes 452 and 454. 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
4471 is moved from the surface 99¢ into engage-
ment with the portion 99¢ of the cam which is of -
smallest diameter, and the plunger 445* of the
vglve 445 then occupies its lower extended posi-~
tion, as viewed in Fig. 45, so that a connection is
then established between the pipe 442 and g pipe
462 which leads through a one-way check valve
483 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
278 and 290, and the stretehing devices 56 and 57
‘(')f w}uich they form a part, to the positions shown
in Fig. 7. At the conclusion of this operation, the
roller 441 moves into engagement with the sur-.
face 995 of the cam, thereby causing the valve .
plunger 4452 to be restored to its neutral position
so that the stretching devices 56 and 87 are then
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held.in their fully separated positions for a sub-
stantial interval during which the measured
length of binder is moved by the transfer table
into engagement with the gripping dogs 286 and
261. .

During the feeding of oil through the pipe 440
to the transfer cylinder 158 to effect the transfer
of the measured length of binder rearwardly, a
part of the oil delivered through the pipe &40
passes through the pipe 46f to the metering cyl-
inder 329, as heretofore explained, thereby dis-
charging from that cylinder the measured quan-
tity of oil which has previously been delivered
thereto during the stretching streke of the plunger
321. This measured quantity of oil discharged
from the metering eylinder 329 passes through
the pipe 456 and, since the exhaust connection
through the port 450 of the valve 445 is then
blocked, this oil passes from the pipe 456 to the
pipe 454 and thence upwardly into the stretcher
cylinder 328, as shown in Fig, 45, thereby moving
the piston in that cylinder and the plunger 327
from their fully retracted positions to an inter-
mediate position which is illustrated by dotted
lines in Fig, 45. This movement of the plunger
327 takes place after the length of binder 56°
has been gripped by the stretching devices 5%
and 57 and cut off from the supply and it is ef-
fected for the purpcse of moving the stretching
devices inwardly toward each other from the po-
sitions shown in Fig. 3 to the positions shown by
full lines in Fig, 4, thereby forming the U-shaped
loop 564, The piston rod and the cross head 335
then remain in that position until the next time

the roller 44T engages the cam surface 98°, where- .

upon the flow of liquid under pressure to the
pipes 452 and 454 advances the plunger 327
through the remainder of its stroke, which moves
the stretching devices to the final positions shown
in Fig. 6. During this stretching stroke of the
plunger 3271, a part of the cil delivered through
the pipe 454 is again passed through the pipe 456
to the meterjng cylinder-328 in readiness for the
next operation of the transfer cylinder 158 which
moves the transfer frame rearwardly. The
amount of oil which is thus stored in the meter-
ing cylinder 328 is regulated by the adjusting
screw 460 so that when the oil is later delivered
to the stretcher cylinder 328 the stretching de-
vices 56'and 57 will be stopped at the desired point
to form a U-shaped.loop. of the proper size for
the package being bound.

After the stretching devices have been moved
to the positions shown in Fig. 6 with their ends
overlapping, the sealing apparatus is operated
by the admission of liquid under pressure to the
cylinder 378. This liquid is supplied from the
pump 402 through the pressure regulator {03
and the sequence valve 410 to a pipe 464 which
leads to the intermediate part of an open-center
valve 466. A pipe 466 leads from the exhaust
port of this valve to the tank 404. This valve
comprises a plunger 465% carrying a roller 487
which contacts with the peripheral surface of the
cam 95, as shown in Fig. 42. During the major
portion of the rotation of the cam $5 in the di-
rection of the arrow 428, the roller 467 contacts
with the portion 95 of the cam surface which
holds the plunger 4652 in its neutral position dur-
ing which a connection is established from the
central port through the exhaust pipe 466 to the
tank. When the roller 487 engages the high
part 85° of the cam 95, the plunger 465> is ele-
vated to its retracted position so that oil under
pressure is then caused to flow from the upper
port of the valve through the pipe 469 to the
rear end of the sealing cylinder 310, thereby actu-
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ating the sealing apparatus to apply a seal to the
overlapping binder ends and form an interlock-
ing joint. This action takes place through a
comparatively brief interval, -at the conclusion
of which the roller 467 passes into engagement
with the low part 95¢ of the cam 95, thereby caus-
ing the plunger 465* of the valve to assume its
lower extended position, wherein oil under pres-
sure is caused to flow through the pipe 410 to the

5 lower end of the sealing cylinder 310 which has.

the effect of retracting the sealing apparatus to
the position shown in Fig. 35. The roller 4§71
then moves again into contact with the portion
85% of the cam 95 and the valve plunger 4652 is
restored to its neutral position.

During the retraction of the sealing appa-
ratus by the reverse movement of the piston
rod 368 in the sealing cylinder 370, the stretch-
ing devices 56 and 57 are “jogged” slightly
away from each other in the manner hereto-
fore described, for the purpose of releasing the
gripping dogs 266 and 267 from the binder, and
this is effected by the delivery of a part of the
oil which is supplied under pressure to the pipe
410 through a branch pipe 47T( leading to the
Jogging cylinder 475 in which is mounted a
The flow of oil to the left-hand
end of the cylinder 475, as shown in Fig. 45,
causes the flow of oil from the opposite end
of the cylinder through a pipe 417 to the pre-
viously mentioned pipe 462 by which oil is sup-
plied to the stretcher cylinder 328 to effect the
separation of the stretching devices. Since the
one-way check valve 463 prevents the flow of
oil backward toward the valve 445 through the
pipe 462, the small quantity of oil discharged
into the pipe 462 through the pipe 411 is com-~
-pelled to flow to the head end of the stretcher
cylinder 328, thereby eifecting a slight reverse
movement of the plunger 327 and the corre-
sponding limited separation of the gripping de-
vices 86 and 57 heretofore described. During
the subsequent completion of the reverse stroke
of the plunger 321 which is caused by the flow
of oil through the pipe 462 and the check valve
463 to the head end of the cylinder 328, a part
of the oil thus delivered flows through the pipe
411, and a part through a branch pipe 474, into
the jogging cylinder 475 and returns the pis-
ton 416 to its left-hand position, in readiness
for the next jogging operation. The Interme-
diate part of the jogging cylinder 475 has an
exhaust connection 478 extending to the ex~
haust pipe 448, previously described, and it has
another exhaust connection 419 extending to

. the pipe 452 which leads from the upper part

of the valve 445 so that oil delivered to the jog-
ging cylinder on one stroke of its piston may
be exhausted on the reverse stroke. When cil
is forced from the jogging cylinder 415 through
the pipe 417 into the stretcher cylinder 328, a
part of the oil in the other end of the cylinder
328 is forced out through the pipe 454 and
check valve 453 into the pipe 452 and, since the.
port 450 of the valve 445 is then blocked, this
oil flows through the pipe 4719 to the jogging
cylinder, the piston in which is provided with
an annular groove, so that this oil then flows
through this groove and through the exhaust
pipes 418, 448 and 414 back to the tank 404.
The time relation of the various operations
carried out by the apparatus heretofore de-
scribed may best be understood by reference to
Fig. 46 which represents diagrammatically the
sequence of operations carried out during the
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¢ycles which are controlled by one complete ro-
tation of the cam 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 486 is divided into & 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
pinder, actuating that device to measure a
predetermined length of binder, moving the

10

transfer frame to its rear position to permit

the gripping of the. measured binder by the
stretching devices 55 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 n, ¢, b, ¢, d, e, f, g and
7 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
415, 425, 435, 445 and 465 are in neutral posi-
tions for intervals which are indicated by the

sectors N and 7, and the corresponding cams g

96, 93, 95, 97 and 89, respectively, are station-
ary, the clutch members (80 and {02 being
then declutched by the operation of the trip
jever 107. Upon placing a package §8 on the

supporting plate 8f of the machine and push-

ing it rearwardly through a loop 50¢ formed
by a preceding operation of the machine, the
package engages the starting lever (§f which
clevates the trip lever 107 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

86 operates the valve 425 to move its plunger.

8252 to its retracted position, thereby actuat-
ing the fluid motor 240 to move the measuring
device 55 toward the right, as viewed in Fig. 1,
until it engages the shearing device 54 and
moves it g limited distance against the com-
pression of the spring 184 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 1872, 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 85, 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 itransfer frame
is stationary in its forward position.

At the conclusion of this operaticn A, the cam
85 actuates the valve 425 to cause a reverse rota-
tion of the motor 248 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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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 deviee 55 toward the left, as viewed in Fig. 2,
the valve 635 for controlling the transfer cylinder
59 is actuated by the cam 97 to move its plunger
to. its extended position, thereby actuating the
piston in the transfer cylinder to rotate the cams
{56 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 582 of the cam 95 so that the fluid pres-.
sure applied to the measuring motor 248 main-
tains the measuring device 55 against the stop

243 and holds the binder 50F taut during its trans-;

for rearwardly. In the example represented. by
Wig. 46, the coperation of moving the transfer
frame rearwardly takes place during a period
which represents only 6 degrees on the outer:
circle 4389. :

During the next step of the cycle represented
by the outer circle 488 which is-operation D, the
roller 425 still engages the portion 95¢ of the cam
9§ so that the plunger of the valve 425 continues
to be held in its extended position with the meas-

uring device 55 held by the motor 240 fully sepa--

rated from the holding device 53, and during this
period the surface 8§72 of the cam 87 operates the
valve 435 to move its plunger to-its retracted
position, which causes the transfer frame to be

returned by the transfer eylinder {58 to its for-:

ward position. At the conclusion of this period
of the cycle, the rollers of these cams engage the
surfaces 962 and 872, so that the plungers of both
valves 415 and 435 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 484 in Fig. 46. Upon the engagement of
the package with the starting lever (if, shown
in Fg. 14, at the end of the idle period 7, which
occuples 5 degrees of the circle, the rotation of
the shaft 82 moves 21l 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 481 is that of elevating the
table to raise the package 16 its operative position
with respect to the sealing apparatus. This oper-

ation is initiated by the cam 8 which allows
movement of the plunger of the valve 415 to its

extended position, thereby admitting oil under
pressure to the cylinder 86 with the result that

“the supporting plate 64 is swung upwardly and

rearwardly to move the package to the sealing
position. During this opertion a, which: is indi-.
cated as occupying 20 degrees of the circle 481,
the plungers of the valves 445 and 465 are in their
neutral positions with their rollers engaging the
portions 982 and 8%® of the cams 83 and 85, re-
spectively. )
The second operation b of the cycle represented
by the inner circle 481 then takes place during a
period represented by -an arc of 91 degrees.on the
circle. During this operation, the plunger of the
valve 615 which operates the table cylinder 85
remaing in its extended position, thus maintain-

ing the supporting plate 81 elevated, and -the
plunger of the valve 465 which operates the seal-:




4,813,833

39

ing:apparatus:remaing in its neutral position, but.

the plunger of the valve 445 which controls the
operation of the stretchsr 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 321 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 5T will have been moved to
the positions shown in Figs. 4 and 5 by the ad-
mission of fiuid from the metering cylinder 329
to'the.stretcher cylinder 328 at the time when the
piston.of the transfer cylinder 158 is operated to
effect. the return in a forward direction of the
transfer table.

At the conclusion of this stretching operation
b, operation ¢ of the cycle represented by the
inner circle 48| occurs. At this time, the plunger
of the valve 415 is maintained in its extended
position by the cam 98, thus continuing the ele-
vation. of the package on the supporting table
61, and the cam 99 continues to hold the plunger
of the valve 445 in its retracted position, thus
maintaining the stretching devices 56 ang 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 85° of the
cam 985 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 451
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 85 is being moved to the right
for engagement with the end of anocther pinder.

The operation ¢ 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 475 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 415
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 88, but
the plunger of the valve 465 which controls the
sealing apparatus 370 is then moved by its spring
to lts extended position against the surface 85¢
of the cam 85 so that oil under pressure is then
admitted by the valve 485 to the cylinder 370 to
return the sealing apparatus to its upper posi-
tion.. . During this period of the ecycle, a por-
tion of the oil discharged through the pipe 416
passes through the pipe 471 to the jogging eyl-
inder 478, thereby operating its piston 476 to
force.a.small quantity of oil under pressure into
the head end of the stretcher cylinder 328, there-
by .slightly separating the streteching devices 58
and 31 and causing the detents 283 and 303 to
release the sealed binder from the gripping dogs
266 and 267 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 441
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 bhinder from. the
stretching dogs takes place during an. arc rep-
resented as 17 degrees of the circle 481.

Upon the conclusion of the operations just
mentioned, the operation indicated at ¢ on the.
circle 481 takes place, thereby returning the
supporting plate 61 to its lower position and dis-
charging the package from its engagement with
the stretching devices 585 and 51. This opera~
tion takes place during a period represented as
9 degrees on the circle and, at this time, the
shaft 82 rotates the cam 98 to cause the roller
417 to engage the portion 88° of the cam sur-
face so that the plunger of the valve 415 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 {98 and [02
are not immediately disengaged because this
disengagement does not occur until the tooth
107 of the trip lever (87 withdraws the elutch
pin {21 upon the completion of a complete rev-
olution of the shaft 82. The shaft therefore
continues to rotate and causes the next suc-
ceeding operation 7, indicated on the circle 481,
to take place with the result that the stretch-
ing devices 5% and 57 are spread apart and re-
stored to the relative positions shown in Pig, 1.
At this time, the plunger of the valve 415 is
maintained in its retracted position by the sur-
face 28> of the cam 88 and the plunger of the
valve 465 is maintained in its neutral position
by the surface 85 of the cam 85, but the plunger
of the valve 445 is permitted by the surface 98¢
of the cam 88 to be moved hy 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 453 to the head
end of the stretcher cylinder 328, thereby caus-

» ing a complete reverse stroke of the piston in

that eylinder with a resulting complete separa-
tion of the stretching devices 56 and 51. The
period during which this opsration f takes place
is represented as occupying a segment of 90 de-
gress on the circle 481.

Following the restoration of the stretching de-
vices to their inifial separated positions the
plungers of all of the valves 415, 445 and 465
are moved to their neutral positions by the cams
88, 98 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 peried of idleness, during which the trans-
fer takes piace, is followed by operation R, indi-
cated in Fiz. 46 as occupying a segment of 92
degrees on the circle 43¢, During this period, the
plungers of the valves 415, 465 and 445 continue
in their nevtral 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
metering cylinder
328 for causing a pressure stroke of the piston
rod 327 and the cross head 326, thereby moving
the. stretching devices 56 and 51 inwardly to the
positions, shown by full lines in Fig. 4, to form the
U-shaped. loop 594, During the time that this



2,612,833

41

operation % is taking place, thereby forming a
loop in readiness for the commencement of a new
cycle of operations represented by the circle 481,
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 I» and 7, all of the other plungers
are again in their neutral positions, as repre-
sented by the segments N and n of the cireles
888 and 481, and the clutch members 189 and
{02 are then disengaged by the trip lever {07 so
that a period of idleness ensues while ‘ancther
package is being placed on the supporting plate
61 to start new cycles of coperation represented
by the two circles £85 and 481.

Tt will thus be apparent that two c¢ycles 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 ancther 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
takle, 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 them
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. 45, the separation of the stretching
devices 58 and 57, constituting operation f, is
completed prior to the idle period g during which
operation ¢ takes place for transferring the
measured length of binder rearwardly into posi-
tion to be engaged hy the stretching devices, so
that smple time is allowed for the gripping of
the binder by the stretching devices prior to the
relative inward movement of the two stretehing
devices which iz effected at the time of the move-
ment of the transfer table to its forward position,
by the operation of the metering cylinder 328.

The practice of the improved method of bind-
ing and the operation of the apparatus herein
described, as set forth above, may 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 arder to adapt the invention to the binding of
various sizes and shapes of boxes or packages.
Although the invention has been described in
commection with the binding of boxes or packages
with flab metal strapping, it is spparent that
other binding materials, including round wire,
paper and flexible plastic binders, may ke used.
Tt will ke undevstood that both the method and
the apparatus may be modified in various ways
without departing from the scope of the apnended
claims. Where the term “loop” is used in the
claims, it is to bhe interpreted, unless otherwise
limited or defined, as including within ifs 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
ioop 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.

9. The method of hinding a package with a
flexible pinder, 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 sald 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
fexible 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
pinder 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~
iple hinder 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-
ags, 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
o source of supply, gripping the end portions of
said length of binder, cufting off said length of
pinder 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 draw-
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Ingout:a measured length of flexible binder along
& predetermined path from a source of .supply,
effecting a lateral transfer of said measured
Iength 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 draw-
ing out a measured length of fiexible binder from
a source of supply, effecting a lateral transfer of
sald 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 Hexible binder.
supporting said binder only at its ends and ef-
fecting relative movement of said ends toward
each other to form a loop, passing 3 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 backage, 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 saild 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 egripping 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 hinder is drawn taut about
said package with its ends overlapping between
sald 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 g
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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sald 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 thelr own axes to invert them
and cause said ends to project toward each other
and moving sald 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
& 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
& length of binder drawn from g 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 overlapning, and
means for sealing the overlapping ends of said
binder.

17. Apparatus for binding a package with g
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 actu-
ating said moving 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 cther 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 & length of binder mnear 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 then
further actuating said moving means to move
eaid 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 fo. direct said ends
toward each other and then continue the reia-
tive movement of said gripping devices to posi-
tions wherein said ends overlap, means additional
to sald 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 & package with a
flexible binder comprising, gripping devices for
holding & 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 porticn of sald
binder descends by gravity and forms & suspended
U-shaped loop, means for supporting & package
passed into said loop, means actuated by the
placing of a package in said loop for elevating
said supperting means until the upper surface
of said package is in the path of movemen} of
said eripping 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 movc?d
over the upper surface of said package with sald
binder ends directed toward each other until the

binder is drawn faub arouind the package with.

its ends overlapping, and means for uniting said
overlapping ends. :

921. Apparatus for binding a package with a
flexible binder comprising; means for provid?ng
g predetermined length of said binder, grippmg
means for engaging the end portions of sg1d
length of binder, means for moving said grippmg
means toward each other to cause the inter-
. mediate portion of said length of binder to form

10

20

[
[o=g

60

70

75

46

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
means. :
22. Apparatus for binding & 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
pbinder descends by gravity and forms & 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
pinder taut around the package with its ends
overlapping, sealing means for uniting the ends
of said binder, ahd 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. , o
93. Apparatus for binding a package with -a
flexible binder comprising, gripping devices ior
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, means 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 hinder 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
sald package away from sald sealing means.

94, Apparatus for binding a package with a
flexible binder comprising, a supporting har, a
holding device mounted on said bar for helding
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
pinder, an endless driving member connected to
said ‘measuring device, and means including a
motor for actuating said driving membper to move
said measuring device and thereby drawing oub
a length of binder through sald holding device.

95. Apparatus for binding a package with a
fiexible binder comprising, a-supporting bar, a
holding device mounted on said bar for holding a
binder exiending from a source of supply, a
raeasuring 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
fiexisle 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 inciuding 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 & package with a
flexible binder comprising, & supporting bar, a
holding device for holding a binder extending
‘from & 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, cam actuated
means for operating said lever, fluid pressure
operated means for actuating said cam actuated
means, and means including cams for controlling
the time relation of the operation of said moving
means and said cam actuated means.

28. Apparatus for binding a package with a
flexible binder comprising, means for supporting
& supply of said binder, a holding device for en-
gaging said hinder leading from said supply, a
shearing device for cutting off the binder after
it has passed through said holding device, 2
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 desvice
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 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 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, a3 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
movahle 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
‘sald 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. Apraratus for binding a package with a
flexible binder comprising, means for supporting
& 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 device and
said shearing device on said bar, and a spring for
maintaining said shearing device normally in sald
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,
& 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 g
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 lensth of binder from said supply

- through said holding device and said shearing
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device: a pair of stretching devices having means
fqr 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 off said length from said source of supply.

35. Apparatus for binding a package with a
flexible binder comprising,
& supply of said binder,

means for supporting
2 holding device for en-
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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, a pair of stretching devices having means
for gripping the end portions of said length of
binder, and cam operated means for actuating
said stretching devices to grip said length of
binder and then actuating said shearing deviee
to cut off said length of binder from sald source
of supply.

38. Apparatus for binding a package with a
fiexible 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 g predetermined distance to draw out a
measured length of binder from  said supply
through said holding device and said shearing
device, a pair of siretching devices having means
for gripping the end portions of said length of
binder, cam operated means for actuating said

gtretching devices to grip said length of binder

and then actuating said shearing device to cub
of said length of binder from said source of
supply, and fluid pressure means for actuating
said cam: operated means.

37. Apparatus for binding a package with a
flexible kinder comprising, means for supporting
a supply of said binder, a measuring device for
gripping the end portion of said binder, means
for moving said measuring device a predeter-
mined distance to draw out a measured length
of binder from said supply, a pair of stretching
devices having gripping dogs for gripping the end
portions of said length of binder, and means for
automatically actuating said sgripping dogs. to
grip the end portions of said length of binder
after it has been drawn from said source of
supply.

33. Apparatus for binding a package with a
fexible binder comprising, means for supporting
a supply of said binder, a supporting bar, &
holding device secured on said bar and haying
means for engaging said hinder leading from
said supply, & measuring device slidably mount-
ed on said bar and having means for gripping

40

45

50

the end portion of the binder held by said holé- .

ing device, means for moving said measuring de-
vice away from said holding device to draw out
2 length of binder gripped thereby through said
holding device, a pair’ of stretching devices
having means for gripping said length of binder
drawn out by said measuring device, and means
for moving said bar to transfer said length of
binder held by said holding device and said
measuring device tc a position wherein it may be
gripped by said stretching devices.

35, Apparatus for binding a package with a
fexible binder comprising, means for.supporting
a supply of said binder, a supporting bar, 2 hold-
ing device adjustably secured on said bar and
having means for engaging said- binder leading
from said supply, a shearing device mounted on
said bar and adapted to receive the binder
passed through said holding device, 5 measuring
device slidably mounted on said bar and having
means for gripping the end portion of the binder
in said shearing device, means for moving said
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measuring device away from said holding device
to draw out a length of binder gripped thereby
through said holding device and said shearing
device, a pair of stretching devices having means
for gripping said length of binder drawn oub
by said measuring device, means for moving said
measuring device and said holding device with
said shearing device to a position which permits
said length of binder to be gripped by said
stretching devices, and means for then actuating
said stretching devices to grip sald length of
binder and thereafter actuating said shearing
device to sever said length of binder from said
source of supply. :

40. Apparatus for binding a package with a
flexible binder comprising, means for supporting.
a supply of said binder, a holding device for
engaging said binder leading from said supply,
a measuring device having means for gripping
the end of said binder and movable along a linear
path away from said holding device for drawing
out a length of binder from said supply through
said holding device, a pair of stretching devices
mounted for relative movement along & linear
path extending parallel to the path of movement
of said measuring device and having means for
gripping a binder, and means for moving said
holding device and said measuring device to
transfer said length of binder to a position
wherein it may be gripped by said stretching
devices.

41. Apparatus for binding a package with a
flexible binder comprising, means for supporting
a supply of said binder, a holding device for
engaging said binder leading from said supply,
a measuring device having means for gripping
the end of said binder and movable along a linear
path away from said holding device for drawing
out & length of binder from said supply through
said holding device, a pair of stretching devices
mounted: for relative movement along. e linear
path extending parallel to the path of movement
of said measuring device and having means for
gripping a binder, means for moving said holding
device and said measuring device to transfer said:
length of binder to a position wherein it may be

gripped by said stretching devices, means for

actuating said stretching devices to cause them
to erip said length of binder, and means for then
effecting relative movement of said stretching
devices: S
42, Apparatus for binding a package with &
flexible binder comprising, a supporting frame,
5 transfer frame movable -on said supporting
frame, stretching devices carried by said sup-
porting frame, measuring means carried by said
transfer frame for drawing out a length of binder

- from a source of supply, and means for moving
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said transfer frame to transfer said length of
binder to a position where it may be engaged by
said stretching devices. .

43, Apparatus for binding a package with a
flexible binder comprising, a supporting frame,
g transfer frame movable on said supporting
frame, stretching devices carried by said sup-
porting frame, measuring means carried by said
transfer frame for drawing out a length of binder
from a source of supply, means for nmioving said
transfer frame to transfer said length of binder
to a position where it may be engaged by said
stretehing devices, and means for effecting rela-
tive movement of said strefching devices on said
supporting frame to form a package receiving
loop and then to draw the looped binder taub
around a package. ’

44, Apparatus for binding a package

with &
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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, -2 _measuring device having means for
gripping - the end of:said:binder and mounted for
movement longitudinally. of-said: transfer-frame,
& shearing device:mounted:on said:transfer frame
In- position to: engage: the: hinder- passing from
said-holding device, means:for moving saidmeas-
uringrdevice 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 pesition
wherein. said: length- of- binder- may -be. engaged
by:said:stretching:devices:.

45; Apparatus. for: binding -a_package with:a
flexible-binder comprising; a:supporting-frame; a
fransfer frame:mounted onsaid’supporting:frame,
& holding :device. on-said transfer frame-for hold-~
ing-a binder extending-from a- source:of supply,
& measuring device- having .means for: gripping
the -end of: said binder and mounted for move-
ment- longitudinally of said transfer frame, a
shearing devicemounted:on said-transfer frame in
position to engage:the binder passing- from .said
holding: device; means for moving said measur-
ing device to draw ouf 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 s

transfer frame on said:supporting frame totrans-
fer-said:length .of binder to a position wherein
said length of binder may be engaged by said
stretehing . devices, means for-then causing said
siretching devices to grip said length of binder,
‘and means for thereafter operating said.shearing
device to sever said.length of binder from.said
‘supply. )

:46, Apparatus for binding a package with a

flexible binder comprising, a supporting frame, a
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transfer:frame mountedon said ‘supporting frame, -

‘a:holding device:on said transfer-frame for hold-
ing:a binder extending from g 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, g

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 5

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,
& 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-moving said meas~
‘uring-device to. dtaw-out a length of hinder-from
said:supply through:said:holding device, stretch-
ing: devices: mounted: for-movement: on said:sup=-
porfing frame parallel:to the path of movement
of.said -measuring.device, said:stretching devices
having gripping dogs:adapted to.grip said hinder,
cam actuated means for shifting said transfer
frame on.said:supporting: frame -to- transfer said
length of binder to.said stretching devices, and
cam actuated means-operative:when said transfer
frame has been so shifted for causing said grip-
bing dogs-to grip:said binder -and: then effecting
the -operation of said' shearing device to. sevar
said length of binder from said supply.

48. Apparatus for binding -a package with a
flexible binder comprising; a. supportingframe, a
transfer frame mounted on said supporting frame,
& holding device on:said transfer frame for-hold=~
ing a binder extending from a source of supply,
2 measuring device having means for gripping
the end of sald binder:and mounted for move-
ment longitudinally. of said transfer frame, a
shearing deviece 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 :stretehing devices
having gripping.dogs adapted to grip said'binder,
& cam 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
cam 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, & 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,
& 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 cam 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 cam 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 sajid shearing device to.sever said binder
from said. supply, and fluid pressure operated
means for actuating said cam shaft.

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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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 trans-
fer frame in position to engage the binder pass-
ing from said holding device, means for moving
said measuring device to draw out a length of
binder from said supply through said holding de-
vice, stretching devices mounted for movement on
said supporting frame parallel to the path of
movement of said measuring device, said streteh-

ing devices comprising spring actuated gripping-

dogs adapted to be tripped to gripping positions,
‘means for shifting said transfer frame on said
supporting frame fo .transfer said length of
binder to a position lying in said path of move-
ment of said stretching devices, tripping means
for operating said gripping dogs to grip said
length of kinder and for actuating said measur-
ing device to release said length of binder, and
means operative when said transfer framse has
been so shifted for effecting the operation of said
{ripping means. . )

- 51. Apparatus for binding & package with a
flexible binder comprising, & supporting -frame,
4 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,
stretehing devices mounted for movement on said
supporting frame parallel to the path of move-
ment of said measuring device, means for shift-
ing said trausfer frame on said supporting frame
to- transfer said length-of binder to a position
wherein said length of binder may be engaged
by -said stretching devices, means for then caus-
ing said gripping dogs to grip said length of
binder, and means for thereafter releasing said
length of binder from said measuring device and
causing said shearing device to sever said length
of binder from said supply. I ]

52. Apparatus for binding a package with a
flexible binder comprising, -8 supporting.frame,
a transfer frame mounted on said supporting
frame, & 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,
means for moving said measuring device to draw
out = 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 measuring de-
vice, said stretching devices comprising spring
actuated gripping dogs adapted to be tripped to
gripping. positions, means for shifting said trans-
fer frame on said supporting frame to transier
gaid length of binder to a position lying in said
path of movement of said stretching devices, and
means operative when said transfer frame has
been so shifted for tripping said gripping dogs to
cause them.to grip said length  of binder and
for releasing said length of binder from said grip-
ping means of said measuring device.

53. Apparatus for hinding a package with a
flexible binder comprising, a supporting frame, &
transfer frame mounted on said supporting frame,
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a holding device on said transfer frame for hold-

- ing a binder extending from g source of supply, a

measuring device having means for gripping the
end of said binder and mounted for movement
longitudinally of said transfer-irame, 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 movernent on said supporting frame
parallel to the path of movement of said measur-
ing device, said stretching devices comprising
spring actuasted gripping dogs adapted to be
tripped to gripping positions, means 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 de-
viees, means operative when sald transfer:frame
has been so shifted for tripping said gripping dogs
1o cause them to grip said length of binder and
for releasing said length of binder from said grip-
ping means of said measuring devics, and means
operative after said length of binder has been
gripped by said gripping dogs for actuating said
shearing device to sever said binder from said
supply. T : ) :

54, Apparatus for binding a package with a
flexible binder comprising, a supporting frame, a
transfer frame mounted on said supporting frame,
g 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 movement
longitudinally of said transfer frame, g 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
paraliel to the path of movement of said measur-
ing device, said stretching devices “comprising
spring actuated gripping dogs adapted  fo' be
tripped to gripping positions and to retracted po-
sitions, means for shifting said transfer frame-on
said supporting frame to transfer said length of
binder to a position lying in-said path of move-
ment of said stretching devices, means operative
when said transfer frame has been so shifted to
trin said gripping dogs to their gripping positions
and to release said length of binder from said
gripping means of said measuring dévice, and
means for then moving said stretching devices to-
ward each other to form a suspended loop.

55. 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 exfending 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 movement of said measur-
ing device, said stretching devices comprising
spring actuated: gripping. dogs ‘adapted to:be
tripped to gripping positions and to retractéd po-
sitions, means for shifting said transfer frame on
said supporting frame to transfer said length of
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Binder-tosa.position lying in :said path-of ‘move~
‘ment-of said:stretching:devices; means operative
‘when:said transfer-frame has heen so.shifted to
trip said.gripping dogs o their gripping positions
.and- to.release. said length of binder from said
:gripping ‘means. of said measuring -device, means
Jfor: then moving said stretching devices toward
-each .other to. form a.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. draw-
ing said length of binder taut-around the pack-
age. .

56. Apparatus. for binding a package with a
Hexible binder.comprising, a supporting frame, a
transfer frame mounted on said supporting frame,
&-holding device on said transfer frame for hold-
ing a binder. extending from a source of supply, a
measuring device having means for eripping the
-end of said binder and mounted for movement
Jongitudinally of said transfer frame, a shearing
device mounted on said transfer 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 refracted 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 move-
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, means
for then moving said stretching devices toward
-ach other to form a suspended loop, means cpera-
tive-when a package has been inserted into said
loop for. effecting further movement of said
stretching devices toward 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-
ative when said ends have been. so united for
tripping said gripping dogs to their retracted po-
sitions:

57. Apparatus. for binding a; Dackage with a
flexible binder  comprising, s supporting bar,
stretching - devices slidably mounted for. relative
novement 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 hinding g 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 sald devices, fluid pressure operated means for
effecting the movement of said cable in either
direction, and cam 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: deviceg slidably -mounted on
said bar for.relative movement in either direction,
each stretching: device comprising a gripping
flange-and an opposed ‘gripping dog; said gripping
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flanges:and: ’gripp_ing--dbgsabeing;rotatableton the
remaining portions: of said: stretching - devices,

means:operative-when:said stretching devices are
separated-from.each:other for 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 grip-
ping dogs to. right-angulay positions which' per-
mit alength 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; 8
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 theip 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 cam
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, g supporting bar, a
bair 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 cam
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
sald 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 stretehing 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 rofat-
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
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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 &
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 har, 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 sald 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 sripping 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 dsvices
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 packagse
jnserted into said loop, means operative by the
engagement of said rotatable parts of sald
stretching devices with said package upon fur-
ther movement of said stretching devices foward
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 sald 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 sald binder are over-
lapped, and means for then sealing the overlap-
ping ends of said binder and releasing said hinder
from said gripping devices. :

66. Apparatus for binding a package with &
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 rotai-
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 beitween said stretching devices to form a
U-shaped :locp; means for supporting o package
inserted into said loop, 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, 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 bhinder, and
rmeans operative by a limited relative separation
of said stretching devices for releasing the sealed
hinder 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 eonnected with said shaft
for rotating said shaft and said plate.

68. Apparatus for binding a package with a
flexible binder comprising a supporting bar, &
block slidably mounted on said bar, a shaft jour-
ngled in said block, a gripping plate secured on
said shaft and having a gripping fiange 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
lplock 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, & grip-
ping dog pivoied on said plate and arranged to
cooperate with said flange in gripping a flexible
binder, means for rotating said shaft wilth respect
to said block, and means for resiliently holding
said shaft in any one of & plurality of positions
with respect to said block. :

70. Apparatus for binding a package with .a
flexible binder comprising, a supporting bar, @
block slidabiy 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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‘Hexible “binder ‘comprising, 7a:supporting ‘bar,:a
block:-slidably mounted on said .bar,. a.shaft
Jjournaled 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.

172, ‘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, = -gripping device
mounted-upon one end of said shaft, a crank arm
mounted on the other end -of said shaft, cam
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-any-one of-a plurality of po-
sttions ‘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 pivptal-
ly ‘mounted on said gripping plate and having a
gripping surface adapied 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.

4. 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 egch having a gripping flange and a.co-
operdting gripping -dog, said devices being
adapted to_grip a length of hinder 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 flanges 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.

6. 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 togrip 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
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Its-ends extending in.oppésite directions in-ovey-
lapping relationship, said sealing apparatus being
mounted: to. permit :a limited movement ithereof
by:one of said gripping devices.at the:.end.pf said
relative. movement.

71, Apparatus for hinding a package-with-.a
flexible -binder comprising,.a package suppoxt,
sealing apparatus mounted to. oceupy .a-position
adjacent a -package on said support, a :pair- ot
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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