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This invention relates to and has for
principal object the provision of a box strap-
ping machine embodying a tie forming mech-
anism whereby the overlapped ends of bind-
Ing straps for boxes, bales, crates, and the
like, may be rolled and crimped so as to form
inter-locking portions whereby the over-
lapped ends of the binding straps will be
tightly formed and held together and pre-
vented from pulling apart under ordinary
usage, ‘.

An object is to provide a simple and eco-
nomical machine of light weight capable of
being placed upon a box, bale, crate, or the
like, and arranged so that the ends of a bind.-
Ing strap when extended around the box or

the like may be gripped in the machine, ten-

sioned, and thereafter tied for forming a
permanent inter-locked joint. '

Another object is to provide a strap tying
mechanism which is capable. of easy opera-

tion by manual effort when only a minimum
of power is required, together with means

‘consisting of a pinion and sector, capable of

being instantly meshed for applying a sub-
stantially greater and necessary amount of
power for effecting and completing the tying
operation. R -
A further object is to provide in combina-

tion with the tying or forming means for the.
overlapped portions of the strap, and on op-

posite sides thereof, a pair of grippers and
trigger-like actuating means therefor ar.
ranged so that prior to the insertion of a
strap in the machine the triggers will pro-
Ject into the plane of the strap. Thus, as the

overlapped portions of the strap are inserted,

edgewise, into tying position, the inner edges
of the strap portions -will engage the for-
ward edges of the trigeers and cause the gT1P-
pers which are associated therewith to drop
into and remain in operative engagement
with the strap portions until the completion
of the tying or forming operation. There-
after, when the formine Jaws are retracted
from operative engagement with the strap,
the grippers are retracted from engagement
with the strap, and the triggers are auto-
matically set, or cocked, Ppreparatory to an-
other forming operation. : '

- Still another object is to provide in a strap
tying machine, in combination with the tying
or forming means, a tensioning mechanism
arranged to tension the strap around a box g
or the like, in a step-by-step movement by 55
direct action on the strap itself. |
Other objects may appear as the descrip-

tion progresses.

_In the accompanying drawings I have
shown a preferred embodiment of my inven- 6C
- tlon with certain modifications and subject
to further modification within the scope of
the appended claims without departing from
the spirit of my invention. In said drawings,
Fig. 1is a top plan view of the assembled 65
machine embodying an automatic tensioning

mechanism.

Fig. 2 is a transver
on line 2—2 of Fig. 1.

se section of the same

Fig. 8 is a longitudinal section of the ma- ¢
chine-on line 3—3 of Fig. 1. -

Fig. 4 is a front elevation of the machine
positioned upon the top of a box, bale, crate, -

or the like.

Fig. 5 is a sectional ele

on line 5—35 of Fig, 1.

vation of the same 76

Fig. 6is a detailed view of a ratchet mech-

anism as seen on line
Fig. 7 is a sectional

of Fig. 4,

6—
ele

‘machine as seen in Fig. 1. _
Fig. 9 is a transverse sectional elevation
of the same on line 9—9 of Fig.1.

6 of Fig. 4. -

+

»

vation on line 7—7 ..
) M‘,

Fig. 8 is a right hand end elevation of the

- Fig. 10 is a sectional elevation thry the tie 3'5‘:_ |

forming jaws on line 10—10 of Fig. 8.

Iime 11--11of Fig. 10. ~ S
Fig. 12 ;  an end view of thgtie.forming o0

jaws,

Fig. 11'is a sectional plan of the. jaws on

- Fig, 138 is :é--'r'educed end elevation of the
-machine in completely op

_to the insertion of th

ened position prior

e binding straps and

tensioning the same in the machine.

- Fig. 14 is a sectional
chine on line 14—14 of

“tie forming jaws still

of the machine elément
1tial extent in a tie for

- Fig. 15 is a section

elevation of the ma- or
Fig. 1, showing the

open but with certain

al e

S operative to an in-
ming operation. =

levation similar to 100
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2

Fig. 14 except that the tie forming jaws are
in closed position.

Fig. 16 1s a transverse section on line 16—16
of Fig. 1. |

Figs. 1% and 18 are, respectively, trans-
verse sections on lines 17—17 and 18—18 of
Fig. 1. | '

Figs. 19 and 20 are, respectively, trans-
verse views in different forms of rolls or
assumed by the metal bands 1n one of

shapes
the tie forming operations effected by means

of my machine.

Briefly described, my ihvention embodies
a tie forming mechanism for metal bands
adapted to be applied to boxes, bales, crates,
and the like, and includes a base on which 1S
mounted spaced gripping devices for gTip-
ping the overlapped portions of a metal
the strap around
2 box or the like in a step-by-step movement
when the strap is tightly held against re-
verse movement and lateral dispacement
from tensioning position, means operable
thereafter for cutting off a necessary length
of met3l strap from a Toll, and means there-
after operable for deforming the overlapped
end portions of a metal strap longitudinally
and for transversely crimping and 1nter-
locking said portions to prevent the:r pulling
apart when the machine 1s detached.

As the machine is generally arranged, 1
provide a portable flat base 1 which is adapt
ed to rest upon a box, bale, crate, or the ke
B, and which is provided with longitndinally
spaced upright bearing lugs 2 and 3 having
rearward extensions 27 and 87, respectively.
A pin or shaft 4 is held in the portions 2’
and 8’ of said lugs and serves as a main
axis for the device. A pair of plates 5 and
6 are provided with downwardly cxtended
arms 5’ and 6/, respectively, which are P1v-
otally held on said shaft adjacent the lugs
9 and 3, as shown in Fig. 9. The forward
portions of plates 5 and 6 are connected by
neans of a bolt 8 which also extends thru
a pair of arms 9 and 10 of a forming member
14 and thru an arm 11 of an associated form-
ing member 12 intermediate said arms 9 and
10. The member 12 removably carries a
forming die 13, as shown in Figs. 8 and 12,
and is of itself movable about the axis of

“the bolt 8, and is additionally movable to-

cether with member 14 about the axis of shaft
4. Member 14 carries a tie forming die 15
which mates with the die 13 on member 12.
Thus the two dies 13 and 15 are movable rela-
tive to each other about the axis of bolt 8
and are together movable about the axis of
shaft 4 with plates 5 and 6.

“ The jaw ,members are toggie ‘connected
with a pair of operating Jlevers 16 and 17 1n
the following manner: The arms 9 and 10 of
jaw member 14 are pivotally connected to op-
posite sides of a central extension 18 from
the lever 16 by means of a pin or bolt 19,

1,897,850

while the arm 11 of the jaw member 12 is

pivotally connected to the lever 17 by means
of a pin or bolt 20. This construction 1s
clearly shown in Figs. 14 and 15.

The frame members 5 and 6 are rearwardly

:nclined and elongated and have elongated

slots 21 and 22, respectively, therein adapted
to receive the flattened ends 23 and 23’ re-
spectively of a pin 24, which 1s carried in
the lever 16 and extends through the short
arms 167, 16’ of lever 17. The connection be-
tween the jaw members 12 and 14 and the
levers 16 and 17 provides a toggle which op-
erates to open and close the jaws when the
levers 16 and 17 are operated in reverse di-

rections.

The lever 16 is provided with a sector 25

of substantial radius which is formed con-
centric with the axis of shaft 24 and 1s pe-
riodically engaged by a pinion 26 carried on
o shaft 97 in the lever 17. Said lever 17 1s
bifurcated o that the lever 16 and the jaw
member 12 are intermediate the furcations of
said lover. The pin 24 serves as a hinge for
the levers 16 and 17 and is guided in the
Jots 21 and 22 of the frame members 5 and
6 as shown in Figs. 8 and 18. Tt will be ob-
corved that sector 25 of the lever 16 may be
rocked on the pin 24 to a position beyond and
-ubstantially out of engagement with the
pinion 26. The three pins 19, 20 and 24 pro-
vide the axes for the toggle connected jaws
and levers.

The -retor 25 is operated by means of a
handie 28 which is attached by suitable means

to the lever 16, as shown in Fig. 13, for in-

«tance. 1 provide ratchet means such as 1S

chown in, Fig. 6 for operably connecting a

handle 29 with the pinion 26 in order that the
pinion may rotate n a clockwise direction
when meshed with sector 25, as seen “i Fig.
15, for moving lever 16 forwardly, or freely

in a reverse direction when the sector 1S Te- .

tracted rearwardly and the handle 29 1s dis-
connected therefrom. To this end a ratchet
wheel 30 is fixed to one of the ends of the
pinion shaft 27 and said ratchet is mounted
between the spaced sides 81 and 32 of a fix-

ture 33 which is loosely mounted to swing on
the pinion shaft 27. The handle 29 is pro-

‘vided with an upturned end portion 34 which

is mounted between the sides 31 and 32 of
the fixture 33 on a pin 35, and said handle
has an ex‘ension 36 on its upper end forming
a pawl for engagement with the ratchet. As
shown in Fig. 13, when the machine 1s at rest
the handle 29 is so arranged that when the
machine is in extremely opened position and
the pinion 26 is disengaged from the sector
o5 the pawl 36 on the handle will be dis-
engaged from the ratchet 30, thus permitting
the free rotation of the pinion when the sector

is moved into engagement therewith, sa1d

pawl being held inoperative by gravity.
One side of the lever 17 1s provided with a
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detent 37 which is pivotally mounted on a
screw o8 attached to the lever 17 and has g
hoolz-like portion 39 extending upwardly into
engagement with a recess 40 on the inner
side 31 of fixture 83. Thus, when the handle
20 occupies the position shown in Fig. 13,
the handle is prevented from counter-clock.
wise rotation and pinion 26 is free to rotate
imdependently of the handle. '

The detent is yieldably held in position by

means of a sprine 41 which COMPresses be-
tween a lug 42 on the detent and a portion
ot the Iever 17, as shown in Fig. 8, so that
the movement of the handle in a clockwyise
direction will disengage the fixture 33 from
sald detent. | _

The movement of the levers 16 and 17 to.

gether forwardly and backwardly on the axis

4 1s liniited by means of a link 43 which 1s
pivoled at 44 to a lue 45 on the base 1. Said
Imk 43 has an elongated slot 46 thru which
an end of the pin 24 is extended. Thus, the

~engagement of the pin 24 with the upper end

25

0
=

of slot 46 limits the forward movement of tha
levers, and the engagement of said pin with
the lower end of said slot limits the rearward
movements thereof. The forming dies 13
ond 15 are preferably detachable from the

members 12 and 14 respectively. Tothisend.

suttable erooves may be formed in the JaWs
into which the dies may be inserted and held
by means of set serews 47, such as are shown
i g, 15, or otherwise.

In order to transversely form and crimp
the overlapped ends of the mental s'raps
substantially into the forms shown in Fies, 19
and 20 inclusive, I provide the dies with seras.
circtlar recesses 48 and 49 and with stag-
gered -teeth 50 and 51 alternating with the
ceeth or grooves 52, as shown in Fig. 12, As
shown in my co-pending application for
pa‘ent. filed Dec. 19, 1927, Ser. No. 241,037,

~any surtable form of tie may be formed by

435

W
Ot

)

57 and 58 within which

changing the dies.

As shown in Fig. 4, one of the ends 53 of
a metal strap S is bronght arcund the left
hand end of and over the box B and over
piates 57 and 58 on the base so that the end
will abut a plate 54 which i« pivotally mount-
ed on a pin 55 agains* the inner side of the
lug 3. The base 1 of the machine i< provided
with a central aperture 56 intermediate plates
the jaw members 192
and 14 operate. The plates 57 and 58 are
rounded at their edees so that the bands may
be readily threaded thereover and beneath

spaced gripping devices 59 and €0 supported

above pla‘tes 57 and 58 respectively. The
eripping devices 59 and ‘60 are preferably
formed of metal plates plvoted, respectively,
on screws 61 and 62 and within the front
portions of the lugs 2 and 3. _
portion of the strap is adapted to he engased
by the gripping member 59. and the mght
hand portion 63 of the scrap 1s adapted to be

The left hard

3

engaged by the gripper 60, as hereinafter
explained, '

A block 64 is provided above and spaced
from the foot 57 sufficiently to permit the
portion 53 of the band to rest between the
block and the foot, while the portion 63 of
the band rests upon the upper surface of
block 64 and extends to the lett, as shown in
Figs. 4 and 5. .

The lugs 2 and 3 are provided with plates
65 and 66 which are similar, »-1d each have
downwardly turned outer end portions 67 and

inner end portions 68. Said plates are piv-
pins 69 and 70, respec’ive-

otally mounted on |
ly, which extend thru the end portions 67 and
68 1n cach case, and the associated lugs 2 and
5. The portions 5 and 6’ of the frame mem-
bers 5 and 6 respectively carry arms 71 which
are pivoted thereon by means of pins 72,
and the upper ends 73 of ¢aid arms are curved
and engage correspondingly formed recesses

74 1n the inner depending portions 68 of the

plates 65 and 66. Thus, as the frame mem-
bers 5 and 6 are rocked on their axis 4 (see
Iig. 9), the arms 71 are correspondingly
rocked on their axes 72 so as to correspond-
ingly rock the plates 65 and 66. Said plates
are connected with and are effective for re-
leasing the gripping devices 59 and €0 ot the
completion of a tying operation. This oper-
ation 1s accomplished by means of the mecha.
nism shown particularly in I 1gs. 8, 17 and 18.

The gripping devices 59 and 60 are sub.
stantially similar in all respects and are con-
trolled in their operation by means of the
plates 65 and 66.  To this end the plates 65
and 66 are provided with members 75 which
have U-shaped bodies embracing and pivotal-
Iy held on arms 76 which extend torwardly
from and are formed on the plates 65 and
06. The members 75 are pivoted to the arms
76 by means of pins 77 and the inner sides

({
78 of the members 75 are provided with de-

- pending extensions 79 which have outwardly

bent Iugs 80 engaging elongated slots 81
formed in trigger plates 82 which are also
pivoted on pins 77.  Said trigeers have elon-

00

10C

105

110

gated slots 83 for receiving the pins 77 and

are held between the arms 76 and the sides
78 of the members 75. Thus the triggers 82
may reciprocate vertically on the extensions
79 and the pins 77, but also rock with the
members 75 on said pins. |

It will be observed, as shown in F 105, 17
and 18, that the lower ends of the trigger
plates 82 have forward edges 84 which pro-
Ject normally forwardly into the planes of
the strap ends. When the portions 53 and
63 of strap S are moved cdgewise into the
positions shown in IMig, 4 preparatory to a
tying operation the rear edges thereof en-
gage the forward edpes 84 of the triggers 82
and force said trigoers backwardly. The
gripping devices 59 and 60 rock on serews 61
and 62 and are normally urged downwardly

115

120
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into gripping positions by means of springs
85, 85 which are attached at their lower ends
to the horizontal arms 86 of the grips, and
at their upper ends are attached to lugs 87
which project outwardly from the triggers
82. The portions 79 of the members 75 are
provided on their forward edges with shoul-

 ders 88 which normally engage the upper

3.0

- and the triggers 82

43

edges of the gripper arms 86 for normally
holding the grippers 59 and 60 out of en-
gagement with the straps S and substantially
spaced from the feet 57 and 58.

When levers 16 and 17 are in retracted po-
sition as shown in Fig. 13, the grips 59 and
60 are held upwardly so as to permit the strap
portions 53 and 63 to be inserted thereunder,
are held downwardly so
that their edges 84 will engage the strap por-
tions as they are properly positioned 1n the
machine preparatory to a tying operation.
The movement of the triggers 82 backwardly
by engagement with the strap also rocks mem-
bers 79 rearwardly so as to disengage the
shoulders 88 from the gripper arms 86, thus
releasing the grippers 59 and 60 which are
then urged downwardly by the tension of
springs 85 into gripping engagement with
the strap portions 53 and 63, respectively.
~ As shown in Figs. 4 and 9, the gripper 60
is provided with an inwardly extended arm
89 which extends thru a slot 90 in a plate 91
which is pivoted on a pin 55 in lug 3 inward-
Iy of the stop plate 54. The plate 91 is pro-
vided with a right angularly bent depend-
ing end lug 92 at its outer end which nor-
mally rests above the strap S, but when the
oripping 60 is released by the disengagement
of shoulder 88 of member 79 therefrom sub-
sequent to the positioning of the portions 53
and 63 of the band in the machine, the tension

of the spring 85 is effective for dropping the th
9 mitting

lever 16 and sector 25 into engagement with

plate 91 into the position shown in Kig.

 with the lug 92 overlying the forward edges

~ tion 63 of the strap S, as seen In Fig. 4.

¢ portion 5’ of the plate 5. The arm 97 has an

gripper 59,

mounted by means of

of the strap. Thus, during the subsequent op-
eration of the machine the strap ends are pre-
vented from displacement during a tying op-
eration.

It may be noted at this point that the
for instance, is arranged so that
the portion 53 of the band S may be moved 1n
a right hand direction into the machine, as
seen in Fig. 4, but not in a reverse direction.
Also the gripper 60.is arranged so the por-
tion 63 of the band may be moved to the left
thereunder but not in a reverse direction. -

Adjacent the inner edge of foot 57 1 pro-
vide a cutter blade 93 which is pivotally
a screw 94 on the bloc
64. (See Fig. 7.) The inner face 95 of
block 64 cooperates with the cutting edge 96
of the blade 93 for cutting the left hand Oﬁ‘-

e
cutter blade is operated by means of a link
97 which is pivoted on a pin 72 carried by the

shown in Fig. 13, will en
pin 24 for preventin

“erly .tension the

1,897,650

arcuately formed head 98 which seats in &
correspondingly formed recess 99 in an up-
wardly extended arm 100 of the cutter.
Thus, the cutter is actuated when the plates
5 and 6 rock forwardly at the completion of
a tensioning operation for severing the bind-
ing strap of a box from a roll of material.
The initial movement of levers 16 and 17 and
plates 5 and 6, by means of handle 28, op-
erates the cutter, and the continued operation
thereof serves to hold the cutter downwardly
on the severed portion 63 of the strap until
the completion of a tying operation.

As shown in Fig. 5, and
Fig. 13, when the machine 1s opened to a
maximum extent and a band has been posi-
tioned in the machine preparatory to a tying
operation, the levers 16 and 17 are rhoved
forward simultaneously in order to cut off the
band and to set the releasing triggers 82 for
the grips 59 and 60 so that the grips will be
released from the band at the compF
tying operat:on,

70

referring also to .

80

85

_ etionofa
and also for the purpose of

preventing the closing of the'jaws ontheband

ends until the jaws have been moved into
proper position. For this purpose I provide
on & side of the machine, as shown in Fig. b,

a lever 101 which is pivoted on’ the bolt 8

and has a heel 102 which overlies the portion .

103 of the cutter block 64. The free end of
the lever 101 has a recess 104 therein which,

when the levers 16 and 17 are positioned as
ge the end 23 of

ment of levers 16 and 17, and will effect their
operation together. When said levers have
been moved together’forwardly into in:tial
nosition for closing the jaws the heel 102
of lever 101 engages the portion 103 of block
64, thus rocking lever:101-and disengaging
the portion 104 from ‘pin 24, thereby per-
the furtheér forward movement of

the pinion 26.
Thereafter, by turning the handle 29 mn a
clockwise direction, as seen in Fig. 8, the

95

the relative move-

100

105

110

meshing of the pinion 26 with sector 25 will

move lever 16 still further forwardly, and
during the movement thereoi the forming
and crimping of the band ends into inter-
locked relat’on will be effected by the dies
18 and 15 of the jaw members 12 and 14 re-
spectively, as hereinafter<described.

“Prior to the operation of levers 16 and 17,

-~ however, as described, 1t is necessary to prop-
eriy strap around the package.
T -accomplish - this tensioning of the strap

by means of a manually operable lever pro-
vided with a supplementary grip for the por-
tion 63 of the band. The lever or handle 106
is pivotally held on the extension 105 of
base 1 between a _
on a pin 121 extended through lugs
124 on the bottom of the lever. The lever
is tensioned and urged to the right, as seen

lug 107 and a front rib 108’
123 and.

115

120

125°

130
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in Figs. 1 and 4, by means of a spring carried
on the pin 121-and having its central loop
126 overlying a portion 107 of the base and
its ends 125 and 125’ overlying the lugs 123
§ and 124 of said lever, respectively, or other-
wise suitably arranged. '

A link 110 is pivoted to the rib 108 at 1107
and at 114 to a U-shaped yoke 111 having
sides 112 and 115 through which the pin 114

10 extends. The yoke 111 embraces g lever 116
which is yieldably held on pin 114 and is pro-
vided below the yoke with a foot 118 which

rojects forwardly over a ouide bar 119

formed on the inner side 112 of voke 111.

18 The lower end of lever 116 has gripping

teeth 120 thereon which are adapted to be

urged downwardly into engagement with the

pertion 63 of strap S by a spring 117 com-

pressed between the upper end of lever 116

20 and the end of yoke 111. The foot 118 may

~have a downwardly bent lug 116" for over-

lying the forward edge of the strap S so as to

prevent displacement of the strap from the

gripper. The side 112 of yoke 111 is pivotally

25" secured to a lug 1922 of operat:ng lever 106 by
means of a pin 113.  (See Figs. 1 and 3.)

When the portion 63 of strap S 1s moved to

the left, as seen in Fig. 4 over the bar 119

and. beneath the foot 118 and the gripping

30 teeth 120, the lever 116 will yield against

the tension of spring 117 and the portion

116" will depend over the outer edge of the d

strap S. _- -
When the strap 1s positioned in the ma-
85 chine and extended around 1 box or the like,
as shown in Fig. 4, the grip 60 holds the por-
tion 63 against movement to the right, the
grip 59 holds the portion 53 against move-
ment to the left, and the grip lever 116 is
40 engaged with portion 63 preparatory to a ten-
soning operation. Whereupon, the - move-
ment of lever 106 to the left, tooether with
yoke 111 and grip lever 116, will pull the
portion 63 of the band to the left, corre-
45 spondingly. The continued movement of the
- lever 106 backwardly and forwardly for a
requisite number of operations will suffice to
tension the strap around the box, the retrac-
tion of the lever at each movement serving
80 to retract the grip lever 116 also, prepara-
tory to a further movement of the strap. -
Thus the strap is tensioned in a step-by-
step movement. o
| One type of tie 133 isg formed by rollin

86 the intermediate portions of the overlappeg |

- ends of the strap transversely, the two over-
lapping portions of the strap being rolled
about a common axis. In the formation of
the tie 133 the initial operation would con-
80 sist in rolling the over apping portions of
the strap, and finally the two rolls, when
compactly formed as shown in F igs. 19 and
20, are crimped transversely of the rolls so
as to 1nter-lock and retain the rolled portions

85.1n their tied positions. Ag shown in Figs,

19 and 20, the outer edges 134 and 185 of the
rolled portions of the tie either substantially
abut or.overlap the opposite edges 136 and
137. -

Of course the dies of the forming jaws may 70
be altered to correspond to any particular

Torm of tie desired.

Now in operation, the sequences are as fol-
lows: When viewed from the front of the
machine, (Fig. 4), and the machine is ag 76
shown in Fig. 13, a metal strap S is drawn
around the box with the left hand portion
oo thereof moved to the right over foot 57
and under grip 59 and block 64 until the end
of the strap abuts the plate 54. In thug 80
positioning the strap it is forced rearward-
ly against the edge 84 of left hand trigger
82 1nto correct position behind the Iug 92
on plate 91. Similarly the right hand end
of the strap is moved to the left thru the 85
machine under the plates 54 and 91 and over
the foot 58, thence over the cutting block 64
and under cutter 93, over the grip 59, thence
over the bar 119, and under foot 118 and «
gripping teeth 120. The strap is forced rear- 90
wardly 1nto position against edge 84 of right
hand trigger 82, behind the lug 92 of plate
91 and behind the lug 116’ on lever 116,

As hereinbefore described, the forward ,
edges 84 of triggers 82 yield backwardly o5
when engaged by the strap and release and
rop the grips 59 and 60 into £ripping en-
gagement with the portions 53 and 83 of the

‘strap. Thereafter the handle 106 1s operated

backwardly and forwardly for a sufficient 100
number of times to roperly tension the band
1 the machine, a,ndp '

of the band is attained a cutting and forming

Assuming that the machine is at rest in 106
the position shown in Fig. 13, with the strap
positioned in the machine as shown in Fig,

4, and suitably tensioned preparatory to a
tying operation, the levers 16 and 17 will
be locked together by engagement of the por--+11¢
tion 104 of bar 101 with the left hand end of |
pin 24, Therefore an ensuing counter-.
ciockwise forward movement of the handle.
28 attached to lever 16 will rotate levers

16 and 17, together with plates 5 and 6, about il# L

~.the axis of their common fulcrum 4 until the

Jaw members 12 and 14 gre mitially posi-

- tioned over the overlapping portions 53 and

r

63 of strap S. Such initial forward move-
ment of levers 16 and 17 serves to actuate 120
cutter 93 thru its connection with plate 5.by
means of link 97 and the operation of the
cutter will sever the surplus materia] from -
the strap at the inner edge of the cutter block .
64. It must be understood in this cornection 125
that the severing of the strap is accomplished
while the strap is held in tension around g
box or the like and prior to-the tie forming
operation. = | - | |
- The cutter 93 remains depressed and held 130
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~ in frictional engagement with the upper por- wardly in the slots 21 and 22 of plates 5
tion 63 of the strap during the ensuing tying and 6 respectively. While sector 25 moves
operation so as to grevent the upward thrust forwardly, pinion 26 and lever 17 move rear-
of said portion and the possible Jistortion of wardly until and after the pinion is meshed

& the tie. The further movement, in a for- with tie sector. The further and final move- 70

" ward direction, of lever 16 first moves the ment of levers 16 and 17 while pinion 26 1s
sector 25 into mesh with the pinion 26, and traversing the sector 25 operates the toggle

thereafter the handle 29 1s rotated in a clock- connected jaws so as to close the jaws over
wise direction, as seen 1n Fig. 13, for rotating and form the tie in the overlapped portions

10- the pinion In & corresponding direction an of the strap. 7
for advancing the sector 25 and lever 16 fur-  Particular attention 1s directed to the coop-
ther forwardly for the purpose of forming eration of the gripping devices 59 and 60 on
the tie in the overlapped portions 53 and opposite sides of the forming means and the
63 of the strap as shown in Figs. 8 and 15. grip 120 associated with the tensioning han-

15. Thus, when & maximum effort or pressure is dle 106. It will be observed that the grip- &
‘required for actually forming the tie, & sub- ping devices 59 and 60 are yieldably disposed
stantial leverage is provided by the tiliza- above the stationary feet 57 and 58 respec-
tion of pinion 26 ang cector 25. The handle tively, over which the lapped ends 53 and
69 is rotated in a clockwise direction antil - 63 of the strap S are adapted to be positioned

30 the pinion 26 has traversed the entire sector for a forming operation. | 85"
ok at which time the tie forming operation __ The novelty of this structure is two-fold.
will have been completed. This final posi- First, in that the grips 59 and 60 are normal-
tion is shown in Fig. 15. - ly held upwardly from the feet 57 and 53
The handle 29 1s then disengaged from the. Tespectively so as to permit: the insertion of

25. ratchet 30 by turning the same 1n a counter- the strap portions 53 and 63 edgewise 1nto 69
clockwise direction until the member 33 asso- forming position over the feet 57 and 58 re-
ciated therewith is engaged with the detent spectively. Ashasbeen explained, the move-
37 so as to prevent the counter-clockwise ment of the portions 53 and 63 into position
_ movement of the member 33 and handle 29 actuates the triggers 32, thereby causing the

3. when the handle 28 is employed for quicklﬁ grips 59 and 60 to drop downwardly into 85
- retracting sector o5 from engagement wit clamping engagement with the strap por-
" pinion 26 and to the position shown 1n Fig. tions. The grips 59 and 60 are so fulcrumed
"~ 14.. The retraction of lever 16 disengages on their pivots 61 and 62 respectively that
~ the jaws from the ties previously made -they prevent the outward movement of the

35- and reengages bar 101 with shaft 24. There- strap portions 53 and 63 from beneath the 100
" after the further retraction of lever 16 grips, yet permit the inward movement there-
will also retract lever 17 until the two of. More definitely stated, the grip 59 pre-
levers assume their normal position of rest vents the movement of the portion 53 to the

ac shown in Fig. 18, in which position the left, as seen in Fig. 4, but permits the move-

40 jaws 12 and 14 are-completely retracted from ment of said portion to the right, whereas 105
the strap S. : . the grip 60 permits the portion 63 to be
" When the machine is 1n position as shown moved inwardly thereunder, but prevents the
in Fig. 14, the further retractive movement movement of said portion to the right. Thus,
of lever 16 and plates o and 6 serve to lower when the strap S is extended around a box
46- the triggers 82 into operative position pre- Or the like and the end portions 58 and 63 of 110

paratory to receiving another section of strap the strap are gripped in the manner shown 1n
material for making a tie. These triggers Fig.4 by the members 59 and 60 the strap 1s so
remain in their lowered position until the positioned in the machine as to permit the
initial forward movement of levers 16 and subsequent tensioning of the strap around
§0- 17 elevate the same simultaneously with the the box. _ . 115
operation of the cutter 93 for severing the  The tensioning of the strap, as hereinbe-
strap and prior to the meshing of pinion 26 fore described, is accomplished by means of
with sector 25. The triggers are held in their the lever 106 and grip lever 116, the surplus
) uppermost positions until the final move- portion of the strap forming a cont'nuation
- §5-ment of lever 16 1s accomplished. of the end portion 63 being extended be- 120
' The movement of the triggers '« effected neath the grip 120 and over the bar 119. Thus
thru their connection with the plates o and the poriion 63 is free to move to the left
.8 by means of the .members 65 and 66 and when oripped by the member 120 and the
. links 7. - lever 106 1s swung 1n a counter-clockwise di- |
-ss. It will be noted that the simultaneous for- rection on its pivot 121. On the return stroke 125°
. ward movement of levers 16 and 17 about of the lever 106, however, the grip 120 will
. “the axis of pin 4 continues until shaft 24 slide over the strap S so as to re-grip the
. - reaches the upper end of slot 46 in bar 43. strap at another point for further movement
- Thereafter the-further forward movement of the portion 63 to the left, the grip 60 per- -
&5 of lever 16 causes the pin 24 to move down- mitting such movement of the strap at each 130
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operation of the lever 106. Thus, the tension-

Ing of the strap is accomplished in a stel[;-
by-step movement mw.2rely by operating the
lever 106 with the grips 59 and 60 automati-
cally operating to permit the tensioning of
the strap and to hold the strap in successive
stages of tensioning. |

What I claim is: | ' +

1. A machine of the character described
comprising a base, means for supporting the
two ends of a binder in overlapping position
on sald machine preparatory to a tying op-
a pair of Jaws pivotally connected to-
gether and together movable to and from
operative position, a prima operating mem-
ber connected to one of said Jaws, a secondary
operating member connected to the other of
sald jaws, means for locking said operating
members together for moving the jaws into
closing. position, means for moving the pri-
secondary operating
members relative to each other for closing the
jaws, and means operable on the retraction

~of said operating members for releasing the

25

machine. -
tying the overlapped
the combination with tying

tied binder from the
2.-In a machine for
ends of a strap,

-means, of means for gripping and holding

30

~ated wit

38

for rendering the gripp'ng

the strap ends dur'ng a_tying operation,
means for holding said gripping means out
of gripping position prior-to the 1nsert on
of a strap in the machine, and means associ-
the gripp‘ng means and operable
by the insertion of a strap in tying position
‘Ng means operative.
3. In a

ends of a strap as characterized in claim 2,
including devices controlled by the ty'ng

_ means for releasing the gripping means from

40

45

- tion, and tying means
‘normally inoperative

IR F R LR ]
—
. il
- A
. . -

- 1In tying position
- devices o

55
60

05:

the tied strap and
means
tion.

for resetting the gripping
preparatory to another ty'ng opera-

4. In a machine for tying the overlapped
ends of a strap, the combination with

means
for supporting the strap ends in tying posi-
adjacent thereto, of

holding the strap ends stationary during a
tying operation, and means engageable by
e strap ends when they are inserted
for rendering the gripping
erative on the strap for the purpase
described. -

5. In a machine for tying the overlapped
ends of a strap, the combination of spaced
means for supporting the strap ‘in tying
position, tie forming means intermediate the
supporting means, means operable to move
the tie forming means to angefrom operative
pos'tion, gripping devices supported above
sald supporting means and 1noperatively
held relative to the stra;a when the tie form-
Ing means is retracted from operative posi-
tion, and means associated with the

devices and engageable by and when the strap

‘the

machine for tying the overlapped

gripping devices for

gripping. .
~moved about the axis of the plates to

7

ends are being operatively positioned, for

gripping devices operative to
stat’orary during a forming

rendering the
hold the strap
operation.

6. In a machine for tying the overlapped
ends of a strap, the combination of g pair of
supporting members for operatively holding
a strap in tie forming position, tie forming
Jaws intermediate said members, means op-
erable to advance said jaws to and to retract
the same from forming position, gripping
devices adjacent said supporting members,
means associated with and for releasing the
gripping devices for engagement with the
strap ends when said strap is positioned on
the supporting members, and means con-
trolled by the opening and retraction of said

~Jaws for releasing the gripping devices from

the strap ends and for resetting the same for
another operation. -
- 7. In a machine

‘ for tying
ends of a strap,

the overlapped

70

76

- 80

85

the combination with a pair
‘of tie forming jaws and means for supporting

the strap ends in tie forming position relative

thereto, of a pair of gripping devices for
gripping engagement with. the overlapped
strap ends, respectively, means controlled by
ositioning of the strap for releasing and
rendering said gripping devices operative on
the strap ends, means operable to open and
close the jaws preparatory to and following
& tying operation, and means controlled by
the opening of the jaws for releasing the
gripping devices from the strap ends and for

resetting the same in normally inoperative
positions. '

8. In a machine for tying the overlaﬁmped -
tie

ends of a strap, the combination wit

forming means and means for supporting the

strap around a box or the like, of grippers
normally held inoperative with respect to the
strap ends, triggers operable by the move-
ment of the strap ends to forming position
for releasing and engaging the grippers with
the strap ends, and means ccmtrolgq_

forming means for releasing the
from the strap ends and for resetting the

same at the completion of a forming opera-.

tion.
9. In a machine

means for supporting a strap in tyling posi-
tion thereon, and tie forming means engage-
able with said
levers hingedly connected together, a pair
of plates pivoted to said frame and adjust-

by the
grippers -

for tying the overlapped-
.ends of a strap, the combination of s frame,

90

95 -

100

.105

11q

115

strap and including a pair of -
120

ably connected with said levers at their axis, -

& pair of forming jaws

hingedly connected .. c

together and toggle connected at: spaced .

points with said levers respectively, gears on:
said levers arranged for interengagement but
-normally disengaged, means for locking said:

- plates to said levers wh |

plates and said jaws may be simultaneously

and from

ereby said levers, said -

125

130
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jaw closing position, & handle on one of said
ievers for moving both of the levers on their
axis subsequent to the moving of the jaws

to jaw closing position for mes ing the gears |

of said levers, and an operating member on
<aid other lever for further moving both of
the levers on their common axis and said JAWS
on their axis for closing the jaws, and means
for disengaging said levers and opening said
jaws subsequent to a tie forminﬁoperation.
10. In a machine for tying the overlapped
ends of a strap, a pair of spaced stationary
members over Whi(g’l the lapped gortions of
the strap respectively are adapted to be po-
sitioned, gripping
said members for engagement respectively
with the lapped portions of the strap, each of
said gripping (ﬁvices permitting the asso-
cisted portion of the strap to be moved 1n
the direction of the other oripping device but
preventing the movement thereof in an op-
posite direction, whereby the strap may be
held at a predetermined tension around a box
or the like during a tie forming operation,
means associated with and for normally hold-
ing said gripping devices spaced from said
stationary members so as to permit the move-
ment of the lapped strap portions edgewise
into position adjacent the gripping devices,
said last megtioned means including mem-
bers projecting into the path of and adapted
to be engaged by said strap portions as sald

~ portions are moved 1nto forming position for

G0

" means inoperative to

€0

s

3 vices operative on the strap,

. said jaws

‘on a common axis for moving said

releasing and rendering said oripping de-
and means for
yieldably supporting the gripping devices in
¢lamping position on the strap portions when
the gripping devices are so released.

"11. In a machine for tying the overlapped

the combination with a base,

multaneous movement of said ]
levers preparatory to and following a form-
ing . operation, one of said levers having a
sector thereon, the other of said levers hav-
ing a pinion rotatably mounted thereon, said
sector and said pinion adapted to be swung

' pinion and
sector into mesh, and manually operable

means for rotating said pinion on and caus-.
traverse said sector for ren-

ing the same to
dering said jaws operative on the work, and
means for rendering the ‘manually operable
_ rmit the unmeshng
of said pinion and said sector at the comple-
tion of a forming operation. o

'12. In a machine for tying the overlagped
ends of a strap, the combination of a base,
means for supporting the lapped strap por-

tions in forming position, a palr of levers

hingedly connected together and hingedly

]

mounted on said frame

Jevices mounted adjacent

rocking of said
pair of

1,897,850

a pair of forming jaws hingedly 'Cﬁnhecte(i
together and to§gle connected with said
levers respectively, means permitting the
simultaneous rocking of said levers and said
jaws on said frame preparatory to a form-
ing operation, a leverage applying member
connected with one of said levers, and means
for rocking said levers relative to each other
whereby said leverage applying member may
be operatively connected with both levers
and serve to further rock said levers together,
and also to close said jaws for completing

forming operation.

13. In a machine for tying the overlapped
ends$ of a strap, the combination of a Ease,
means for supporting the lapped ends of the
strap in tying position, including stationary
members and grips yieldable relative there-

to, a cutter for severing the surplus portion

about different axes,

70

75

80
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of the material from the strap, forming jaws

hingedly connected together and adjustable

on their hinge so as to open and close rela-
tive to the lapped portions of the strap, &
pair of operating levers hingedly connected
together and toggle connected with said Jaws
respectively, and members hingedly sup-
ported on said base and connected with said
jaws and with said levers whereby the move-
ment of one of said levers in a given direc-
tion will effect the movement of said other

lever, said jaws,and said members to an ex--

tent sufficient to position the jaws for clos-
ing over the strap, and will also operate said
having a sector

cutter, one of said levers
having a driving

thereon, said other lever

pinion thereon, and a handle for operating
said pinion, means for thereafter moving
said levers on-a cOmMmMON &Xis
pinion with said sector and to close said jaws
on the lapped portions of the strap, said
handle being effective for applying power
to said first mentioned lever thru said sector
for forming the tie. . |

14. A machine for tying the overlapped

05

100

to mesh said .

106

110

ends of a strap as characterized in claim 13, -

including a ratchet device connecting sald
handle with said pinion wherewith to close

.
[

said jaws, and means for disengaging the
handle from said pinion to permit the dis-
engagement of the pinion
when the levers and jaws
normal position. |

15. In a machine for tying the overlapped
ends of a strap, the combination of a base,
means thereon for supporting the lapped

are restored to

‘portions of the strap during a forming oper-
ation,

and forming means on said base, 1n-
cluding a pair of members hingedly connect-
ed to said frame, means
members on the frame, a
jaws hingedly connected together
and to said-rocking members, a sector hinged-
ly and slidably connected to sald rocking
members, a lever hingedly connected to sal

for limiting the

1156

rom the sector
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sector and having a pinion rotatably sup-
ported thereon for mesh with the sector, said
Jaws being toggle connected respectively with
sald sector and said lever, an operating
member connected with and adapted to rotate
said pinion in a given direction but per-
pinion in an
opposite direction, the movement of said
sector forwardly serving to simultaneously
move said jaws to closing position and said
rocking members, said lever and pinion cor-
respondingly about the axis of said rocking
members, the further movement of said sector
forwardly serving to mesh said pinion with
and cause the same to traverse said sector

for forming a tie in the lapped portions of

the strap. _
16. A machine for tying the overlapped
ends of a strap as characterized in claim 15,
including a cutter operatively connected with
one of said rocking members and adapted to
be actuated for severing the surplus material
from the strap when said rocking members,
sald jaws, sald sector and said lever are
moved on the axis of the rocking members.
17. In a machine for tying the overlapped
ends of a strap, the combination of a base
having means for supporting the lapped
strap ends in tying position, grips cooperat-
ing therewith for gripping and holding the

- strap against longitudinal movement during

40

o0

~from operative position in the machine, said -

6O

65.

a tying operation, a pair of forming jaws
intermediate said grips hingedly connected
together, and means connected with and for

advancing and retracting said jaws bodily

to and from closing position around said
strap ends. and for additionally opening and
closing said jaws subsequent to and during
a forming operation respectively, and means
associated with said grips and operative
when said jaws are bodily advanced and re-
tracted for engaging said grips with and
disengaging the same from said strap por-
trons respectively, for the purpose described.

~ 18. A machine for tying the overlapped

ends of a strap as characterized in claim 2,
including a device associated with and oper-
ative when the gripping means becomes op-
erative for overlying the outer edge of the
strap to prevent the displacement thereof
from operative position in the machine.

19. A machine for tying the overlapped
ends of a strap as characterized in claim- 2,
including a device associated with and oper-
ative when the gripping means becomes op-
erative for overlying the outer edge of the
strap to prevent the displacement thereof

device including a lever operatively con-

nected with the gripping means and pro-

vided with a depending lug inoperative with
the gripping means to permit the movement
of the strap thereunder into operative posi-
tion and operative with the gripping means

‘ends of the binder,
relative. movement, and initiate the move-

ends of a strap,

of and adapted to

9

so as to drop into position over the edgé of

the strap. - - |
20. In a machine for tying the overlapped

ends of a metallic binder, the combination

of a base, means for supporting the ends of

70

the binder in overlapped position prepara- -

tory to a tying operation, a pair of jaws
hingedly connected together and together
movable to and from operating pésition,
means for locking said jaws apart against

‘relative movement each to the other, a pri-

mary operating member and a secondary op-
erating member connected to the jaws where-
by one single continued movement of the
primary operating member will move the
pair of jaws together over the overlapped
and unlock the jaws for

ment of the jaws toward each other, and
render the secondary operating member oper-

5

80 .

85

ative for applying leverage to the jaws to

complete the tie forming operation.

21 In a machine for tying the overlapped

ends of a strap, a pair of spaced stationary
members over which portions of the strap

are to be positioned, gripping devices mount-

ed adjacent said members for engagement re-
spectively with the strap portions supported
by the members, holding means ‘associated
with and for normally holding said gripping
devices spaced from the stationary members
so as to permit the movement of the strap
portions edgewise into position adjacent the
gripping devices, said last mentioned means
Including members projecting into the path

85

100

of and adapted to be engaged by said strap

for releasing and rendering said gripping
devices operative on the strap, and means for
yieldingly supporting the gri
mn clamping position on
when the gripping devices are so released.
22. In a machine for tying the overlapped
8 pair of spaced stationary
members over which portions of the strap are
to be positioned, gripping devices mounted
adjacent said members for engagement re-
spectively with the strap portions supported
by the members, holding means associated
with and for normally holding said gripping
devices spaced from the stationary members
so as to permit the movement of the strap

_portions edgewise into position adjacent the

gripping devices, said last mentioned means
including members projecting into the path
be engaged by said strap
for releasing and rendering said gripping
devices operative on the strap, means for
vieldingly supporting the gripping devices
in clamping position on the strap portions
when the gripping devices are so released,
means for tying the gripped strap, and means
associated with the tying means operative
upon the completion of the tie for re-engag-
Ing said gripping devices with said holding
means. - _ .

gripping devices
the strap portions °
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93, In a machine for tying the overlapped
onds of a strap, a pair of spaced members
over which portions of the strap are to be
positioned, gripping devices mounted adja-
cent said members for engagement respec-
tively with the strap portions supported by
said members, holding means associated with
and for normally holding said gripping de-
vices spaced from the members so as to per-
mit the movement of the strap portions edge-

wise into tying position, said last mentioned

means including members projecting into the
path of and adapted to be engaged by said
strap for releasing and rendering said grip-
ping devices operative on the strap, a strap
tensioning mesns, one of said gripping de-
vices permitting the associated portion of the
strap to be moved by said tensioning means
in the direction of the other gripping device
but preventing the movement thereof in the
opposite direction, whereby the strap may
be tensioned by said tensioning means, means
for tying the strap, and means associated
with the tying means operative upon the
completion of the tie for re-engaging said
gripping devices with said holding means.

94. Tn a machine of the character described
a base, means for supporting the two ends
of a binder in overlapping position on said
machine preparatory to a tying operation, a
pair of jaws pivotally connected together and
movable together to and from OEerating posi-
tion, a primary operating member connected
to one of said jaws, a secondary operating

member connected to the other of said jaws,

means for locking said operating members
together for moving the jaws into closing
position, and means for moving sald primary

- and secondary operating members relative to

- 40

45

85

each other for closing the jaws.
25. In'a machine of the character described
a base, means for supporting the two ends

of a binder in overlapped position on said.

machine preparatory to a tying operation,
a pair of jaws connected together and mov-
able to and from operating position, a pri-
mary operating member connected to one of
said jaws, secondary operating member con-

1,807,850

other of said jaws, means for locking said
operating members together for moving the
jaws into the closing position, means for auto-

matically releasing said locking means when-

the jaws have been moved into the closin(gl
position, means for moving said primary an
secondary operating members relative to each

other for closing said jaws, and said lockingl'.-
means being operative for relocking said

members as the same are actuated for return-
ing the jaws from their closing position.

27. In a machine for forming a tie in the
overlapping ends of a metal binder, grip-
ping devices for supporting the binder 1n ty-
ing position, a gripper locking means for
retaining the gripping devices 1n an open
position, means for automatically releasing

the gripper locking means for rendering the
- gripping devices operative when binder is

inserted in tying position, a binder tying
means normally retained in a retracted posi-

70

75

80

85

tion, a cutter means operatively associated

with said tying means and arranged to be
actuated thereby to sever ,the binder, and
means associated with the tying means oper-
ative upon the return of the tying means to
its retracted position to automatically return
the gripping devices into locking engage-
ment with said gripper locking means.
LEO M. HARVEY.

nected to the other of said jaws, means for

locking said operating members together for
moving the jaws into closing position, means
for automatically releasing -said locking

means when the IEAE have been moved into

the closing position, and means for movVIng
said primary and secondary operating mem-

‘bers relative to each other for closing said

Jaws. _ - |
~ 926. In a machine of the character described
s base, means for supporting the two ends of
a binder in overlapped position on said ma-

chine preparatory to a tying operation, a pair

of Jaws connected together and movable to
- an

from operating position, a primary opez-

*_ ating member connected to one of said jaws,
65 secondary operating member connected to the
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