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To all whom it may concern:

Be it known that I, Howarp D. CoLMAN,
a citizen of the United States, residing at
Rockford, in the county of Winnebago and
State of Illinois, have invented certain new

and useful Improvements in Tying-Machines,

of which the following is a specification.

The object of this invention is to produce a
machine for passing a cord or other securing
element about an article or plurality of arti-
cles and tying a knot in said securing ele-
ment. -

The embodiment herein shown of my in-
vention is particularly intended for tying
such articles as may be properly held by pass-
ing a cord thereabout in only one direction,
but it will be understood that certain fea-
tures of the invention may be employed in

the construction of mechunisms for tying or |-
" bundling packages ‘or articles around which

the securing device should be passed several
times or in several directions.

In the accompanying drawings, Figure 1 is
a front side elevation of a tying machine em-
bodying the features of my invention. Fig.
2 is a rear side elevation of the machine.
Fig. 3 is an end elevation thereof. Fig. 4 is
a perspective view of the table upon which
the articles to be tied are placed, and the
mechanisms adjacent to said table. Fig. 5

is a detail view of a means for holding the

knot loose until the slack in the cord has been
taken up.. Figs. 6 and 7 are views of a clutch
comprised in the machine. Figs. 8 and 9 are
detail views of a portion of the cord-placing
and knot-tightening devices. Fig. 10 is a

fragmental detail view of the yielding. con--

- nection between certain of the mechanisms
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*.and 13 are detail views of the shear.

and the driving means therefor. Fig. 11
represents one of the cam disks. Figs. 12
ig. 14
is a perspective view of a portion of the guide
tube. Fig. 15 is a perspective view of one of
the cord clamps.
Before proceeding to a detailed descrip-
tion of the tying machine herein shown and
described, I W'ﬂ% first briefly outline its pre-
ferred organization, naming the several
mechanismg and the order in which they
operate. . s ,
The machine comprises a table or support
for the articles to be tied together. The cord

is carried around the articles placed upon-

said table by a longitudinally-movable flexi-

ble tube through which the cord extends,

formation, leaving the cord behind it.

said tube being guided in ‘traveling around
the articles by a fixed guide tube through
which said cord-carrying tube travels. In
order that the cord-carrying tube in its travel
shall loop the cord into the form of a loose
square knot, the fixed guide tube is given a
substantially complete square-knot forma-
tion at one side of the loop or coil which en-
circles the article or articles to be tied. The
cord carrier is of sufficient length to com-
pletely fill the fixed guide and project beyond

-each end thereof, one end of the carrier being
' connected to its actuator and the other end

being adapted to present a cord to a clamp.
It will thus be seen that as the cord-carrying
tube is passed through said coil and square-
knot formation a loose, substantially com-
lete square knot will be formed in the cord.
en the carrier with the cord has been
assed through the convolutions of the knot
formation, the free end of the cord is clamped
and held stationary. The cord-carrying tube
is then withdrawn from the coil and kém‘tci
ai
coil and knot-formation are slotted so that
when the cord-carrying .tube is withdrawn
the cord will drop through the slot and fall
ahout the article to be tied. The clamp in
which the free end of the cord is held and the
member that moves the cord-carrying tube
are then moved in opposite directions to
draw the cord tightly about the article and
complete and tighten the square knot formed
in said cord. The cord is then sheared at the
opposite sides of the knot and the article re-
moved. '

The embodiment herein shown of my in-
vention comprises a supporting framework 1,
over the upper side of which extends a table
top 2 having a slot 22 therein (Fig. 4). In
bearings 3 and 4 fixed in the supporting
frame 1s rotatably mounted a drive shaft 5
carrying at one end a fixed drive pulley 6.
Said drive shaft has a clutch connection with
a shaft 7 from which the various mechanisms-
of the machine are driven, in order that said
mechanisms may be stopped upon the com-
pletion of each tying operation and while an
article or plurality of articles is being placed
in position for the next (ving operation. The .
shaft 7 is rotatably moonted in bearings 8
and 9 in the supporting frame. In this in-
stance the connection between the shafts 5
and 7 is made through a pinion .10 fixed on
the shaft 5 and meshing with a spur gear 11
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loosely mounted upon the shaft 7. In one
face of the spur gear 11 is formed a circular
depression 12 (Fig. 6) having a recess 13 in
one wall thereof. Upon the shaft 7 adjacent
to the spur gear 11 is fixed a collar 14 ex-
tending into the depression 12. Slidably
mounted in a groove 15 in the collar 14 is a
plunger 16 which is arranged to be projected
into the recess 13 by a coiled spring 17.
When said plunger lies with its outer end in
the recess 13 the spur gear 11 will rotate the
shaft 7. The plunger 16 is depressed to
move it out ‘of the recess 13 by means of a
clutch ring 18 encircling the collar 14 and
having a portion 19 arranged to engage, the
plunger 16, move it out of the recess 13, and
thus stop the rotation of the shaft 7. The
means herein shown for shifting the clutch
ring 18 consists of an arm 20 fixed with rela-
tion to said ring, said arm being pivotally
mounted upon a suitable support 21 in the
supporting frame.
relation to the arm 20 is connected with a
treadle 23 by means of a link 24. A coiled
spring 25 attached at one end to'the arm 20
and at its other end to a fixed portion of the
supporting frame tends to move the clutch
ring 18 into position to disconnect the shaft
7 from the drive shaft 5. -

Upon one end of the shaft 7 is fixed a
crank arm 26 (Fig. 2) having a crank pin 27
adjustably connected therewith in any suit-
able manner. Upon one side of the support-
ing frame is pivotally mounted a gear sector
28 which is connected with the crank pin 27
by means of the connecting rod 29. The
gear sector 28 meshes with a pinion 30 fixed
upon one end of a shaft 31. Two hubs 32

-and 33 (Figs. 3 and 10)-are fixed upon said

shaft, said hubs having thereon lugs 34 and
35, respectively, against which lugs the op-
posite ends of a heavy coiled spring 36 bear.
One end of said spring also overlies a lug 37
formed upon a sleeve 38 which is loosely
mounted upon the shaft 31 adjacent to the
hub 33. The adjacent end of the loosely
mounted sleeve 38 extends into an annular
recess 39 in the hub 33. On the sleeve 38 is
formed a lug 40 adapted to lie within a re-
cess 41 formed in one end of the hub 33, said
recess being large enough to permit of a
slight amount of movement between said hub
and said sleeve. By providing the split

shaft 31 and connecting the sections by the’

spring 36 any liability of accident, particu-
larly to the cord, due to stopping or starting
the machine may or will be reduced to a
minimum, if not wholly avoided. Upon the
sleeve 38 is mounted means for actuating the
cord-placing and knot-tightening means, but
before describing said means I will explain
the construction of the fixed guide tube and
related parts hereinbefore referred to.
Within and above the supporting frame-
work 1 is rigidly mounted a guide tube 42

An arm 22 fixed with.
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looped to form a circular coil 43, the major
part of which lies within the supporting

framework, and a smaller substantially cir--

cular coil 44 above the table top 2, the por-
tion of -said tube joining said coils bein

looped in the form of a loose, substantially.

complete, square knot 45 (Fig. 4). The
guide tube 42 has a longitudinal slot 46
therein formed in one side of the coil 43, in
the inner peripliory of the coil 44, and in such
portions of the knot formation 45 as will per-
mit the twine to be readily drawn therefrom.
At the points 47 in the knot formation 45 the

79

75

tube is severed to permit.the twine drawn

from the adjacent portion of the coil 44 and
adjacent coils of the knot to be drawn around
the article and out of the tube (Fig. 14) as
will appear more fully hereinafter. The coil
44 and the knot formation 45 are supported
above the table top 2 by means of two mem-
bers 48 rigidly fixed to said table top. In
the_present. embodiment, the articles to be
tied together rest upon a table 49 supported
above the table top 2 in a horizontal plane
passing through the coil 44, by means of
standards 50 and 51. The table 49 com-
prises two sections 492 and 49® providing be-
tween them a throatway 52 through which
the cord may pass when the knot is being
tightened. In Fig. 4 the table section 492
is shown in dotted lines. '

While the coil 44 is herein shown as lying
in a vertical plane, it is obvious that it may
be disposed in any position necessary to place

the cord about the article or articles to be.

tied. '
Within the guide tube 42 is movably sup-
ported a means for carrying a cord or other
securing element around the articles to be
bundled and through the knot formation 45.
In the present instance, said means com-

prises a flexible tube 53 consisting of a tightly .

coiled spring. The tube 53 is provided at
one endp with an eyelet 54 (Fig. 3) and is
connected at its opposite end to an arm 55
rigidly mounted upon the sleeve 38 and ex-
tending through the slot 2* in the table top.
In this embodiment the connection between
the flexible tube 53 and the arm 55 is made
by means of a short tube 56 to which said
flexible tube is attached, said short tube be-

ing fixed to a stem 57 (Figs. 8 and 9) slidably.

mounted in an elongated opening 58 in the
outer end of the arm 55. 'The yielding con-
nection just described permits the parts to
accommodate themselves to any shght de-
parture of the coil 43 from a true circular
form. The carrier 53 is of sufficient length
to extend from the point. A, shown in full
lines, Fig. 4, to the point B, shown in dotted
lines, so as to carry the cord through the

tubes 43, 45 and 44 and to the clamps 70 and’

78 in the order named.
A su;:l})ly of cord in any suitable form is
provided at a conveniént point on the ma-
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chine. I have herein shown a ball 59 (Fig.
1) lying within a holder 60 fixed in the ma-
chine frame. From the holder the cord
passes through eyes 61 fixed on the arm 55,

through the slot 46, into the flexible tube 53, |

and through the eyelet 54 at the forward end
of said tube.

At a suitable point upon the arm 55 the
cord is arranged to be clamped at the proper
%i‘me by means of the clamp illustrated in

1g. 8. :

62 is a clamp member fixed to an arm 63,
which arm is pivoted upon the arm 55. The
member 62 is arranged to clamp the cord
between itself and the arm 55, a groove 64
being formed in said arm to receive the for-
ward end of the member 62. The cord lies
between the arm 63 and a block 65 mounted
on the arm 55, in position to be clamped

whenever the arm 63 is thrown into clamp- .
Ing position. ‘A spring 66 tends to hold said

arm in 2ither of two positions, the memboar
62 limiting the pivotal movament of said
arm in one direction, its movement in the
opposite direction being limited by a pin 67.

68 is a pin arranged to be engaged by the
arm 63 for opening the clamp, and 69 is a pin
for throwing said arm into clamping posi-
tion.

While the knot is being tightened the free
end of the cord is held in a clamp 70 located at
one end of an arm 71 arranged {o be projected
through one loop of the knot formation 45,
and, when withdrawn, to complete a square
knot in the cord. Oue end of the arm 71 is
bifurcated and in the bifurcation is mounted
a slide 72 (Fig. 15) having an elongated
guide opening 73 therein through which two
pins 74 fixed in the arm 71 extend. An

7938 8

movements of the lever 79 being occasioned
the diverging. portion 85 of said groove.

a connecting rod 86 carrying a pin 87 that
lies in the cam groove 83, one end of said
rod being adjustably attached to the lever
79 by a pivot pin 88 adjustably fixed within
an elongated opening 89 in said lever. The
rod 86 1s slidably mounted upon and guided
by the sleeve, said sleeve extending throu%h
a slot 90 in said rod. The portion 91.of the
wall of the groove 83, when in engagement
with the pin 87, holds the arm 71 pressed
against the stop 78, thus keeping the cord-
clamp 70 open. When the cam portion 91
is rotated away from the pin 87 the spring

timing the operation of said ¢lamp the part
of the groove wall which bears the cam por-
tion 91 may be made separate from the re-
mainder of the disk and adjustably secured
in place, as shown in Fig. 11, by set screws
92 extending through slots 93 in the adjust-
able section.

The arm 71 is positively carried into posi-

of the arm 79 with a pin 94 fixed in the arm
71. (Figs. 3 and 4). Said arm is yieldingly
drawn through the knét formation 45 by
reason of the pivotal connection between
said arm and the lever 79.  As the latter ap-
| proaches the position shown in dotted lines
1n Fig. 2 the arm 71 strikes against a stop 95
“fixed to the table top 2 and projecting into
the path of said arm, thereby throwing said
arm into the position indicated in dotted
li}rlles in Fig. 2, and raising the cord within the
shear.

77 closes said clamp. To permit of properly

i The cord is passed around the article by a

opening 75 extends through the outer end of ' movement of the arm 55 in the direction of
the arm 71. In the slide 72 is formed a | the arrow a, Fig. 1, the flexible tube 53 being
similar opening 76 adapted to register with ! projected to the end of the knot formation 45
the opening 75. A coiled spring 77 lying be- | and through the clamp .70, as shown in Fig.
tween the rear end of the slide 72 and the | 3. The arm 55 is then rocked in the oppo-
end wall of the bifurcation of the arm 71 l site direction, withdrawing said flexible tu%e.
tends to move the slide to throw the open- | As the end of said flexible tube slips out of
ings 75 and 76 out of register. When the | the openings 7% and 76 the arm 71 is moved
arm 71 stands in the position shown in Fig. | to the left (Fig. 1) sufficiently to clamp the
4 the outer end of tﬁe slide 72 is pressed | end of the cord projecting beyond the eyelet
against a fixed member 78 and thereby | 54 between the walls of said openings. As
forced rearwardly in its bifurcation far | the flexible tube 53 is withdrawn from the
enougli to bring the openings 75 and 76 into |.coil 44 and the knot-formation 45 the cord
register. _ . drops through the slot 46, falling loosely

The arm 71 has an upwardly extending | about the package. The diverging part 85
portion which is pivoted to a lever 79 mount- ' of the cam groove 83 now causes the l}éver 79
ed upon a pivot 80, said pivot being carried ' to begin its outward throw. The continuing
by a bracket 81 fixed in the supporting ; movement of the arm 55 and the lever 79 in
frame. The lever 79 extends through the | opposite directions would tighten the knot
slot 22 of the table top 2. The means herein | before the loop extending around the article
shown for oscillating the lever 79 comprises | or package were drawn tight, unless means
a disk 82 (Fig, 11) nigidly mounted upon the | were provided for preventing the loops of the
sleeve 38 and having a cam groove 83 formed | knot from drawing together. The means
in one of its sides. The portion 84 of sai.i ! herein shown for this purpose consists of two
groove is substantially concentric with che | fingers 96 (Fig. 5) each mounted upon a pivot
axis of the disk 82, the larger part of the l pin 97 lying within vertical elongated open-

b :
T%e lever 79 is connected with the disk 82 by
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ings 98 in a bracket 99 fixed to the bracket
50. Upon the adjacent faces of the hubs of
said fingers are formed ‘gear teeth meshing
with a double rack bar 100 slidably mounted
in said bracket. The lower end of the rack
‘bar 100 is connected by means of a link 101
with one arm of a bell-crank lever 102 piv-
oted in the supporting frame. The other
arm of said lever carries a roller stud lying
within a cam groove 103 in a disk 104 fixe
upon the shaft 7. As the flexible tube 53 is
withdrawn from the knot-formation 45 the
“loops of the knot are drawn about the fingers
96 by the lever 79. After said lever has
taken up the slack in the loop of cord extend-
ing about the article, the continuing move-
ment of said lever tightens the knot, the rack
bar 100 simultaneously closing together the
fingers 96 and drawing them gownward out
of the knot, as indicated in dotted lines in
Fig. 5.

'%Vhen the knot has been drawn tight, the
cord is severed at opposite sides of the knot
by means to be next described.

Slidably mounted in guide-ways 105 (Fig.
4) in the table 49 are two bars 106 carrying
at their forward ends shear members 107
adapted to coact with stationary shear
blades 108." At one side of one of the bars
106 is a stationary clamp member 109 be-
tween which and the shear member 107 the
end of the cord running to the flexible carrier
53 is clamped before the cord is cut. The
end of the cord held in the clamp 70 is guided
into the left-hand shear by a slotted guide
plate 111, said plate also serving to prevent
the cord drawn from the adjacent part of the
knot-formation from catching upon the shear
107. :

The rear ends of the bars 106 are con-
nected by means of the cross bar 112. A le~
ver 113 (Fig. 3) is pivotally mounted be-
tween its ends in the supporting frame.
The upper end of said lever has a pin and slot
connection with the cross bar 112. The
lower end of said lever carries a roller stud
lying within a cam groove formed in a disk
114 fixed upon the shaft 7. ’

When the arm 55 and the lever 79 occupy
the positions shown in Fig. 1 the flexible
tube 53 extends through the coil 44 and the
knot formation 45 and through the thread
clamp 70 The article or plurality of articles
to be tied is placed upon the table 49. The
operator now 1epresses the treadle 23, with-
drawing the clutch ring 18 from engagement
with the plunger 16, which plunger 1s pro-
jected into the recess 13 as soon as said recess
comes into register therewith. The operator
releases the treadle as soon as the mechan-
ism begins operating. The shaft 7 is now
rotated and the sector 28 oscillated, swinging
the arm 55 toward the right (Fig. 1), and

905,793

By the time the carrier 73 has been with-
drawn from the clamp 70, the cam part 91
has been rotated away from the stud 87, al-
lowing the clamp 70 to seize the loose end of
the cord. The movement of the arm 55 as it
withdraws the carrier 53 from the tube 44
and the knot formation pulls said carrier

over a fresh supply of cord, the cord running'

from the holder 60, through the eyes 61, and
into the carrier. ~As the arm 55 passes the
pin 69 the clamp 62 is operated to clamp the
cord. The lever 79 now begins its outward
movement, the loop about the article and
the loops of the knot being tightened by the
continted movements of the arm 55 and the
lever 79 in-opposite directions. When the
knot, has been tightened the two shears 107
108 are operated to cut the cord at opposite
sides of the knot. The tied package or
article may now be removed. Upon the
return stroke of the arm 55 the carrier is
pushed through the coil 44 and the knot-
formation, the clamp 62 being opened when
the arm 63 strikes against the pin 68. Be-
fore the carrier 53 reaches the end of the
knot formation the clamp 70 has been posi-
tioned by the lewer 79 to recei . e said carrier.
The plunger 16 has now completed one reo-
lution and, engaging the portion 19 of the
clutch ring 18, is mo~.ed out of engagement
with the gear wheel 11, the mechanisms
coming to a stop in position for the next
operation.’ '

It will be apparent that various me-
chanical embodiments of the inention are
possible, and I therefore do not limit myself
to the arrangement and construction shown.

I claim as my invention:

1. In a tying machine, the combination
of a structure having a recess therein for the
reception of the article to be tied, and a knot-
forming passageway surrounding said recess,
and means for depositing cord or similar
material within said passageway.

2. In a tying machine, the combination of
a structure ha.ing therein an aperture or re-
céss for the reception of the article to be tied,

| said structure having also a passageway

therein surrounding said aperture, the said
passageway being so airanged as to form
the desired knot, and said structure having a
slot connecting said passageway with said
aperture or recess, and a flexible twine car-
rier adapted to be inserted into said passage-
way.

3. In a tying machine, the combination of .

a structure having an aperture therein for
the reception of an article to be tied, and
means for knotting twine around said article,
said means comprising a flexible carrier hav-
ing a bore therethrough for the reception of
twine, a support for said carrier, the said
structure ha.ing a tortuous passagewa

thereby withdrawing the flexible tube 53 | therein of such shape as to give to the pat

from the knot formation 45 and the coil 44.

of the carrier a shape corresponding to the
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'knot to be formed, and means for engaging

the end of the twine and permitting the
flexible carrier to be withdrawn from the
passageway and slide over the twine during
such withdrawal. ‘

4. As a means for threading twine into s
tortuous passageway to form a knot from
said twine, a flexible carriér. . :

5. The combination of a structure having
therein a passageway arranged to form a
knot in twine or similar material, and a
passing the twine
through said passageway. :

6. As a means for threading twine into a
tortuous passageway to form a knot from
said twine, a flexible tubular twine carrier.

7. In a tying machine, a structure having
therein a passageway of knot formation, and
a coiled spring for introducing twine or simi-
lar matenial into said passage-way.

8. As a means for threading twine through
a tortuous passageway to form a knot in the
twine, the combination of a flexible carrier
having a central bore therethrough and a
hollow support for said carrier having a bore
communicating with-the carrier bore.

9. A tying mechanism comprising a tube
and a flexible cord carrier E)r forming a
square knot. ‘

10. In a tying machine, a knot-loep-form-
ing means comprising a tube looped into
knot form. - .

11. In a tying machine, a tube arranged in
the form of a knot, and a substantially circu-
lat tube communicating with the first men-
tioned tube.

12. In a tying machine, a tube arranged in

-the form of a knot, a substantially circular

tube communicating with the first mentioned
tube, a flexible twine carrier mounted in said
tubes, and a pivoted arm for moving said
carrier. ‘

13. Inatying machine, a tube arranged in -

the form of a closed loop and in the form of a
knot at one side of sa.iJ) loop; and means for
pl%cing twine -or similar material in said
tube.

14. In an apparatus of the character here-
in set forth,'t_}iie combination of an element
having therein a passageway arranged to
form a knot in twine or similar material, and
means for depositing the twine or similar ma-
terial within said passageway. _

15. In an apparatus of the character here-
in set forth, the combination of an element
having therein means for forming twine or
similar material into a knot, and a flexible
carrier connected therewith for supplying
twine or similar material thereto. .

16. In an apparatus of the character here-
in set forth, the combination of an element
having therein a passageway arranged to
form a knot in twine or similar material,
means for. depositing twine or similar mate-
rial within said passageway, and means for

retaining the twine or similar material within
said element during the withdrawal of the
depositing means.

17. In an apparatus of the character here-
in set forth, the combination of an element
having therein a passageway arranged to
form a knot in twine or similar material,
means for depositing twine in said passage-
way, and means for automatically tautening
the twine during the removal of the deposit-
ing means from said element.

18. In an apparatus of the character here-
in set forth, the combination of an element
having therein an aperture for the/reception
of the article to be tied, and a tortuous pas-
sageway surrounding said aperture and ar-
ranged to form a knot in twine or similar ma-
terial, and a channel establishing communi-
cation between said passageway and the ap-
erture, means. for depositing twine in said
passageway, and means operative upon the
withdrawal of the twine-depositing means
for automatically drawing the twine through
said channel into the aperture.

19. In an apparatus of the character here-
in set forth, tYle combination of an element
having an aperture therein for the reception
of the article to be tied, said element having
therein -a tortuous passageway surrounding
said aperture and so arranged as to form a
knot in twine or similar material, a grippin,
device for the twine operatively associate
with said element, a flexible earrier for the
twine, adapted to bring a portion of the
twine carried thereby into operative relation 100
to said gripping device, and a tension device
adapted to automatically tauten the twine
during the withdrawal of the carrier from the
passageway. .

20. In an apparatus of the character here- 105
in set forth, the combination of an element
having an aperture therein for the reception
of the article to be tied, said element having
therein a tortuous passageway surrounding
said aperture and so arranged as to form a 110
knot in twine or similar material, and a chan-
nel communicating with said aperture, a
passageway, a gripping device for twine op-
eratively associated with said element, a
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‘flexible carrier for the twine, adapted to 115

bring a portion of the twine carried thereby
into operative relation to said gripping de-
vice, and a tension device adapted to auto-
matically tauten the twine during the with-
drawal of the carrier from the passageway.
21. In an apparatus of the character here-
in set forth, the combination of an element
having an aperture for the reception of the
article to be tied, a tortuous passageway ex-
tending through said element and surround- 125 -
ing said aperture and a channel in said ele-
ment establishing communication between
said passageway and said aperture, a grip-

120

.ping device adjacent to the outlet end of the

passageway, and means for threading twine 130
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through said passageway and bringing a por--
tion thereof mto operative relation to said
gripping device. -

22. In an apparatus of the character here-
in set forth, tlk)le combination of an element
having an aperture for the reception of the
article to be tied, a tortuous passageway ex-
tending through said element and surround-
ing said aperture, and a channel in said ele-
ment establishing communication between
said passageway and said aperture, a grip-
ping device adjacent to the outlet end of the
passageway, a flexible carrier for threading
twine through said passageway and bringing
a portion thereof into operative relation to
sald gripping device, and a tension device as-
sociated with said carrier.

23. In an apparatus of the character here-
in set forth, the combination of an element
having an aperture therein for the reception
of the article to be tied, and a tortuous pas-
sageway extending therethrough and sur-
rounding said aperture and a channel ex-
tending between said passageway and said
aperture, a tubular support adjacent to the
inner end of the passageway, & gripping de-
vice adjacent to the outlet end of said pas-
sageway, a flexible carrier operatively mount-
ed in said support and arranged to be
threaded through said passageway and bring
a portion of the twine into operative relation

‘to the gripping device, a tension device asso-

ciated with said carrier, and twine-severing
means between said tubular support and.the
inlet end of the passageway.

24. In a tying machine, a tube arranged in
the form of a knot; a tube communicating
with the first mentioned tube; a flexible
twine carrier mounted in said tubes; means
for moving said carrier through said tubes;
means for clamping the twine inserted in the
first mentioned tube by said carrier; and
means for supplying twine to said carrier
during its movement away from the first
mentioned tube.

25. In a tying machine, a tube arranged in
the form of a knot; a substantially circular
tube communicating with the first men-
tioned tube; a flexible twine carrier mounted
in said tubes; an' arm pivoted centrally of
said circular tube for moving said carrier;
means for supplying twine from a point near
the pivotal center of said arm; and means for
clamping the end of the twine inserted in the
first mentioned tube.

26. In a tying machine, a tube arranged in

the form of a knot; a substantially circular

tube communicating with the first mentioned
tube; a flexible twine carrier mounted in said
tube; a pivoted arm for moving said carrier;
means for clamping the end of the twine in-
serted in the first mentioned tube; a twine
clamp on said arm; and means for operating
said clamps.
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27. In a tying machine, a tube arranged in
the form of a knot; a substantially circular
tube communicating with the first mentioned
tube; a flexible twine carrier mounted in said
tubes; a pivoted arm for moving said car-
rier; a clamp for the end of the twine in-
serted in the first mentioned tube; a twine
clamp on said arm; means for opening said
clamp after the twine has been inserted in
the first mentioned tube; and means for clos-
ing said last mentioned clamp after the car-
rier has been withdrawn from said first men-
tioned tube. - '

28. A tying mechanism comprising means
for forming an article-encircling loop and the
loops of a knot; means for tightening said ar-
ticle-encircling loop; two fingers for holding

the loops of the knot open while the article--

encircling loop is being tightened; and means
for withdrawing said fingers from the knot.

29. A tying machine comprising means for
forming a loop about an article, means for
bringing said loop into contact with said ar-
ticle and for tightening it, said means com-
prising a positively moved member and a
yieldingly moved member.

30. Ina tying machine, means for forming

a loop to be placed about an article and for

tightening said loop so as to bring it into
contact with said member, said means com-
Erising a positively movied arm, a cord clamp
aving a non-yielding connection with said
arm, a movable arm, and a cord clamp hav-
ing a yielding connection with said last men-
tioned arm. .
31. In a tying machine, means for forming
a loop of greater diameter than the article
about which it is to be placed and means for

reducing the diameter of the loop to bring it .

into - contact with an article, said means
comprising two oppositely movable cord
clamps. :

32. In a knot-tying mechanism, means for
making a closed article-encircling loop with
a loose knot in the loop; and means for reduc-
ing the size of the loop and at the same time
tightening the knot.

33. A tying mechanism comprising means
for forming an article-encircling loop with a
loose knot, means for reducing the size of the
loop to that of the ariicle to be tied, and for
tightening the knot, and means for prevent-
ing the loops of the knot from tightening be-
fore the article-encireling loop is tightened.

34. In a knot-tying mechanism, means for
making a closed article-encircling loop with a
loose knot in the loop; and means for reduc-
ing the size of the loop to that of the article
to be tied and for tightening the knot; and
means for cutting off the ends of the knot.

: HOWARD D. COLMAN.

Witnesses:

C. P. PARKER,
GEeORGE L. CHINDADL.
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