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 Unrrep States PaTENT OFFICE.

~ HOWARD D.

COLMAN, OF ROCKFORD, ILLINOIS.

KNOT=-TYING IMPLEMENT.

 3PECIFICATION forming part of Letters Patent No, 672,636, dated April 23, 1901.
B o _'Application filed February 20, 1901, Serial No. 48,118,

(No model.

TG (:bZZ wi’mm it may concern:
“Be it known that I, HOwWARD D. QOLMAN a

“¢itizen of the United States residing at Rock-
ford, in the county of Wmnebaﬂ'o a,nd State
e -of Illmms, haveinvented certain new and use-.
- . follmprovementsin Knob-»Tymﬂ* Implements,:
- of which the following is a-specification. .
~ " One object of this invention is the produc-
- _tion of a hand- mounted manually operated
| flmot tying implement..

- Afurtherobjectisthe 1mp'rovem ent of knot-

'.1ymﬂ' mechanism generally.
The embodiment herein shown of mwy in-
| Ventlon is adapted to tie spoolers’ knots; and
it comprises a rotatable tying-bill having a

_shea,rmfr and elampmﬂf jaw-and a movable
~stripper for grasping the thread, drawing the

- knot tight, and pualling it from the tymﬂ'-blll |

L The modmed form of knotter shown in Fig-

-with said arm.

ures 16, 17, and 18 omits the means of the
'str1ppe1 mechamsm for grasping the threads,
" depending upon the tension on the bhreads
-and the friction of the latter in the stripper-
arm for holdmg said threads in engagement:
‘The implement is intended

- to be worn constantly on the left hand of the

. operator and its mechanism to be operated
by a lever adapted to be engaged by the
‘thumb. of said hand. |

In the aeeompanylng drawings, Flff lisa

- B 30 :.
.+ perspective view showing my im proved knot-

tions as indicated in Fig. 5.
. view of the mechanism dftel bhe first step in
o35 _
. view when the tying-hill has been rotated
- half a revolution from its position in Fig. 2.

tying implement with its parts in the posi-
Fig. 2 is a plan

the knot-tying operation. Fig. 3 isa similar

Pig. 4 is a detail view showing the posn:lon of

. the thread upon the tymﬂ‘-blll after the loose
| ends have been severed and the knot is about
~ to be pulled off from the end of said bill by
. thestripper.

Fig, 5isaviewafter a full revo-
lution from Fig. 9 and just before the thread

S  '_1°3 pulled by the stripper from the clamping-
45

jaw of the tying-bill. Fig. 6 18 a side eleva-

~  tion of the mechanism, taken from the cam
... slde of thelmplement t,he parts beingin their
-~ . ‘normal orstarting positions.

Hig. 7isasimi-

lar view taken fromn the opposite side of the
implement,
~ . mechanism.

“Fig. 8 is a rear elevation of the
Figs. 9 and 10 are sectional de-

o tail views of the rotatable tying-bill and the

|

cam-cylinder which operates the cutting and
clamping jaw. Fig. 11 is a frontend view of
the cam-cylinder. Fig. 12 is a plan view of
the sector cam-gear. FHig. 13 is a view of the

stripper mech&msm ShOWIHﬂ‘ it detached from
the body of the nnplemenb
larged detail view of the tying-bill.
18 a transverse section through the thread-

Fig. 14 is an en-
Fig. 15

holding arms E° and F, showing the spring-
lateh F° and the surroanding parts in detail.
Figs. 16, 17, and 18 show a modified form of
my knot-tying mechanism. Fig. 16 is a side

elevation, Fig. 17 a front elevation, and Fig.

18 a top plan view, of the mechanism embody-
ing said modification.
lee lefters of reference II]dIBcLBG corre-
sponding parts throughout the several views.
In the construction of this implement I pro-
vide a standard A, having the integral over-

| hanging arms A’ at its upper end and the
transverse sleeve A®at its lower end. A eclip

A® surrounds said sleeve A*? and is adapted
to have frictional engagement with the outer

55
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surface of the sleeve by means of the clamp- -

ing-screw A%, Theeclip A®hasa downwardly-
extending stem A°®, intended to lie within a
suitable opening in the handle A%and be held
rigidly 1n position therein by the set-screw A’
The handle A®is provided with a handle-strap
A% in loop form for surrounding the hand of
the operator, and this loop is ‘made adjust-
able in size in order to fit the hand of any
person. I have shown a buckle for provid-
ing this adjustment; but any suitable means
may be employed for this purpose. It will
be noticed that the stem A° may be turned

| with relation to the handle A% and the sleeve

A?1in the clip A%in order to secure an adjust-
ment of the implement to accommodate it to
hands of different forms.

A shaft B 18 free to oscillate within the
sleeve A At one end this shaftis enlarged
and there carries the thumb-fork B’, friction-
ally secured on the end of said shaft by its in-
tegral collar B® and the clamping-screw B3,
At its opposite end the shaft B carries the
sector cam - gear B*, pinned to said shaft.
The cam-groove B® of the sector cam-gear is
cut in the peripheral face of the sector, and
the teeth of the gear are of skew-gear tform.
The cam-groove B® is of an outline somewhat
resembling that of the letter U, with its arms
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per ends.
C is a knotter-shaft rotatably mounted in

bearings formed in the overhangmﬂ‘ arms A’

- the teeth of which are ““skewed” to corre-
spond with those of the sector cam-gear Bt

of the standmd A and carries the pinion C,

" The pinion (' is affixed to the shaft in any

I

snitable manner. I have shown it as fric-
tionally engaging said shaft; but it may be

| pOSitively secured theretoin any desired way.
- This pinion C' is provided with a long hub to
occupy wholly the space upon the shaft o3
between the supporting-arms A’, and thus
| | the said outer portion F* of bhe thread-hold-
The forward end of the knotter-shaft C is

prevent end movement of said «,ha,ft

~ flattened on one of its sides and bent sub-

o ~ ing the tying- 10111 C*
20
- face of the tying-bill C,is formed in sald bill
- and said shaft C, and w1thm said slot is piv-
- otally mounted the shearing and clamping |-

.__._.2.5.

“.39
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-qtanmally at right angles to its length, form-

being parallel with that.of the ﬂdttened sar-

jaw C% = The lower part of thls jawisin wing

form adapted to:engage the interior walls of
~ the cam-cylinder 05 which latter is rigidly
~ mounted on the sbandmd A. This cam-cyl-
- inder is set eccentric to the knotter-shaft C,
~ and its inner form is slightly elliptical in or-
der to produce the proper movement of the
- shearing and cla,mpm

.said jaw engaging said internal cam. The;
flattened side of the tying-bill«C?is plO‘U’lded {
with a shear edge within the slot C® and the
Jjaw C4 pivoted in said slot C3, -with a corre-

qpondmﬂ shear edge. The onposwe edge of

said jaw is rounded slwhtly, so that the lat--

ter will elamp, while the opposrr.e edge sev-

ers the ends of the threads in the tying-bill.
1 have now deseribed the mechanism for:
forming the knot and cutting the thread. 1.

will next describe the. stripper mechanism.

fixed forwardly-extending g

supporting-plate limits the forward move-.
‘ment .of the stripper mechanism.
latory shaft E is. adapted tolie within the ver- |
tical bearing-sleeve D?, and thisshaft carries

An oscil-

b

the -two GIéLIlk -arms '-E" and E? fixed to said
shaft.
shafs bears the antifriction-roller E2, adapted

The former at the lower end of the

to lie within the cam-groove B? of the sector

cam-gear B4, and the latter at its outer end
- supports the pivotal arm K4, having the up-
. wardly-extending thread- clampmw fin gers K°

- fixed thereon. Efis an.engaging stud mount-
ed on the upperside of the ecrank-arm E? near
the free end of said arm.

sFrom theé foregoing it will be seen that a

- movement of the sector-cam will produce a

The slot C3, 1ts plane

|

jaw C%, the wing of .

.:of

its foremost posmon
| formed a little thicker than Lhe thread-hold-
ng.arm F, so that while the fingers E° slide
freely on ‘uhe body of said arm they' willtightly
.engage the gunide-arm in order there to firmly
grasp the thread. |

In the operation of the 1mplemeut the left
hand -of the operator is slipped within the
handle-strap A% the 100p being adjusted to
‘the size of the operator’s ha,nd ‘T'he thumb

672,636

'w:lde spread and curved outward at thelr up- | corresponding posﬂawe movement of the os-

cillatory shaft and the arms E? and E-

F is a thread- holding arm loosely mounted
by means of its mteﬂ'ral ears B’ on the oscil-
latory shaft E and havmn' its outer portion F*
bent at an angle with the plane of the body
portmn ther eof The forward end of the outer

portion F? of said thread-holding arm. is

formed into a rearwar dly-extendmg‘ guide-
arm I3 for the thread, between which arm and

the lasb part of theknot- -tying operation when
the knot is being drawn tight and stripped
from the tymg—blll The ﬁnﬂ'ers E° embrace

ing arm F, one finger lying on each side there-
A spring 4, coﬂed about the oscillatory
shaft E, is attached. at its ends to the.arm HE?

‘and the thread- holdingarm F,and byits elas-
-ticity tends to hold the said arms apart.
stop-stud D4limits the forward movement of

the thread-holding arm F, and the antifric-
tion-roller 3 on the arm E’ engaging the rear
end of :the, cam-groove. 'B5,-.f{)mns a stop for
the rearward movement of the arm HE? A

spring-lateh F®is pivotally mounted by the
stud K% on the thread-holding arm F and is
adapted to engage thestud E® on the arm E2,
and thereby hold the thread-holding arm F
and the arm HE*together, a spring. cmled about

the pivotal stud F¢ Iaendmﬂ' to hold said latch

70
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the fingers E° the thread is clamped during

80
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In ehgagement with the. stud Thelatch F°

has an integral arm F7.extending substan-
tially at right angles thereto,-and a pin FS,
fixed in sald arm K7,
through a slightly- elonﬂ‘ated opening F? in
the thread holding arm F into a position to.
Ibe engaged by bhe upwardly-extending. re-
i leasing-stud I3, which stud by delaymw said
pin roeks the lateh F? on its pivet and with-
| draws 1t from .its engagement -with the stud
| ES.

A supporting-plate D is secured to the top
of the standard A and is provided with the
guide-arm D’ for
the thread. Rearward of the cuide-arm D’
‘is the vertical bearing-sleeve D2 and near
the opposite edge of the supportlngﬂl)lfi,te D
is.an upwardly-extending releasing-stud D?.
for a purpose to be mentioned later herein.
A stop-stud D* at the forward edge of the

extends downwat d

The pin F® When sorocked is atthe.end

of the elongated opening F?, and furtherrear-

ward movement of the arm Fis thus. stopped.

LOO

105
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‘Thearm'E? however, moves rearwardslightly

farther to pOSlt]V@]Y pull the fingers E° from
engagement with the guide-arm F3 between
which fingers and arm the thread is wedged.
‘When thlS is done, the spring F* qeparates
the arm KE*and the thlea,d holding arm F, the

1 g

former seeking its rear most &nd the la,tter |

The guide-arm F* is

is placed within the thumb-fork B’ and the

latter thrown into the position it is shown to
The

occupy 1n FKig. 6, its highest position.
ends of the thread .intended to be united
lying side by side are then drawn with the

120
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right hand of the operator over the outer.end
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~ F?of the thlead holding arm F and the guide-

~arm D', and these bemﬂ' inclined downward

the twa threads na_tumlly seek the forward

~ends of the thread-holding arm and guide-
‘arm, passing also across the knotter-shaft C,
directly under the point of the tying-bill C?.

- A downward pressure of the thumb upon the

- fork B’ moves the sector

.10

cam-gear B¢ and
this rotates the knotter-shaft C by reason of
its skew-gear engagement. The first quarter

- ofa revolntmu of the bymg bill C* turns it

into the position indicated in Fig. 2, the point
of the bill lying over the threads. During
this quarter of a revolution of the knotter-

shaft Cthe sector.cam-gear B* is turned, caus-

ing the roller E? on the arm E’ to travel out-

| N ~ward a little distance in the cam-groove B2,

oscillating the shaft E and moving forwald

the arm E? and the pivotal arm E*‘ with its

.20

clamping - fingers E5, the latter shdmﬂ‘ for-
~ward one on sither side of the outer portlon

L - K* of the thread holding arm F, as shown by

“Hig. 2 of the drawmg&

Oontmued down-

. ward movement of the thumb-fork continues

-the forward movement of the clamping-fin-
‘gers KE? until as the roller E8 reaches the low-

. ost point in the cam-groove B° the fingers
~ ES5 coincide with and embmce the outer end

. of the thread-holding arm F, clamping the
39 :
- . arm B’ and during the same time the stud

thread between- the ﬁnﬂ'ers and the guide-

o - Efis moved into engagement with the spring-
- lateh F°, locking the arm E? and the thread-

o holding arm I togetner, as shown by Fig. 3 of
the drawings.

At this point the tying-bill has

- beenrotated throngh three-quarters of a revo-
- lution, and by reason of the interior conforma-
-~ tion of the cam-cylinder C° its shearing and

40

- clamping jaw C* is open, ready to receive the
thread during the next quarter-revolution.
~ Continued down ward movementof thethumb-
- fork B’ throws the uptending or return side of

the cam-groove B into wutact with the rolier
- E3, and asthe tymﬂ*-blll isturned into the posi-
1'-_-‘1310113 indicated in Figs. 4 and 5 the thread-
. holdingarm Fand the arm E?are thrown back-
- ward and outward, stripping the knot from

. the end of- the tymﬂ' ‘bill, the cam-surface
- within the cam-cylinder o having previously

closed the shearing and elamping

jaw C* to

~_cut off the threads and to hold the short ends
- thus formed while the knot i8 being stripped
. off the tying-bill by said backward movement

.~ of the elamping-fingers K° with the thread-

. the posmon indicated in Fig. 5, the ends of
~ the thread will be pulled from the bill, and

‘holding arm F. When the tying-bill reaches

~ the pin F& having now engaged the relea,u.mn'-

L - stud D8, furthel rearward movement of the
- 6o

~from the stud E° and the fingers E’ to be

~ withdrawn from-the guide-arm FB, whereupon

. the spring F* throws the thread-holding arm

-+ . 1nto 1ts forward position against the stop-pin

| DA

arm E? eauses the lateh F? to be disengaged

The thread is now free to be withdrawn

| - and the thumb-fork B’ is again thrown up-
- ward into its initial position, as indicated in

S

Figs. 6,7,and 8. During this upward move-
ment of the thumb-fork B’ the mechanism is
operated as just described, except that the
knotter-bill is rotated in the opposite direc-
tion. Thearm E?and thethread-holding arm
F will be engaged and moved backward to-
gether until the pin F® encounters the releas-
ing-stud D? when the lateh F° will release the
stud K° and the thread-holding arm F will
be thrown into its forward position by the
spring F*

In the modified form shown in Figs. 16, 17,
and 18 the construction is considerably sim-
plified by the omission of the mechanism for
grasping the threads when stripping them
from the tying-bill. In this modified form aun
oscillatory stripping-arm G has a bell-crank
G’ in the cam-groove B’ of the sector cam-
gear B%. The cam-groove B’ in the modified
form is made straight atone end. Therefore
it will be seen that the stripping-arm G will
have a positive oscillatory movement back-
ward and forward with relation to the tying-
bill. When the thumb-lever B’ is in its up-
ward or normal position, the stripping-arm G
will be adjacent to the tying-bill; but when
the thumb-lever B’ is at its lowest position
the stripping-arm G will stand at a little dis-
tance from the tying-bill. Thetension of the
threads from the spools (not shown) and the

friction of said threads in the thread-guide of

the oscillating stripper-arm G cause the knot
to be tightened and said threads to be stripped
from the tying-bill C*when the oscillating arm
Grismoved outward from said tying-bill. The
operation of the modified form is the same as
hereinbefore described.

I claim as my invention—

1. In a knot-tying implement, in combina-
tion, mechanism for automatically forining a
knot; means for securing said mechanism to
the hand of the operator; and ineans for man-
unally operating said automatic mechanisin to
form a knot. |

2. In a knot-tying implement, in combina-
tion, mechanism for automatically forming &
knot; means for securing said mechanism to
the hand of the operator; and means for digi-
tally operating said automatic mechanism fto
form a knot.

3. In a knot-tying implement, in eombina-
tion, mechanism for automatically forming a
knot; means for securing said mechanism to
the hand of the operator; and a lever adapted
to be manually operated, for operating said
automatic mechanism.

4. [u a knot-tying implement, in combina-
tion, a knot-forming mechanism; means for
securing said mechanism to the hand of the
operator; and a lever adapted to be digitally
operated, for operating said knot- formmﬂ'
meclmmsm

. In a knot-tying 1m[)lem9ut in combina-
13101:1 a4 Knot- tormmw mechanism; means for
Securing sald 1xleeh;tnism to the hand of the
operator; and means adapted to be operated

by a movement of adigitof the hand to which

75
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~knot-forming mecha,msm

6. In a knot—tymf{' implement, in combina-

tion, a knot-forming mechanism; means for

10

" tion, a knot-forming mechanism;

securing said mechanism to the hand of the
operator; and means adapted to be operated

by a movement of the thumb of the hand to
which the implement is secured, for operat-

ing said knot-forming mechanism.
7. In a knot-tying implement, in combina-
tion, a knot-forming mechanism; means for

gecuring said mechanism to the hand of the
‘operator; and a lever adapted to be operated
‘byamovement of a digit of the hand to which

the implement is secured, for operating said

knot-forming meehamsm

8. In a knot-tying implement, in combma-
means for

' _'securmg said mechanism to the han’d of the

20

operator; and a lever adapted to be operated

- by a movement of the thumb of the hand to

__fwhleh the implement is secured, for oper at-
31ng said knot-forming mechamsm

9. In a knot-tying implement, in combina-

tion, a knot-forming mechanism; means for
'securmn‘ S&ld meehamsm to the hand of the |

'”opera,tor and a pivoted arm adapted to-be

‘operated by 'a movementof the hand to which
the implement is secured, for operating said

30

knot-forming mechdmsm
10. Ina knot tying implement, in combina-

‘tion, a rotatable tying-bill; means forsecur-

- Ing said tying-bill to! the hand of the operator;
and means &ddpted to be manually operated,

- 35

for rotating said tying-bill to form a knot.
11, Inm a knot- tying implement; in‘combina-
3 ‘omn a rotatable tying-bill; means for secur-

ing said tying-bill to the hand of the operator;

40

45

‘and means ‘adapted to be digitally operated

for rotating said tying-bill to form a knot.

12.- In a kuot-tying implement, in combina-
- tion, a rotatable tying-bill; means for secur-
ing said tying-bill to the hand of the operator;
“and a lever adapted to be manually opemted |
for rotating said tying-bill. |
13, Inaknot-tying 1mplement in combina-
| _-'ftlon a rotatable tving-bill; means for secur-

ing said tying-bill to the hand of the operator;

50

and a lever adapted to be digitally Opemted

for rotating said tying-bill. |
-14. Inm'a knot-tying lmplemenb in eombln&-
tion, a rotatable tying-bill;

gid means adapted to be operated by a move-'

55
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~implementis seoured for rotating said tym 9-
bill.
16.- Ina knot- tymg 1mplement in comblna—-

ment of a digit of the hand to which the im-
~ plement is secured, for rotating said tying-
| l)lll :
- 15, Ina knot- -tying 1mplement in combina-
1;1011 a rotatable tying-bill;
ing sa_,id tying-bill to the 'h_and of the operator;
and means adapted to be operated by a move-

means for secur-

ment of the thumb of the hand to which the

_ . means for secur-
ing Said'tyinﬂ‘-bill tothe h'a,nd of the operator;

the implement is secured for operating said | ing said tylnfr-blll to the hand of the operator;

and a lever adapted to be operated by a move-
ment of a digit of the hand to which the im-

plement is seeured for rotating sald tying-
| bill. |

- 17. . In aknot- tymg lmplement in combma-
tlou a rotatable tying-bill; means for secur-
ing said tying-bill to the hand of the operator;

and a lever adapted to be operated by a move-
ment of the thumb of the hand to which the

implement is secured, for rotating said tying-
bill.
18. In a'knot- tymg implement, in combina-

tion, a rotatable tying- -bill; means. for secur-

ing said tying-bill to the hand of the operator;

':;md a pivoted arm adapted to be operated by
a movement of the hand to which the imple-
ment is secured, for rotating said tying-bill.

19. Inaknot- tylnﬂ'lmplement in combina-
tion, a knot-forming mechanism; means for

-secmmo'scmd meeham%m to the hand of the
l Opemt()r; intermeshing
said knot-forming mechanism; and -means
‘adapted to be manua]ly operated for dl‘lVIUO'
‘sald gear.

20. Inaknot-tying implement,in. eombma- |
tion, a knot—formmcr mechanism; means for.
'seeurin‘g said "-meehauism 10 the hand of the
intermeshing gear for operating
said Kuot- forming‘mechanism; ..-;md means for

gear for operating

operator;

digitally driving: sald gear. -
21. Inaknot- tymﬂ' 1mplement in-combina-

‘intermeshing - gear for -operating

- 22, Ina knot—tymw implement, in-combina-
tion, a knot-forming mechanism; means for

:Securmﬂ' sald mechamsm to the hand of the

operator; intermeshing gear for-operating

70

75

30

90

05

tion, a knot-forming mechanism; means for
‘securing ‘'said meeha,msm to the: hand of the.
| 'opemtor
said knot-forming mechanism; and-a lever
‘adapted to be: manu&lly opelated for driving
said gear.

100

fo5

Saldkuot'-'formino‘ mechanism; and -a lever

‘adapted to be dlﬂ'ltally operated for driving
‘sald'gear.

- 23. Ina knot- tymg1mplement in combina-

tion, a knot-forming ‘mechanism; means for
securing said mechanism to the hand of the

operator; intermeshing gear for operating

IIO

i1 5

sald knot-forming mechanism; and means

adapted to be operated by a movement of a

digit of the hand to which the 1mplement 1s'
5eeured for driving said gear.

24. In a knot—tymg Implement, in combina-

‘tion, 'a knot-forming mechanism; means for
secu ring 8aid mechanism to the --ha-ud- of the
| operator; intermeshing gear for operating
‘said knot-forming mechanism;-and means

adapted to be oper aned by a movement of the

| thumb of the hand to which the implement
is secured, for driving said gear.

- 25. Ina knot—tymg implement,in combina-
tion, a knot-forming mechanism; means for

-securmg said mechamsm to the ha,nd of the

operator; intermeshing gear for operating

‘tion, a rota,table tylncr-blll means for secur- lsald knot -forming mechanism; and a- lever
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B ._ -&dapted t0 be opem‘red by the movement of | ingsaid tying-bill to the hand of the operator;
- a digit of the hand to which the implement

i 18 Seemed for driving sald gear.

- 26. Ina knot—tymﬂ* 1mplement in combina-

“tion, a knot-for ming mechanism; means for
‘securing said mechanism to the hand of the

 operator;

intermeshing gear for operating

- said knot forming mechanism; and a lever

10

" adapted to be operated by a movement of the
thumb of the hand to which the implement

~is secured, for driving said gear.

~ tion,
securing said mechd,mqm to the hand of the
| Opel'atm

o tion, a rotatable tying-bill;

27. In a knot- tymmmplemﬁnt In combina-
a knot-forming mechanism; means for

intermeshing gear for operating

~said knob forming mechanism; and a pivoted
arm adapted to be operated by a movement

of the hand to which the implementissecured,

.- for driving said gear.
S 200

28. In a knot- tymcrlmplement incombina-
tion, a rotatable tying-bill; means for secur-

ing said tying-bill to the hand of the operator;
Intermeshing gear for rotating said tying-bill;
‘and means adapted to be manually operated

for driving said gear.
29. Ina knot- tymmmplemenn in combina-
means for secnr-

- ingsaid tying-bill to the hand of the operator;

30

35

intermeshing gear for rotatingsaid tying-bill;

and means adapted to be dlﬂ'ltally opemted

'for driving sald gear.

'30. Ina kuot-tymcr implement, in combina-
mon a rotatable tying-bill; means for secur-
ing %aid tying-bill to the hand of the operator;

inter mebhing gear forrotatingsaid tying-bill;

and a lever adapted to be mammlly opemted

~ for driving said gear.

31. Iu_a knot- tymgImplement, In combina-

~ tionm, a rotatable tying-bill; means for secur-
ingsaid tying-bill to the hand of the operator;

ln’rermeshm goearfor rotating said tying-bill;

- and a lever adapted to be digitally opemted
- for driving said gear.

32. Ina knot tymﬂ* unplement in combina-
tl_cm a rotatable tying-bill; means forsecur-

ing said tying-bill to the hand of the operator;

intermeshing gearfor rotating said tying-bill;

~and means adapted to be operated by the
~movement of a digit of the hand to which the

tion, a rotatable tying-bill;

implement is secured, for driving said gear.
23. In a knot-tying implement, in combina-
means for secur-

- ing said tying-bill to the hand of the operator;
‘intermeshing gear for rotating said tying-bill;

.. - ment of the thumb of the hand to which the

6o

and means adapted to be operated by a move-

1implement is secured, for driving said gear.

~tion, a rotatable tying-bill;

34. Ina knot-tyingimplement, in combina-
means for secur-

ing said tying-bill to the hand of the operator;

~intermeshing gear for rotating said tying-bill;

~and a lever adapted to be operated by a digit

. of the hand to which the implement is se-

cured. for driving said gear.

~ 35. Inaknot- Lymmmplement, in combina-
tion, a rotatable tying-bill;

intermeshing gear for rotating said tying-bill;
and a lever adapted to be operated by the
thumb of the hand to which the lmplemenb
is secured, for driving said gear.

36. In akm)t T}?mmmplement in combina-
tion, u rotatable tying-hill; means for seeur-
ing sald tying-bill to the hand of the operator;
intermeshing gear for rotating said tying-bill;
and a pivoted arm adapted to be operated by
a movement ot the hand to which the imple-
ment 1s secured, for driving said gear.

37. In a knot-tying implement, in combina-
tion, a knot-forming mechanism; mechanism
adapted to tighten the knot; means for secur-
ing sald knot-forming mechanism and said
knot- tichtening mechanism to the hand of
the operator; a,nd means adapted to be manu-
ally operated for operating the knot-forming
mechanism and the mechanism for tighten-
ing the knot.

38. Ina knot-tying implement, in combina-
tion, a knot-forming mechanism; mechanism
adapted to tighten the knot; means for secur-
ing said knot-forming mechanism and said
knot-tightening mechanism to the hand.of
the operator; and means adapted to be oper-
ated by the movement of a digit of the hand
to which the implement is secured, for oper-
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ating the knot-forming mechanism and the -

knﬂt-no'htemnﬂ* mech&mmn

39. In a knot- -tying implement, in combina-
tion, a knot-forming mechanism; mecbanism
adapt.ed to tighten the knot; means for se-
curingsaid knot-forming mechanism and said

i knot-tightening mechanism to the hand of the

operator; and means adapted to be operated
by the movement of the thumb of the hand
to which the implement is secured, for oper-
ating the knot-forming mechanism and the
knot-tightening mechanism.

40. Ina knot-tying implement, in combina-
tion, a knot-forming mechanism; mechanism
adapted to tighten the knot; means for se-
curing sald knot-forining mechanism and said
knot-tightening mechanism to the hand of the
operator; and a lever adapted to be moved
by the thumb of the hand to which the im-
plement is secured, for operating the knot-
forming mechanism and the knot-tightening
mechanism.

41. Ina knot-tying implement, ir combina-
tion, a knot-forming mechanism; mechanism
adapted to tighten the knot; skew-gear for op-
erating said knot-forming mechanism; a cam
foroperating the knot-tightening mechanism;
means for securing said mechanisms to the
hand of the operator; and means for manu-
ally driving said gear and moving said cam.

42. Ina knot-tying implement, in combina-
tion, a knot-forming mechanism; mechanism
adapted totighten the knot; skew-gear for op-
erating said knot-forming mechanism; acam
foroperating the knot-tightening mechanismj
means for securing said mechanisms to the

means for secur- | hand of the operator; and means adapted to
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‘be opera,ted by a mnvement of a dmlt of t‘ne
hand to which the implement is &,ecured for

.:movmﬂ' smd skew-gear and sald cam.

43. In a knot- tymﬂ' implement, in combina-.
tion, a knot-forming mechanism; sm
adapted totighten the knot; skew-gear forop-

mechanism

erating said knot-forming mechanism; acam

10

foroperating the knot-tichtening mecham%m

means for securing said meehamsm% to the
‘hand of the opera,tor and a lever adapted to
be operated by the movement of the thumb of

 the hand to whieh the implement is secured,

for moving said skew-gear-and said cam.

44, In a knot-tying implement, in combina-
tion, a knot-forming mechanism; a thread-
'iholdulg mechanism_ adapted to elamp the
.thredd and tighten the knot;

means for se-

- euring said mechanisms to the hand of the

'0perat0r and means adapted to be operated
‘by a digit of the hand to which the implement
1S &aecured for operating the knot-forming

| -‘mec’hani'sm to form a knot, and for moving

| 2_5

30

‘said thread-holding mechanism relatively to
the knot-forming mechanism, to draw up the
slack in the thread to tighten the knot.

45. In aknot-tying implement, in combina-

‘tion, a knot-forming mechanism; a thread-
- ’holdmfr arm dda,pted to clamp the thread and
moveaway from the knot-forming mechanism

to draw up the slack in the thlea,d to tighten
the knot; means for securing said mechan-

1isms to the hand of the operator; and means

 adapted to be operated by a digit of the hand

35

to which the 1mplement is. seeured for oper-

a,tmﬂ' the knot-forming meohamsm to form a

_ :knot and for Opemtmw sa,ld thread- holdmg

40

45

arm.

46, Ina knot t}mmmplement in eombma-

‘tion, a knot-forming mechanism; an oscilla-
'tory thréad-holding armadapted to clamp the
- thread and move away from the knot-forming
- mechanism to draw up the slackin the thread

to tighten the knot; means for securing said

mechanisins to the hand of the operator; and
means adapted to be operated by a digit of

- the hand to which the implement is secured
~ for operating the knot-forming mechanism tO-

~form a knot, and f01 moving Sdld oscillatory

| 55

arm.
50

47. Ina knot, -tying implement, in combina-

tion, a rotatable tying-bill; a thread-holding
*tnechamsm adapted to clamp the thread, to
strip the thread from the tying-bill and to
- draw uptheslack therein to tighten the knot;
means for securing said mecha,mﬂm to the

- hand of.the operator and means adapted to

-be operated by a digit of the hand to which

- the implement is beeured for rotating said

| '6.0"

for I‘Otdtlnﬂ" said tying- bill;

. tymg bill and for Opemtmg said thread-hold-
ing mechanism. .

48. In a knot-tying 1mplement in combma-
tion,arotatable tymg-blll intermeshing gear

thread - holdmw arm adapted to elamp the
thread and move away from the tying-bill to
- strip the thread from the tying-bill and draw
up the slack 1n the thread to tighten the knot;

‘tion, a tying-bill;
'1Ilﬂ'-b111 an oscillatory shaft; a thread-hold-
ing arm loosely mounted -on said shaft, but

‘Ing sald bill;

an osclllatory

s - 672,636

means for secm'm,@; said mechanisms to the

‘hand of the operator; and means adapted to

be Opemted by a digit of the hand to which

theimplement issecured,fordriving said gear

and for moving said arm.
19. Inaknot. tvmo'lmplement in combina-

tion, a knot-forming mechanism; means f_G['
| operating sald mechanism to"fo-rm a knot;

an oscillatory shaft; a thread - holding arm
1oosely mounted thereon, but capable of be-
ing held with relation thereto; means for
clamping the thread to said arm; means for

| releasably holding said :arm mth relation to

Sald shaft, so it w111 rotate therewith; and

70

75
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means for oscillating said shaft and movmﬂ‘ .

| said arm away from the knot- forming - mech- _

anism to tighten the knot.

50. Ina knot -tying implement, in.combina-
tion, a knot- fmmmg" mechanism; means for
opemtinfr said mechanism toform a knot; an
oscillatoryshaft;athread-holdingarm 100%15?
mounted on said shaft but capable of being
locked with relation thereto; means for clamp-
ing the thread to said arm; means for oscil-
la,ting sald arm; and a la,teh for locking said
arm with relation to said shaft.

ol. Ina knot-tyingimplement,in combina-
means for rotating said ty-

capable of being held with relation theret

which arm is adapted to clamp the thread and
‘move away from the tying-bill to draw up the

slack in the thread to tighten the knot and
pull the thread from said tying-bill; and
means for releasably holding said thread-
holding arm with relation to said shaft so it
will rotate therewith, and for releasing said
arm from movement with said shaft.

00

95

109

(05 -

.52, Inaknot-tying implement, in combina-

tion, a rotatable tying-bill; means for rotat-
an oscillatory shaft; a thread-
holding arm loosely mounted on said shaft,

but capable of being locked with Iela,tlon-

thereto; a clamp for holding the thread to
said arm; means for Obeﬂlatmﬂ* said shaft;
means for releasably locking sa,ld arm wmh
relation to said shaft; and means for oper-
ating said thread- elamp

53. In a knot-tying implement, in combina-
tion, a rotatable tying-bill; means for rotat-

110

115

ing said bill; an oscillatory shaft; a thread-

'holdmn' arm loosely mounted on said shaft,
but capable of being locked with relation

thereto; means for elampmfr the thread to

I20

sald arm; and means for releasably locking

sald arm with relation to said shaft, and for
releasing said arm fr-om movement Wlth said

shaft.

54. In aknot-tying lmplemen’n, in combina-
tton, a rotatable tying-bill; means for rotat-

ing said bill; an oselllatory shaft; a thread-

holding arm loosely mounted on sa,ld shaft,

‘but eapable of being locked with rela‘mon
thereto; an arm nmdly fixed to said oscil-

latory sha,ft means for releasably locking

| said thread- hold_mﬂ' arm in engagement with

r2s
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. .said last-mentioned arm; means for clamping

the thread to said thread-holding arm; and
~means for oscillating said shaft.

- 55. ITnaknot-tying implement, in combina-

“tion, arotatable tying-bill; intermeshing gear
for rotating said tying-bill; an oscillatory

.f"--.;shaft a Lhread holding arm loosely mounted

on said shaft, but Lapable of being locked
. with relation thereto; an arm ﬁxed to said
‘shaft;

. T0

means for releasably locking said

thread-holding arm in engagement with said
_. 1&&1}-11161’11110]]6& arm; means foreclamping the
thread to said threcnd holding arm; a cam for
oscillating said shaft; and an arm on said
shaft for
.56, Inaknot-tying implement, in combina-
. tion,

engaging sa,id cam,

‘a tying-bill; means for rotating said

_tymﬂ'—blll an oeclllatorv shaft; athread hold-
ing arm loosely mounted on qa,ld shaft; an

arm fixed on said oscillatory shaft; a spring-

- lateh for eonneetmn* said thread- holdmﬂ' arm

tion, a tying-bill

to said  last- menmoned arm; means for dis-
~engaging said spring-latch; a clamp for the
_"rhread on sald thread- holdmg arm; a cam
for osmll(mnﬂ* said . shaft; and an arm fixed

on sald shaft, for enwcwmﬂ' sald cam.

57. Ina k_n_olt ,‘rymmmplement, In combina-
; a shearing and clamping
jaw for said bill; a cam for operating said
jaw; a gear for rotating said bill; an oscilla-

- tory shaft; a cam for moving said shaft; a

- thread-holding arm loosely mounted on said
- oscillatory shafv; anarm fixed on said oscilla-
~tory shatt; a spring- -latch for engaging said

35
- armj;anda clamp for the thread, on the thread-
;-=_holdmﬂ' arm,

“tion, a tying-bill;
tating said tying-bill;
- ‘thread- holding arm loosely mounted on said
~ghaf '
...__a--s-:’mng latch for connecting said thread-
holding arm to said last- mentloned arm ;
‘means for releasing said latch; clamping- fin-

- clon, a tying-bill,
. tating said tying-bill;
. thread-holding arm loosely mounted on said
- shaft;

a- spring-lateh for connecting said thread-

thledd hnldmﬂ' arm with said lc-i,st mentloned

58. Inaknot- tymglmplement in combina-
intermeshing gear for ro-
an osmllatory shaft; a

t;. an arm fixed on said oseillatory shaft;

cgers for the thread, having a slldmg engage-

- ment with the thread- holdmg arm, and a piv-
- otal engagement with the before- mentioned

L arm fixed on said oscillatory shaft; acam for
osecillating said shaft;

- sald Shdfb for entratrmﬂ' sald cam,

and an a,rm fixed on
59. In a km)t-t,y_ing implement,, in combina-
intermeshing gear for ro-
an oscillatory shaft; a

an arm fixed on said oscillatory shaft;

holding arm to said last-mentioned arm; a

. .stop projection for disengaging said latch; a
.60
~arm and the said arm fixed on the oscillatory
~shafr;
ing a
- lmldlmr arm, and a pivotal engagement with

“the arm fixed ou said osellldtory sha,f‘ﬁ a cam
for

spring extending between the thread-holding
clamping-fingers for the thread, hav-

ahdmu engagement with said thread-

bGlll&tldﬂ‘ said shaft; an arm ﬁ*{ed on

o said shaft for Pngawmﬂ‘smd cam; means for |

i

attaching mechanism to the hand of theoper-
ator; and a pivotal thumb-lever for operating
sald mechanism.

60. Inaknot-tyvingimplement, in combina-
tion, a knot-forming mechanism; a thread-
holdllw mechanism. adapted to elmnp the
thread to tighten the knot; means for secur-
ing said mechanisms to the hand of the oper-
ator; and means for manually operating the
knot-forming mechanism and the thiread-hold-
ing mechanism.

61. Ina knot-tvingimnlement, in combina-
tion, a knot-forming mechanismg; a thread-
holding mechanisin adapted to elamp the
thread to tighten the knot; means for secur-
1ng said meeh@msms to the hand of thre:gpera-
Tor- and means for digitally operating the

'k not-fo rming mechanism and theth 1=ead-1101d-

ing mechamam

62. In a knot- -tying 1mnlement. in combina-
tion, a knot-forming meeh&msm_' a thread-
holding mechanisrn adapted to clamp the
thread to tighten the knot; means for secur-
ing said mechanisms to the hand of the apera-
tor; and a lever adapted to be manually op-
erated, for operating the knot-forming mech-
anism and the thread-holding mechanism.

63. Ina knot-tying implement, in combina-
tion, a knot-forming mechanism; a thread-
holdmw mech&nlbm adapted to cl(mm]p the
thread to tighten the knot; means for secur-
ing said meehanhms to the hand of the opera-
tor; and a lever adapted te be digitally op-
erated, for operating the knot-forming mech-
anism and the thread-holding mechanism.

64. Ina knot-tyingimplement, in combina-
tion, a knot-forming mechanism; a thread-
holding mechanism adapted to elamp the
thread to tighten the knot; means for secur-
ing said mechanisms to the hand of the opera-
tor; and means adapted to be operated by a
movement of a digit of the hand to which the
implement is secured, foroperating the knot-
forming mechanisin and the thread-holding
mechanisin.

65. In a knot-tying implement, in combina-
tion, a knot-forming mechanism; a thread-
holding mechanism adapted to clamp the
thread to tighten the knot; means forsecnr-
ing said mechanisms to the hand of the opera-
tor; and means adapted to be operated by &
movewment of the thumb of the hand to which
the implement is secured, for operating the
knot-forming mechanism and the thread-hold-
ing mechanism.

66. In a knot-tying implement, in combina-
tion, a knot-forming mechanism;
holding mechanism adapted to clamp the
thread and tighten the knot; means forsecur-
ing sald mechanisms to the hand of the opera-
tor; and means adapted to be operated by a
digit of the hand to which the implement is
Semlred foroperatingthe knot-forming mech-
anism to form the knot, and the thread-hold-
ing mechanism to hold the thread and draw
up the slack therein to tighten the knot.

67. Ina knot-tying implement, in combina-

a thread-

70

75

30

QO

100

105

110

115

125

130

R S e



. '30
. hOlding mechanism adapted to clamp the
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tion, & knot-forming mechanism; a thread- |

holding mechanism adapted to clamp the

thread to tighten the knot; means for secur-
ing said mechamsms to the hand of the opera-
tor; and a lever adapted to be operated by a
digit of the hand to which the implement is
secured, foroperating the knot-forming mech-

~anism and the thread-holding mechanism.,

IO

S £

20

__h01d1].’]0‘ mechamfsm adapted to clamp the |

.25

35

68. Ina&knot-tying implement, in combina-

'tlon a- knot-forming mechanism; a thread-
| holdmﬂ' meehamsm adapted to elamp the |
, thread to tighten the knot; means for secur- |

ing said mechanisms to the hand of the oper-

.ator and a lever adapted to be operated by

the thumb of the hand to which the imple-
ment is secured, for operating the knot-form-
ing meehamsm and the thread-holding mech-

anism. _
-69. Inaknot-tying 1mplement in-combina-

tion, a knot-forming mechanism; a thread-

th'read to tighten the knot; means for secur-

ing said mecha,mcsms 1o the hand of the oper-
ator; and a pivoted arm adapted to be oper-
ated by a movement of the hand to which the
implement is secured, for operating the knot-
forming mechanism &nd t.he thread-holding
‘Mechanism.
70. In a knot-tying 1mp1ement in combina- |

tion, a knot- formmﬂ' mechanism; a thread-

thread and tighten the knot; means for secur-
ing said mechanisms to the hand of the oper-
ator and means for manually oper dtmg the

knot forming mechanism, and for moving the

thread- holdmn' mechanism relatively to the

40

45

knot-forming mech&nlsm

. 71. Inaknot-tying implement, in combina-
- tion, a knot-forming mechanism; a thread-
holdmg mechanism adapted to clamp the:
thread and tighten the knot; means for secur-
Ing said mechamsms to the hcmd of the oper--

atm and means for digitally operating the

knot- forming mechanism, and for moving the
thread- holdmg mechanism relatively 130 the
| the tying-bill and tighten theknot; means for

knot-formmg mechanism.

535
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72. Ina knot-tying implement, in combina--

twn a knot-forming mechanism; means for

ma,nua,lly operating smd knob-formmﬂ‘ mech-
anism to form a knot; a thre’ad-holdiﬂg arm
adapted to clamp the thread and move away .
from the knot-forming mechanism to draw up-

the slack in the thread to tighten the knot:

means for securing the knot-forming mech-

anism to the hand of the operator; and means

manually operated for operating said thread-

holding arm.

- 73. In aknot-tying implement, 1ncombma-;
tion, a knot-forming mechanism; a thread-

holdmn* mechamsm adapted to clamp the

'thread and to draw up the slack therein to
| tlghten the knot; intermeshing skew-gear for

operating the knot forming mechamqm and

‘means for manually moving said thread- hold-
‘ing mechanism relatively to the knot-form-

“ing mechanism and for duvmfr said skew-

gear.

|

‘tion, a knot-forming wmechanism;

tion, a rotatable tying-bill;

74. Inaknot-tying i'm'-plemen t, in combina-

tion, a knot-forming mechanism; a thread-

holding mechanism adapted to clamp the

thread and tighten the knot; means for secur-
‘ing said meehamsmq to the ha,nd of the oper-

atm and an arm for manually operating the
knot torming mechanism and the thr ead-
holding mechanismn.

75. Inaknot—tymtnmplement in combina-
tion, a knot-forming. mechanism; means for
manually operating &dld mechanism to form
a knot; an oselll@tory shaft; a thread-hold-
ing arm loosely mounted Dhereon means for

| cla,mpmﬂ* thethread tosaid arm; means man-
‘ually operated for oscillating said shaft and

moving said arm away from the’ knot-forming

| mechanism to tighten the knot; and means
.| for securing the knot-formlmr meoh&msm to-

the hand of the operator.
76. In a knot-tying implement, in combina-

tion, a knot- fmrnmn mechanism; means for
digimlly operatingsaid mechanism to form

a knot; an oscillatory shaft; a thread-hold-
ing arm loosely mounted thereon; means for
elampmﬂ* the thread tosaid arm; means dig-

70

75
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lta.lly operated for oscillating bald shaft and |

‘moving said arm away from the knot-form-

1ng mechanism to tighten the knot; and means
for securing the knot-forming mechanism to
the hand of the operator.

77. In a knot-tying implement, in combina-
a lever
ada,pted to be manually operated for operat-
ing sald mechanism to form a knot; an os-
cillatory shaft; a thread-holding mechanism
loosely mounted thereon; means for clamp-

| ing the thread to said arm, means manually

Opemted for oscillating said shaft and mov-

ing said arm away from the knot-forming

mechamsm to tighten the knot; and means
for securing the knot forming mechamsm to
the hand of the operator.

78. In a knot-tying implement, in combina-
a thread-holding
meehamsm adapted to strip the thread from

securing said mechanisms to the hand of the
operator; and a lever adapted to be operated
by a movement of the hand to which the im-

plement is secured, for oper atmcr said thread-
holding mechamsm

79. Ina knot-tying 1m'plement in combina-
tion, a rotatable tying-bill; a thread-holding
mechamsm adapted to. stup the thread from

the tying-bill and tighten the knot; skew-

gear for rotating sa,-id tying-bill; means for

{ operating the knot-tightening mechanism;

means for securing the im plement to the hand

‘of the operator; and a lever adapted to be op-
~erated by a movement of the hand to which

the implement is secured, for driving the
skew-gear and the means for opera,tmﬂ' the
knot—tmhtemng mechanism.

30. Ina knot-tying implement, in combina-
tion, a rotatable tying - bill;

skew-gear for rotating said tylng -bill; means
for securing the 1mplemen13 to the hand of

intermeshing -
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. the operator; and a pivoted arm adapted to | erator; and a thumb-lever adapted to be
.. - be operated by a movement of the hand to | moved by the thumb of the operator, for driv- 10
.~ which the implement is secured, for driving | ing said skew-gear.
..~ sald skew-gear. = | ‘
5 8l. Inaknot-tying implement, in combina- HOWARD D. COLMAN.
~ - tion, a tying-bill; intermeshing skew-gear for Witnesses:
| rotating said tying-bill; a hand-loop for se- FRANK A. TICKNOR,
curing the implement to the hand of the op- RICHARD F. LOCKE.
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