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9 Claims. 

This invention comprises new and useful in 
provements in a twine knotter or tier for use on 
bailing machines or the like and more specifically 
pertains to a means for controlling the pressure 
applied to the twine, string, bands, wire, or gen 
erically stated, the strand, during the various 
operations of the tier. 
This invention relates generally to an improve 

ment in a portion of the device of Charles F. 
Crumb, as seen in his Patent No. 2,405,688. In 
the Crumb device, it has been found, through 
experience, that when hay or the like is being 
pressed into the balling chamber under the con 
siderable force of the plunger, additional preS 
sure is needed on the strand holder trigger to 
prevent the strand from slipping. This addi 
tional pressure was seen to be especially required 
when filling the chamber with a tight bale. Since 
the trigger element, as seen in Figure i6 of the 
Crumb patent, is freely pivoted to the knotter 
frame by a bolted connection, it is obvious that 
this manual adjustment permits only one desired 
setting for the entire cycle of operation for the 
machine. Accordingly, if as explained above, the 
trigger is tightened to the extent that it exerts 
enough pressure on the strand to prevent it from 
slipping when filling the chamber, it has been 
found that this pressure, necessarily still main 
tained on the Strand during the knot tying oper 
ation, is effectual in breaking the strand before 
the knot is tied. . 
The above conditions are more clearly Seen in 

Figure 5 of the Crumb patent, where the neces 
sity for maintaining pressure on the strand 
at the holder or upper end (immediately above 
the knife 4) of the same is seen while also in 
Figure 13 of the Crumb patent, the necessity for 
relieving the pressure exerted on the strand by 
the trigger 92 becomes evident. This latter may 
be understood more clearly when it is explained 
that the trigger 92 bears against the strand , 
holding it in the strand holder 88 while during 
the knot tying operation, the bill-hook 94 is 
pivoting downwardly, thereby creating a tension 
on the strand between the bill-hook and the 
Strand holder. 
the first instance and light in the second and it 
is now believed to be evident that such results 
are impossible to attain with the present struc 
ture existing in the Crumb device. It is the broad 
object and intention of this invention, therefore, 
to alleviate this condition. 
The primary object of this invention is to pro 

vide a tier for a baling machine which enables 
tying a much fuller or heavier bale than is 
presently possible in the unimproved system, 

The pressure must be heavy in 

(C. 289-10) 

0. 

15 

20 

25 

30 

35 

4) 

45 

50 

55 

2. 
Another object of this invention is to provide 

a device embodying the foregoing objects which 
further provides a firmly tied band or strand 
around the bale without danger of breakage prior 
to tying. . . . 

Yet another object of this invention is to pro 
vide a means for increasing the pressure on the 
baling strand during the bale chamber pressing 
operation and sequentially decreasing the pres 
sure during the knot tying Operation. 

Still another object of this invention is to pro 
vide a means for timing or synchronizing the 
pressure control means hereinabove referred to. 
with the various operations of the baling machine. 
These, together with various ancillary features 

and objects of the invention, which will later be 
come apparent as the following description pro 
ceeds, are attained by the present invention, a 
preferred embodiment of which has been illus 
trated, by Way of example only, in the accom 
panying drawings, wherein: 

Figure 1 is a top fragmentary horizontal view 
illustrating the structure of the instant invention 
and the manner in which it relates to the other 
elements of the balling machine, 

Figure 2 is a top fragmentary horizontal view 
similar to Figure 1 but showing the position of 
the various parts of the instant invention at a 
different period of time in the cycle of operation 
of the baling machine; 

Figure 3 is a vertical sectional fragmentary view 
illustrating the various parts of the balling na 
chine that will be affected by the instant inven 
tion and being similar in many respects to Fig 
ure 13 of the Crumb Patent No. 2,405,688; and, 

Figure 4 is an enlarged fragmentary sectional 
view showing the manner in Which the strand is 
held in the strand holder by the holder trigger 
and also being similar to Figure i5 of the Crumb 
Patent 2,405,688. w 
Referring now more specifically to the accom 

panying dra Wings and also to the Crumb Patent 
2,405,688, it will be noted that Figure 3 of the 
instant invention is similar in most respects to 
Figure 13 of the Crumb device. For purposes 
of clarity, the description of those features of the 
baller unrelated to the instant invention Will be 
assumed to be essentially the same as the de 
scription in the Crumb patent, and further, nu 
merals of like parts will be transferred to the in 
stant invention. It should be noted that the 
novel features of the instant invention will be 
numbered beginning with the numeral 200. 
At the outset, it is to be understood, however, 

that the features of this invention are not neces 
sarily limited to the exact construction of the 
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Crumb device but may find utility in any baling 
machine adapted therefor. 
Accordingly, the numeral 9 denotes the top 

of the baling chamber wherein is seen a mass of 
compressed material 37, as hay or the like, hav 
ing a strand AT extending therearound. At the 
left end of the chamber, there will be noted a 
plunger 2 for compressing the material 37. 
Provided in the top 9 is an opening 05, through 
which the threading or strand feeding needle 
54 may rise. 
A suitable supporting frame, not shown, but 

identified in the Crumb patent by the numeral 
48, has journaled therein a control shaft 50. 
Mounted on this shaft for rotation thereWith is 
a cam member 8. Further, mounted on the 
shaft 50 for pivotal movement thereon is a 
knotter frame 67. Actually, the shaft 50 is 
driven or rotated at Some fixed Speed carrying 
the cam member 8 therewith, while the knotter 
frame 67 being journaled on the shaft 50, is made 
to move in a vertical arc during a predetermined 
interval of time by means of a cam, not shown, 
on a shaft, also not shown, positioned above the 
arrangement of the elements as seen in Figure 3. 
This vertical oscillatory movement of the knotter 
frame is effected through the tubular portion T3. 
As will be understood in column 4, line 17 et 

seq. of the Crumb patent, the can member 8 
has toothed segments 82 and 83 and when the 
cam member reaches the proper angular posi 
tion, segment 82 will engage the beveled gear 
94 which is secured to a shaft. 85 journaled in 
the knotter frame. At the opposite end of the 
shaft 85 is a worm gear 86 engaging and driving 
a worm wheel 87 which, in turn, is secured to a 
pair of notched plates 88 by a shaft 88, which 
is journaled in the knotter frame 67. Therefore, 
rotation of the beveled gear 84 causes rotation 
of the notched plates 88. As also seen in Figure 
16 of Crumb, a member 92, termed the holder 
trigger, is pivotally mounted to the frame 67 by 
means of a bolt connection. As more clearly 
illustrated in Figures 1, 2 and 4 of the instant 
invention, it will be noted that the trigger 92 
extends between the spaced notched plates 88 
and is capable of holding and compression there 
between the end 9 of the strand fl. Further 
more, a conventional stripper element 9 is pro 
vided, as illustrated. 
When the member 8 has rotated sufficiently, 

toothed segment 83 will engage the beveled gear. 
93 which has secured thereto, by means of a 
shaft, not shown, a bill-hook 94. Since the de 
tails of the bill-hook do not materially affect the 
instant invention, it will not be discussed here 
in. It is only necessary to note that the bill-hook 
rotates downwardly upon engagement of the Seg 
ment 83 with the gear 93. 

Further, the member 8 has a cam track 00, 
along which rides a follower ?o, for control 
ling an L-shaped arm 02 pivoted on the knotter 
frame 6. The outer end 2' of the lever 02 is 
provided with a knife blade O4 and Such is dis 
posed to move upwardly to cutting engagement 
with the strand T when the follower Ol 
reaches the proper portion of the cam track 00. 

Referring now to Figures 1 and 2 and accord 
ingly, more specifically to the instant invention, 
it will be noted that the numeral 200 denotes a 
can track or ring. This ring is Secured. On One 
side of the member 8 by means of the Spacer 
elements 202. The required camming action is 
effected by providing a dipped portion 204-in the . 

75 cam track 200. The dip 204 is of the correct 
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angular measurement and in the proper location 
relative to the main flat section 206 of the track 
to provide proper synchronism with the cam 
member 8 and the remaining operation of the 
machine. 

Riding on the cam track or ring is a roller 
208 freely rotatable on the pintle. 20 which ex 
tends outwardly of the rocker arm. 22. The 
rocker arm 212 is pivoted intermediate its ends 
by means of a bifurcated element or rocker 
holder 24, which, in turn, is secured in some con 
veraient manner to the knotter frame 67. At the 
opposite end of the rocker arm 2 f2 and depend 
ing downwardly therefrom is a stub element 26 
which acts as a positioner for the Spring or re 
silient element 28. 
The knotter frame 6 is provided with a recess 

220 located substantially beneath the stub ele 
ment 26 and therefore provides an opening for 
the spring 28. This recess, at its lower end, is 
provided with a bore 222, into which is snugly 
fitted a sleeve 224 which, as will subsequently be 
idescribed, acts, as a bearing element. The sleeve 
224 is provided at its upper end with a periph 
eral flange 225 which acts as an abutting Sur 
face to prevent the sleeve from moving beyond 
a certain limiting position. A plunger 226 is slid 
ably received within the sleeve 224 and has a 
gradation of diametrical dimensions throughout 
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its length. Accordingly, intermediate its ends, 
the plunger 226 is provided with a peripheral 
flange 227 which in cooperation with the flange 
on the sleeve acts as a downward limiting abut 

: ment. Extending upwardly from the flange 227 
is a stub shaft 228 for guiding and positioning 
the spring 28 therearound. The lower end of 
the plunger 226 has a reduced tip 230 for abut 
ment with the back surface 232 of the trigger 
plate 92. 
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In operation, the initial position of the various 
elements of the entireballing device will be similar 
to that shown in the Figure 5 of the Crumb pat 
ent and at this time the cam roller 208 will be 

, riding on the upper flat surface 206 of the cam 
track. In this way the rocker arm 22 will be 
exerting a downward pressure by means of the 
plunger 226 on the back surface 232 of the ele 
ment 92, thereby tightly compressing the strand 

1 in the holder plates 88. Therefore, the 
plunger 2 may exert a considerably greater force 
on the mass of material 37 in the baling chamber 
Without causing the strand 7 to slip loose of the 
connection in the holder plates 88. 
AS the shaft 50 continues turning and as seen 

in Figure 3 when the needle 54 has threaded the 
other end of the strand f flinto the notched plates 
88 whereby the bill-hook will have engaged the 
Strands 7 to begin its tying operation, the cam 
roller 208 will be nearing the transition area, 234 
on the can track 200. It should be noted that as 
the bill-hook 94 begins to turn, a tension is cre 
ated on that portion of the strand between the 
holder plates 88 and the bill-hook 94 and since 
the bill-hook turns in Such a manner as to con 
tinually increase this tension, the strand f f l must 
be provided with slack, whereby the same may give 
or slip through the holder plates 88 to a slight de 
gree. Accordingly, at the predetermined correct 
time, the cam roller 208 will have reached the low 
er level or dip 204 in the cam track 200, thereby, 
as seen in Figure 2, releasing the pressure applied 
to the trigger 92 by the plunger 226. In this way, 
the strand T may slip between the trigger 92 and 
the holder plate 88, allowing enough slack for the 
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bill-hook to effect a knot in the strand f f with 
outbreaking the same. 
From the foregoing, the construction and op 

eration of the device will be readily understood. 
and further explanation is believed to be unneces 
sary. However, since numerous modifications 
and changes will readily occur to those skilled in 
the art after a consideration of the foregoing 
specification and accompanying drawings, it is 
not desired to limit the invention to the exact 
construction shown and described, but all suitable 
modification and equivalents may be resorted to, 
falling within the scope of the appended claims. 

Having described the invention, what is claimed 
as new is: 

1. In a knotting mechanism including a bill 
hook, a strand holder including peripherally 
notched holder plates, a pivoted holder trigger 
extending between said holder plates, a Strand 
feeding needle for applying a strand to Said holder 
plates and means for actuating said bill-hook, 
strand holder and strand feeding needle in timed 
relation, the improvement comprising; resilient 
means maintaining a yielding pressure urging Said 
trigger between said holder plate for yieldingly 
clamping a strand in the peripheral notches, 
means for increasing the pressure of the resilient 
means upon the trigger during predetermined 
periods in the operation of the knotting mecha 
Sl. 

2. In a knotting mechanism including a bill 
hook, a strand holder including peripherally 
notched holder plates, a pivoted holder trigger 
extending between said holder plates, a strand 
feeding needle for applying a strand to said holder 
plates and means for actuating said bill-hook, 
strand holder and strand feeding needle in timed 
relation, the improvement comprising; resilient 
means maintaining a yielding pressure urging 
said trigger between said holder plate for yield 
ingly clamping a strand in the peripheral notches, 
means for increasing the pressure of the resilient 
means upon the trigger during predetermined 
periods in the operation of the knotting mecha 
nism, said resilient means including a plunger 
having a portion engaging said trigger, a Spring 
engaging another portion of said plunger, Said 
pressure increasing means engaging said Spring 
and maintaining a predetermined minimum pres 
Sure upon said spring and trigger. 

3. In a knotting mechanism including a bill 
hook, a strand holder including peripherally 
notched holder plates, a pivoted holder trigger ex 
tending between said holder plates, a strand 
feeding needle for applying a strand to said holder 
plates and means for actuating said bill-hook, 
strand holder and strand feeding needle in timed 
relation, the improvement comprising; resilient 
means maintaining a yielding pressure urging 
said trigger between said holder plate for yield 
ingly clamping a strand in the peripheral notches, 
means for increasing the pressure of the resilient 
means upon the trigger during predetermined 
periods in the operation of the knotting mecha 
nism, said resilient means including a plunger 
having a portion engaging said trigger, a Spring 
engaging another portion of Said plunger, Said 
pressure increasing means engaging said Spring 
and maintaining a predetermined minimum pres 
sure upon said spring and trigger, Stop means 
limiting movement of Said. plunger towards Said 
trigger. 

4. In a knotting mechanism including a bill 
hook, a strand holder including peripherally 
notched holder plates, a pivoted holder trigger ex 
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6 
tending between said holder plates, a strand 
feeding needle for applying a strand to said holder 
plates and means for actuating said bill-hook, 
strand holder and strand feeding needle in timed 
relation, the improvement comprising; resilient 
means maintaining a yielding pressure urging 
said trigger between said holder plate for yield 
ingly clamping a strand in the peripheral notches, 
means for increasing the pressure of the resilient 
means upon the trigger during predetermined 
periods in the operation of the knotting mecha 
nism, said resilient means including a plunger. 
having a portion engaging said trigger, a spring 
engaging another portion of said plunger, said 
pressure increasing means engaging said spring 
and maintaining a predetermined minimum pres 
Sure upon said spring and trigger, said pressure 
increasing means including a rocker having a 
portion engaging said Spring. 

5. In a knotting mechanism including a bill 
hook, a strand holder including peripherally 
notched holder plates, a pivoted holder trigger ex 
tending between said holder plates, a strand 
feeding needle for applying a strand to said holder 
plates and means for actuating said bill-hook, 
strand holder and strand feeding needle in timed 
relation, the improvement comprising; resilient 
means maintaining a yielding pressure urging 
Said trigger between said holder plate for yield 
ingly clamping a strand in the peripheral notches, 
means for increasing the pressure of the resilient 
means upon the trigger during predetermined 
periods in the Operation of the knotting mecha 
nism, Said resilient means including a plunger 
having a portion engaging said trigger, a spring 
engaging another portion of said plunger, said 
preSSure increasing means engaging said spring 
and maintaining a predetermined minimum pres 
sure upon said Spring and trigger, Said pressure 
increasing means including a rocker having a por 
tion engaging Said Spring. 

6. In a knotting mechanism including a bill 
hook, a strand holder including peripherally 
notched holder plates, a pivoted holder trigger ex 
tending between said holder plates, a strand 
feeding needle for applying a strand to said holder 
plates and means for actuating said bill-hook, 
strand holder and strand feeding needle in timed 
relation, the improvement comprising; resilient 
means maintaining a yielding pressure urging 
said trigger between said holder plate for yield 
ingly clamping a strand in the peripheral notches, 
means for increasing the pressure of the resilient 
means upon the trigger during predetermined 
periods in the operation of the knotting mecha 
nism, said resilient means including a plunger 
having a portion engaging said trigger, a spring 
engaging another portion of said plunger, said 
pressure increasing means engaging said spring 
and maintaining a predetermined minimum pres 
Sure upon said spring and trigger, stop means 
limiting movement of said plunger towards said 
trigger, said plunger having a stationary guide 
bushing, Said stop means comprising comple 
mentary flanges on said plunger and guide bush 
ling. 

7. In a knotting mechanism including a ro 
tatable bill hook, a strand holder including pe 
ripherally notched holder plates, a pivoted holder 
trigger extending between said holder plates, a 
Strand feeding needle for appling a strand to said 
holder plates and means for actuating said bill 
hook, strand holder and strand feeding needle in 
timed relation, the improvement comprising; a 
Spring Operatively aSSociated with said trigger for 
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maintaining a yielding variable pressure upon said 
trigger urging the latter between Said holder 
plates for yieldingly clamping a strand in the 
peripheral notches, a movable member operatively 
engaging Said. Spring for temporarily increasing 
the Spring pressure upon the trigger during pre 
determined periods in the operating of the knot 
ting mechanism. 

8. A knotting mechanism including a rotatable 
bill hook, a strand holder including peripherally 
notched holder plates, a pivoted holder trigger 
extending between said plates, a Strand feeding 
needle for applying a strand to Said holder plates, 
means for causing rotation of said bill hook, 
strand holder and strand feeding needle in tinaed 
relation, a spring operatively associated with said 
trigger for urging said trigger between Said holder 
plates to thereby yieldingly clamp a strand in the 
peripheral notches and movable means operatively 
associated with said spring for temporarily in 
creasing the force exerted by said spring upon 
the trigger during predetermined periods in the 
operation of the knotting mechanism. 
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8. 
9. In a knotting mechanism, a pair of substan 

tially parallel, peripherally notched holder plates, 
a pivoted holder trigger extending between said 
plates, a spring operatively associated with said 
trigger and exerting a variable pressure thereon 
thereby urging said trigger between said holder 
plates for yieldingly clamping a strand in the 
peripheral notches, a novable member operatively 
associated with said spring for temporarily in 
creasing the force exerted by said spring upon the 
trigger during predetermined periods in the op 
eration of the knotting mechanism. 

CART. S. RUDEEN. 
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