No. 875,710. -7 . PATENTED JAN. 7, 1908.
o _ A, M. HEMBERG. |

GRAIN BINDER.

PLIOATION F , 1907,
APPLIOATION FILED JULY 13, 1007 3 SEEETS—SHELT 1.

\i“ ' At :
Q ",::3,;:: Eg
o
O
0 ‘™
Ron!
O
| ) ‘ 3
&\ =
Q
N
1) —
AN 0
A\ \
\ N
u D
N * |
Q N o
0oy
Q P Wil oS _
N X /o
RN ~
NIRY NN _
N & AR, N R N
A, | |
g NP AR L
Os E% Yy
| ‘(3 S \ _f S : i
NONZZ I
- N \L%' Eg N S" J Q@{
- - l%) ATV A\ lnventor:
%fj)&ﬁsas: N\ X

“é'ig; . @2’7 Dy his HHorneys:
VCH G G en et

CPARIL PLTERS CO., WASHINGION, D. C.



No. 875,710, - PATENTED JAN, 7, 1908.
_ | | . A. M, HEMBERG. | -

GRAIN BINDER.

 APPLIGATIO 13, 1907.
APPLI N FILED JULY13, 1907 3 SEEETS—SHEET 3.

26 =74

Q%Y

/M Zi m.
44

#5° f% '

75 G

A

S T

7Y
G

(2,

i
S H SO0

N
Q\\m

Jnyerntor:

/ hrs /gff(;'}"ﬂ@/ﬁ

THE NORRIS PETKRS €CO., WASHINGTON, D. C.



No. 875,710, PATENTED JAN. 7, 1908.

‘A, M. HEMBERG.

- GRAIN BINDER.
APPLIOATION FILED JULY13, 1907,

- 3 SHEETS—SHEET 3.

P4/ gl 9 ;
2B g
- 90 46 ...(' . 2 -
25—

' - o N 46
 Hitross ' 7 ? N Toventor:
| %yﬁﬁﬁﬁaﬁ: oL } 74 . | ‘]/ L2V :
. | DOy his ﬂfforﬁ&yﬁ :

AH Goetff Z0 ey e

THE NORRIS PETERS CoO.,



1|

10

15

20

20

30

39

40

49

0

UNITED STATES PATENT OFFICE.

AMANDUS M. HEMBERG, OF MINNEAPOLIS, MINNESOTA.

GRAIN-BINDER.

No. 875,710.

Specification of Letters Patent.,
Application filed July 13,1907,

Patented Jan. 7, 1008.
Serial No, 383,049,

Lo all whom 1t may concern:

- Be it known that I, Amanpus M. Hem-
BERG, a citizen of the United States, resid-
ing at Minneapolis, 1n the county of TTenne-
pin and State of Minnegota, have invented
certain new and useful Improvements in
Grain-Binders; and I do hereby declare the
following to be a full, clear, and exact descrip-
tion of the invention, such as will enable
others skilled in the art to which 1t apper-
tains to make and use the same.

My invention has for its object to provide
an improved grain binder, and to this end 1t
consists of the novel devices and combina-
tions of devices hereinafter described and
defined 1n the claims. The improved binder,
while capable of general use, was especmlly
designed for apphcatlon to a harvester of the
character set forth and cla,lmed in my U. S.
Letters Patent No. 792,592, of date June 20,

1905. |
The invention 1s 1llustrated in the accom-

panying drawings, wherein like characters
indicate like parts throughout the several
Views.

Retermnﬂ to these drawings, Figure 1 1s 2
view in front elevation, with some parts
broken away, showing my improved binder
and a portion of a harvester to which the
same 1s applied. Fig. 2 1s a left side eleva-
tion of the parts shown in Fig. 1, some parts
being broken away and some pa,rts being sec-
tional. Fig. 31s a detail partly in side eleva-
tion and partly in section, showing on an en-
larged scale a so-called trip intercepting latch
and codperating parts. Fig.41sa detatl viewin
plan, showing the one-way clutch mechanism
of the binder. Fig. 5 is a detail showing the
cooperating half clutch members of the one-
way cluteh. Fig. 6 1s a section taken ap-
proxinately on the Iime «° 2° of Fig. 4. Fig.
7 18 a diagrammatic view showmﬂ- the rela-
tive leng ths of the cranks on the bmde shaft
and on the needle shaft. Fig. 8 1s a detail in
section, taken on the line 2° #° of Kig. 4. Iig,
0 is a detail in section taken on the line ° 2°
of I'ig. 2. FHig. 10 1s a section taken on the
line 2 210 of Fw. 2, some parts being broken
away; and Flﬂ 11 1s a skeleton pl..m View,
showing the relative arr angement of the
needle and tripper shafts.

As illustrated in the drawings, the binder
frame is made as a part of the harvester

frame, and of the parts thereot for the pur-

| long parallel platform bars 1, to the left

hand ends of which, as viewed in Fig. 1, are
rigidly secured applounmtdy 10@‘5%110 ular
supplemental bearing frames 2, which pmts
1 and 2 are pwfembly constructed of angle
iron. The binder deck 3 extends between and
1s switably Suppmted by the supplemental
frame bars 2 and 1s provided with the usual
slot 4 for the passage therethrough of the
binder needle. The gramn 1s clevated from
the harvester platform to the binder deck 3
by a pair of cooperating elevator canvases or
belts 5 and 6 mounted and operating in the
usual way. As shown, one of the rollers for
supporting and driving the canvas 5 is pro-
vided with a sprocket 7 and one of the rollers
for guiding and driving the belt 6 1s provided
with a Spr ocket 8.

The needle 9, as 1s customary, is secured to
one end of a needle shaft 10 and works
through the slot 4 in the binder deck 3, being
1101111&11V held with 1ts point below the said
deck. 'This needle shaft 10 1s mounted in
bearings 11 secured to bearing brackets 12
which, 1n turn, are rigidly connected to the
framework made up of the heretofore noted
parts 1 and 2. The needle shaft 10 projects
from the needle toward the left with respect
to Fig. 2, and at its projecting end is pro-
vided with a crank 13. The tr ipper head 14
18, as 1s customary, located in the wvertical
plane of the needle for proper codperation
therewith in the binding action, and it is, as
shown, secured to one end of a rock shaft 15
that plO]ect::, therefrom toward the right
with respect to Fig. 2, and is provided at its
right hand end with a1 admlly projecting lock
arm 16. Normally, the free end of this lock
arm 16 1s engaged and held up by a bevel
hook 17 carried by the lowerend ol alock bolt
or bar 18. The lower end of this lock bolt 18
1s mounted to slide and to move edgewise
through a guide bracket 19 shown as formed
as part of a bearmg 20 that is rieidly se-
cured to one of the frame bars 2. A guide
rod 21 1s rigidly secured at its lower end to
the bearing 20 and on the upper end thereof
1s shidably Tmounted a bearmng sleeve 22 that
1s rigidly secured to the inter mediate portion
of the lock bolt 18. A stop, shown as al-
forded by nuts 23 on the upper end of the
oulde bolt 21 (see particularly Iig. 8) limits
the upward movement of the sleeve 22 and,
hence, of the lock bolt 18. A coiled spring

- b5 poses of this case 1t 1s desirable to note the | 24 on the rod 21 reacts against the sleeve 22
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and against an adjustable nut 25 on said rod
and yieldingly maintains the lock bolt 18 1
its uppermost position, shown in Figs. 1 and
8. At its upper end, the lock bolt 18 1s pro-
vided with a curved clutch releasing cam 26,
the construction and operation of which will
be hereinafter more fully described.

When the lock bolt 18 is moved downward

by an outward movement of the tripping
head 14 and downward movement of the

lock arm 16, the bevel hook 17 at the end of

said lJock bar will be thrown against a re-
Jeasing abutment or cam projection 27 on
the adjacent frame bar 2 and will thereby be
moved edgewise out of engagement with the
free end of said lock arm 16.  When the lock
arm 16 1s thus released it drops onto the
upper free end of a so-called Intercepting
stop, shown as in the form of a spring arm 28,
the lower end of which is secured to the ad-
jacent frame bar 2, and the upper end ol
which is bent laterally for engagement with

“the free end of said arm 16.

- The binder shaft 29 is mounted 1n suttable
bearings 30 on the frame bars 2, and at 1ts

left hand end, as shown in Fig. 2, 1s provided
with a crank 31 that is connected by a crank

rod 32 to the needle shaft crank 13. The
crank 31 is relatively short as compared with
the crank 13, so that under a complete rotary
movement of the crank 31, the crank 13 and,
hence, the needle, will be given oscillatory
movements through considerably less than
180 degrees. A pair of bundle discharging
arms 33 are secured to and carried by the
intermediate portion of the binder shaft 29,
and secured to said shaft between said arms

1s the usual segmental knotter actuating cam

34. The knotter, which is preferably ot
standard construction, is not shown in the
drawings, but is preferably mounted in the
usual way above a breast plate 35 of usual
form and arrangement.

Lioosely mounted on the right hand end ot
the binder shaft 29, as shown in Fig. 2, 1s
a constantly driven sprocket 36 which 1s
provided with a half cluteh 37. This halt
clutch 37 cooperates with a half clutch 38
that is keyed for rotation with but is free to
slide upon the binder shaft 29. The half
clutch 38 is yieldingly pressed toward the
half clutch 37 by a coiled spring 39 that
reacts against the same and against a stop
collar 40 on the extreme right hand end of
said shaft 29. The sliding half clutch 38 1s
provided with a radially projecting stop pin
41 and with a laterally projecting cam lug

42. Slidably mounted in a suitable guide

‘bracket 43 of which stop collar 40 forms a

part, and secured to one of the frame bars 2
18 a clutch tripping device in the form of a
short slide 44 having a projecting cam lug
45. The crooked or cam end 26 of the lock
bolt 18 works through a suitable passage 44*

in the sliding stop 44. Also, the said cam |

875,710

[ end 26 works between the guide bracket 43

and a guide pin 432 which is secured to and
projectsfromsaid bracket (see Figs.1,4 and 6).
Directing attention now particularly to

Figs. 2 and 10, it will be noted that the nee-
dle carries a forwardly projecting arm 46, the

free end of which 1s bent downward and lat-

erally to form a base of reaction for a coiled

smé}ng-ﬂ . The upper end of this coiled

spring 47 presses against the laterally ben
end of a supplemental arm 48 that 18 pivot-

ally connected to the arm 46 at 48*. The
spring 47 best tends to keep the supplemen-
tal arm 48 pressed upward against a lug 14"

on one side of the tripping head 14, and thus.

yieldingly holds the latter in its normal posi-
tion, shown in Figs. 1 and 10.

The free end of the laterally movable in-
tercepting stop 28 is connected by a wire or
other flexible connection49 to a cam actuated
arm 50 which, as shown in Fig. 9, is pivoted
to a projection 51 of one of the frame bars 2.
This wire 49 runs over a guide sheave 52
mounted in the said frame bar 2. The lever
50 is subject to a cam or tappet 53 carried by
the binder shaft 29. .

Extending transversely of the machine at
the front of the binder shaft and mounted in
suitable bearings on the upper portions of the
frame bars 2, is a packer driving crank shaft
54, and at its right hand end with respect to

‘Fig. 2 and as shown in Fig. 1, is provided

with a sprocket 55. Rising from the inter-
mediate upper portion of the frame bars 2
and rigidly secured thereto is a pair of frame
extensions 56, the upper portions of which
rigidly support a transverse rod 57. On
this rod 57 are mounted oscillatory guides 58
that are spaced apart by sleeves or pipe sec-
tions 59 placed on said rod 57. The packer
arms 60 are mounted at their intermediate
portions on the cranks of the shaft 54, and at
their upper ends they are mounted to slide
through the oscillatory guides 58. At their
lower ends, the packer arms 60 are prefer-
ably forked, as shown in Fig. 2. 'The packer
arms 60 are mounted in pairs on the crank

shaft 54, in such a manner that two arms,

one on each side of the needle, pack in uni-
son, thus giving an even broadside motion to
the grain to and against the head 14.

The driving connections, in so far as they
relate to this invention, are as follows: The
numeral 61 indicates a sprocket chain that
runs over sprockets 62 and 63 sultably
mounted on the platform section of the ma-
chine. The sprocket 62 will usually be
driven from the bull wheel or traction wheel
(not shown) of the machine in the customary
way. The sprocket 63 carries a smaller
sprocket 64. A sprocket chain 65 runs over
the sprockets 64, 8, 7, 55 and 36 already
noted and, as shown, also over sprockets 66
and 67 suitably mounted on the platform of
the machine. =

70

79

80

89

90

05

100

105 -

110

115

120

125

130



10

15

20

29

30

30

40

45

00

99

60

65

875,710

L)

When the machine is in action, the grain
delivered onto the binder deck 3 by the ele-
vator belts 5 and 6 will be engaged by the
packer arms 60 and forced against the trip-
ping head 14. When the pressure against
the tripping head 14 becomes great enough
to overcome the tension of the spring 24 and
also a slight tension exerted by the spring 47,
said tripping head will be forced outward
and 1ts lock arm 16 will be forced downward,
thereby moving the lock bolt 18 downward
until 1ts bevel lock hook 17 is pressed against
the tripping abutment 27 and released from
said arm 16, as already described. Nor-
mally, the stop pin 41 and cam lug 42 of the
shiding half .clutch 38 are engaged, respec-
tively, with the slide 44 and lug 45 thereof,
so that said half cluteh is held against ro-
tation and out of engagement with the half
clutch 37 of the constantly driven sprocket
36, as shown m Ifigs. 4 and 6. When, how-
ever, the lock bolt 18 is moved downward as
just stated, the slide 44 is moved rearward
and the said half clutch 38 is released and by
1ts spring 39 1s forced into engagement with
sald half clutch 37, thereby coupling the
binder shaft 29 to the said driven sprocket
36. Assoon, however, as the lock bolt 18 is
released from the lock lever 16 by the abut-
ment 27, the spring 24 will throw the said
lock bolt 18 back to its normal position and

the said bolt will force the slide 44 again for-

ward into 1ts normal position shown in Fig.
5, so that just before the binder shaft 29
completes 1ts rotation, the cam lug 42 by en-
cgagement with the stop lug 45 of the slide 44
will force the half clutch 38 out of engage-
ment with the constantly running half
clutch 37, and as soon as this separation of
the clutch members is completed the stop
pin 41, by engagement with the slide 44, will
Eositively stop further rotation of the said

inder shaft. While the binder shaft is
making its complete rotation the needle is
thrown upward, the knot is tied, the needle
1s returned to normal positions and the tied
bundle 1s discharged by the discharge arms.

When the lock arm 16 1s released from the
lock bolt 18 as above described, 1t falls onto
the intercepting stop 28 so that the tripping
head 1s held 1n a position but little facther
outward than shown in Iig. 1, in which posi-
tion 1t codperates with the needle to com-
press the bundle while 1t 1s being tied. At
the time 1n the rotation of the binder shaft
immediately after the knot has been tied, the
cam or tappet 53 comes into engagement
with the arm 50 and raises the same, thereby
drawing the intercepting stop 28 inward and
permitting the tripping head 14 to be moved
below the plane of the binder deck 3 at a

time when the discharge arms 33 are foreing

the bound bundle out of the binder. When
the needle 1s returned to its normal position

-l

o

supplemental arm 48 engages the tripping
head 14 and forces the same back to its nor-
mal position, under which movement the
tock arm 16 caimns itself past and into & posi-
tton above the intercepting stop 28.

The spring 47 interposed between the arm

46 and supplemental arm 48 carried by the
needle pernuts the initial movement of the
packet head 14 required to trip the driving
clutch mechanism into action while the nee-
die remains stationary in its normal position,
and 1t serves under return movement of the
needle from 1ts operative to its normal to in-
sure the complete movement of said packer
to 1ts normal position.
It 1s evident that by adjustments of the
nut 25 on the guide bolt 21 the tension of the
spring 24 may be inereased or diminished.
Ience the pressure of the grain against the
trip head necessary to trip the needle into
action 1s controlled. DBy this means the size
aind compactness of the bundles may be al-
tered as desired. |

What I claim 1s. -

1. In a grain binder, the combination with
a needle, packers and means for discharging
the bound bundles, of binder driving means,
a one revolution clutch for causine said driv-
Ing means to intermittently operate said nee-
dle and bundle discharging means with prop-
erly timed actions, a pivoted tripping head
having a projecting lock arm, a spring pressed
lock bolt normally engaging said lock arm
and holding said tripping head in normal po-
sition, means whereby a movement of said
lock bolt throws said clutch into action, and
means for releasing the said lock bolt from
sald lock arm after said clutelh has been
thrown into action by initial movement of
said tripping head, substantially as de-
scribed.

2. In a grain binder, the combination with
a needle, packers, a binder shaft, and a dis-
charge arm and knotter actuating means
carried by said shaft, of codperating half
clutches on said shaft, one of which is loose
and is continuously driven, and the other of
which 1s rotatable with said shaft, a pivoted
tripping head, a sliding cluteh stop for sepa-
rating the clutch members at the completion
of each rotation of said binder shaft, a spring
pressed bolt arranged to be moved by said
tripping head, and when moved to cause said
cluteh stop to render said clutch operative,
substantially as described.

3. Ina grain binder, the combination with
a needle, packers and binder shaft, said shaft
having a bundle discharge arm, a continu-
ously driven wheel loosely mounted on said
shaft and provided with a half cluteh, a co-
operating spring pressed half cluteh slidably
mounted on said shaft, said sliding half
clutch having a laterally projecting cam lug
42 and stop 41, a sliding stop 44 engageable

[

below the binder deck, the spring pressed | with said stop 41 and having a lug 45 engage-
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able with said cam lug 42, to throw said slid-
ing half clutch out of engagement with said
continuously driven half clutch, to mtercept
the movement of the same and said binder
shaft, a tripping head and connections where-
by initial movement of said tripping head
moves said sliding stop intc an inoperative
position, substantially as described.

4. In a grain binder, the combination with
a needle, packers, a pivoted tripping head
and a binder shaft, which binder shaft 1s pro-
vided with a bundle discharging arm and
means for actuating a knotter, of a continu-
ously driven wheel, a one revclution clutch
for intermittently connecting said wheel to
said binder shaft, a lock arm movable with
said tripping head, a spring pressed lock bolt
normally holding said lock arm and having a

“cam acting end serving, when moved, to ren-

875,710

der said clutch operative, a tripping abut- 20
ment operating to release said lock bolt from
said lock arm under initial movement of said
tripping head, an intercepting stop operative
on said lock arm to intercept the movement-

of the same and said tripping head, and a 25

connection operated from said binder shaft
for withdrawing said intercepting stop from

said lock arm, to thereby permit further
movement of said tripping head during the

bundle discharging action, substantially as 30

described. |
In testimony whereof 1 affix my signature
in presence of two witnesses.

AMANDUS M. HEMBERG.

Witnesses: |
H. D. K1LGORE,

M. K. Roxgy.
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