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No. 791,610.

UNITED STATES

Patented June 6, 1905. '

PATENT OFFICE.

Ry

'ROLLIE CRAIN AND BENJAMIN CRAIN, OF MARION, ILLINOIS.

SELF-FEEDER FOR THRESHING-MACHINES.

SPEGIFIGATION forming part of Letters Patent No. 791,610, dated June 86, 1905.

>

Applicatiun filed December 10, 1903. Serial No, 184,622.

1o @ZZ_ 'whom Lt may concern:

Beitknown that we, RoLrLiz Cra1N and BEN-
JAMIN CRAIN, citizens of the United States, re-

siding at Marion, State of Illinois, have .in-
vented certain new and useful Improvements

in Self-Ieeders for Threshing-Machines; and
we do declare the following to be a full, clear,
and exact description of the invention, such

as will enable others skilled in the artto which

1t appertains to make and use the same.

~ Our invention relates to improvements in

- threshing-machines, and more particularly to
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machines. o . . -

The object of our invention is to provide a
mechanism of this character in which the feed
of grain to the thresher-cylinder will be regu-

an automatic self-feeding mechanism for such

lated by the amount and the condition of the

grain upon the feeding-conveyer or similar
device, or, in other words, the amount of

grain fed to the cylinder which is rotated ata
-constant speed is varied automatically by our

improved feeding mechanism according to the

condition of the grain—that is, whether it is |
wet, matted, tightly compact, &ec. o

Another object of our invention is to pro-
vide a feeding mechanism of this character
‘which will automatically start when the cyl-
inder has reached its proper or normal speed

and stop when thespeed of the eylinder lowers.

' Afurther object of our invention is to pro-
vidé an extremely sensitive feeding mechan-

1sm of this character which will be of simple,
durable, and compact construction and very

steady and efficient in operation.
With these and other objects in view the in-

" vention consists of certain novel features of

4G
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construction, combination, and arrangement
of parts, as will be more fully described, and
particularly pointed out in the appended

- In the accompanying drawings, Figure 1 is

‘a side elevation of a portion of a threshing-

machine, showing the application of our in-
vention thereto. Fig. 2 is a top plan view of

the same, parts being broken awayv to more

- clearly illustrate the construction. Fig. 8 is

a vertical longitudinal section.

enlarged elevational view of our improved
- 50 feeding mechanism: . Figs. 5, 6, and 7 are sec- -

Fig. 4is an

- | tional views taken, respectively, on the lines

55,66, and 77 of Fig. 4. Tig. 8 is a sec-

tional view taken on the line 8 8 of Fig. 6.

Fig. 9 1s a detail view of one of the gears.
Referring to the drawings by numerals, 1

denotes a portion of the frame of a threshing-

machine in which the usual thresher-cylinder

2 1s mounted upon a shaft 3 to coact with the
usual cylinder-concave 4. Grain of any kind

which 1s to be threshed is thrown upon the

outer portion of an endless conveyer or other
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suitable feeding device 5, which is mounted in

a-projecting portion 6 of the frame 1 and is
adapted to convey and feed the grain to said
cylinder and concave.

erably in the form of an open raddle or rake

Said conveyer is pref-

comprising endless bands 7, passed around

rollers 8 and connected by cross-slats 9, which
are provided with angular projecting pins or
teeth 10. The innermost roller 8 is keyed or

otherwise secured to a shaft 11, which is ro-

tated as hereinafter described to impart mo-
tion to the conveyer. |

- Fixed to the frame 6 beneath the upper
stretch of the conveyer are platform-boards

12, and mounted below the inner portion of

the lower stretch is an oscillating shoe 13,
whichisadapted to catch all the loose kernels
of grain and discharge the same into the cyl-
inder-concave. Said shoe has its inner end
suspended by hangers 14 and its outer end
pivotally connected to cranks formed upon a
shaft 15, one of the outer ends of which is
provided with a pulley 16, which is connected
by a crossed belt 17 to a pulley 18, secured
upon a shaft 19, journaled in bearings 20 in
thesides of the frame 6 abovethe central por-
tion of the conveyer. Secured upon said
shaft 19 is a series of curved cutting-blades
21, which are adapted to cut the bands of the
bundles of grain as they are fed beneath the
same on the conveyer 5. |
shaft 19 is rotated, preferably, by connecting
a pulley 22, secured upon one of its outer ends,
to a pulley 28 upon the cylinder -shaft by
means of a band 24, as seen in Fig. 2.
Mounted in advance of the thresher-cylin-

der and above the inner portion of the end-
less feeding-conveyer is a grain-separating
and speed - regulating device 25, which, as

The band - cutter
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shown, 1s 1n the form of a rotary cylinder

- composed of a series of pointed or fingered
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-~ frame 6.
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wheels 26, keyed upon a shaft 27, mounted in
bearings 1n the frame 6:
gearing are of such size that under normal
conditions—that 1s to say, when the grain is
dry and the bundles are of the proper size
and not too compact -the separator 25 1s ro-
tated in the same direction as the conveyer 5,
but at a greater rate of speed, thereby caus-
ing the bundle or the quantity of grain be-

tween said conveyer and separator to be torn

apart and forced positively to the cylinder
and concave. Since wet, matted, and tightly-
compact grain 1s much harder to tear apart
or separate than loosely-bundled dry grain,
the grain which 1s being threshed will, ac-
cording to 1ts condition, offer a greater or

less resistance to the rotation of the separat-

ing device 25. Owing to the peculiar con-
struction of the mechanism hereinafter de-
scribed, this resistance to the rotation of the
separator retards its rotation, and thereby
actuates certaln mechanism which regulates
the speed of the separator and also that of
the feeding -conveyer to thus automatically

control the amount of grain passing to the -

cylinder. |

Upon one of theouter ends of the cylinder-
shaft 3 1s secured a worm 30, which engages
a worm-wheel 31 upon one end of a shaft 32,
mounted 1n a bearing.33 upon the outer side
of the machine-frame 1. The opposite end
of said shaft 32 is telescoped by one end of a
sleeve or tubular shatt 84, which 1s keyed to
rotate with the shaft 32, but may be slid. lon-
gitudinally thereon. Its sliding movement is
controlled by a governor 35, which consists
of collars 36 and 37, fixed, respectively, to
the shafts 32 and 34 and connected by spring-
arms 38, which are provided with weights 89
al, their centers. It will be seen that when
sald shaft 32 1s rotated the weights 39 will
fly ontwardly by centrifugal force, bowing
or bending the spring-arms 38 and drawing
the shaft 34 upon the shaft 32. The oppo-
site end of the shaft 34 is journaled to rotate
in a movable bearing-block 40, which is piv-
otally secured upon one end 41 of a lever
or hanger 42. Said lever or hanger is piy-
oted at about its center between lugs or ears
43 upon a bracket 44. The other end of the
lever or hanger 42 is engaged by a coil-spring
45, the tension of which 1s regulated by a
hand-screw 46. Said spring i1s adapted to
force the end 41 of the lever or hanger 42

outwardly to hold a friction drive-wheel 47

upon the shaft 34 out of contact with a fric-
tlon-disk 48, loosely mounted upon a stub-
shaft 49, which 1s secured in the side of the
Sald friction-wheel 47 1s slidably

mounted upon the shatt 34, but keyed to turn
with the same, and 1t 1s formed with a collar
or sleeve 48, having an annular groove 49,
which 1s engaged by the forked end of a shift-

The parts of the
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ing-lever 50. It will be seen upon reference
to Kig. 5 that when the governor 35 draws
the shaft 84 longitudinally upon the shaft 32
the outer end of the shaft 34 will be swung
inwardly, owing to the manner 1n which 1t is
mounted, and will move the friction-wheel 47
into engagement with the friction-disk 48.
Secured to the inner face of the disk 48 and
revolving upon sald shaft 49 i1s a worm 51,
which engages a worm-gear 52, secured upon
one end of a shaft 53, mounted in bearings
54 upon the side of frame 6 and having adja-
cent to 1ts opposite end a worm 55, which en-
oages a worm-gear 56, loosely mounted upon
the outer end of the separator-shaft 27, as
clearly shown 1n HKig. 6. The inner face of
sald gear 56 1s formed with a hub or sleeve
57, having a cam end 58, which coacts with
the similar-shaped end of the hub 59 of a pul-
ley 60, secured upon the shaft 27 by a set-
screw or other suitable fastening means 61.
The inner face of said gear 56 is also provided
with a projecting pin or stud 62, to which the
inner end of a spiral spring 63 is secured, the
outer end of said spring being secured upon
the inside of the rim of the pulley 60. It will
be seen that when the gear 56 is rotated by

70
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the worm 55 the shaft 27 will be rotated,

owing to 1ts connection with said gear, by
means of the pulley and spring. When the
orain which 1s being separated offers a great
amount of resistance to the separator-fingers
97, the spring connection 63 will permit the
oear b6 to travel faster than the pulley and
shaft, and thereby cause the cam 58 and the
oear to ride upon the cam-hub 59 of the pul-
ley, and thus force ov slide the said gear lon-
oitudinally upon the shaft 27. A stop pin
or stud 64 is provided upon the pulley and
projects into the path of the pin 62 to be en-
caged thereby, and hence lock the pulley to
the gear and prevent the gear 56 from turn-

ing more than one revolution without operat-

ing the pulley and shaft.

The outer face of the gear 56 is provided
with a friction hub or surface 65, which isen-
gaged by a similar hub 66, formed upon the
shifting-lever 50 Intermediate its ends. As
previously stated, the lower forked end of
said lever 50 engages and operates the frie-
tion-wheel 47, and its opposite end 1s engaged
by a coil-spring 67, the tension of which is
controlled by a hand -screw 068, as clearly
shown in Ifig. 4. 'The outer face of the hub
portion 66 of the lever 50 1s engaged by a
friction-washer 69, which is held against said
lever by a coill-spring 70, confined upon the
shatt 27 between sald washer and a hand-nut
71, which 1s screwed upon the threaded end
of the shaft 27. The tension of the spring 70

1s regulated by the nut 71, so as to permit the

lever to remaln stationary when the gear 56,

the shaft 27, and 1ts attached parts are rotat-
1ng at their normal speed; but when the grain

i offers a great amount of resistance to the ro-
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tation of the separator and the gear 56 is

. thereby moved longitudinally upon the shaft,

-as previously explained, the friction upon the
lever 50 is increased and causes the same to

turn or -make a partial revolution with the
shaft against the tension of the spring 67 to
move or shift the friction drive-wheel 47 to-
ward or from the center of the friction-disk

- 48, thereby varying the speed of rotation of

LO

20

the said disk 48, as will be readily understood.

In order to drive the feeding-conveyer, a
crossed belt 72 connects the pulley 60 with a
pulley 78, secured upon the outer end of the
shaft 11. The shaft 11 may also be driven,

but at a very much lower rate of speed, by the
lever 50 moving the friction-wheel 47 from -
the outer edge of the friction-disk 48, so asto

disengage the-latter, and into. engagement

with a small friction-wheel 74, disposed in a

plane at right angles to the plane of said disk
48 and secured upon one end of a shaft 75,

- which is mounted in bearings 76 upon the

frame of the machine. Said shaft 75 is also

- provided with a worm 77, which engages a

25

worm-gear 78 upon the shaft 11. Said gear

is loose upon the shaft 11, but, as.seen in Fig.
9, 1s locked to turn with the same in one di-

~ rection by keying upon the shaft a disk 79,

30

having a pivoted spring-actuated clutch 80,

which frictionally engages the inner surface

~ the opposite direction it will slip over said

35 _
turning the gear.

40

45

- the disk varies as its drive-wheel 47 is moved
- toward or from its center, and by means of the

55
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shatt, or the shaft may be rotated without

- The operation of the

to the band-cutter by means of the belt 24,
and the motion of the band-cutter is in turn
imparted to the grain-shoe by the belt 17.
The motion of the cylinder-shaft is also im-

parted to the shaft 32 by means of the worm- |
~ gearing 30 31, and said shaft 32 will rotate
the shaft 34 and the governor 85. After the
cylinder-shaft and the shaft 82 have acquired

a predetermined speed the governor will move
the shatt 34 longitudinally to swing the fric-

tion-wheel 47 into engagement with the disk 48 |

to drive the same. The speed of rotation .of

hand-screw 68 and spring 67 the lever 50 may
be adjusted to hold the wheel 47 at any de-

sired point on the disk under normal condi-
‘tions. . The motion of the friction-disk is im-
parted to the gear 56 on the separator-shaft
27 by means of the shaft 53 and the con-
necting worm - gearing previously desecribed.

Owing to the spring connection of said gear 56
to the shaft 27, the latter will be rotated with
the former at the same speed when the grain
which the separator is working upon is in its

normal condition, or, in other words, in the

machine is as bel_o_ﬁWs: '
The motion of the cylinder-shaft is imparted

for which-the parts are set.

condition that the parts of the machine are
adjusted for.
grain 18 very thick or tightly packed or when
the grain is wet and matted, the resistance
| which 1t offers to the action of the separator
18 so great that the rotation of the same will

When, however, a bundle of

o

65

70 -

be slightly retarded and will force the gear

56, owing to the cams previously described:
longitudinally on the shaft to increase the

friction upon the shifting-lever 50, thereby -

operating said lever to move the friction-wheel

away from the center of its friction-disk and
‘reducing the speed of the separator, and con-

sequently the speed of the feeding-conveyer,

since the latter is driven by the crossed belt

72, as previously explained. Should the cyl-

‘inder become clogged or should the separa-
tor be retarded to such an extent that the

drive-wheel 47 is moved into engagement with

| the friction-wheel 74, the latter through the
worm-gearing 77 and 78 will rotate the drive-

shatt 11 of the conveyer, and the motion of

separator, the former-mentioned gearing will
not assist the latter, and the speed of the con-

75

8o

said shaft will be imparted, through the belt
72, to the separator-shaft.

_ When the latter-
mentioned gearing drives the conveyer and

QO

veyer and separator will be very much re-

duced. When the resistance to the rotation

| : | of the separator decreases, the springs pre-
of the rim of the gear-wheel. It will be seen.
‘that when the gear is rotated in one direction
1t will turn the shaft 11, and when rotated in

viously described will return the parts to their

normal position, and should the cylinder be

stopped or its speed decreased the governor

95

35 will automatically move the friction drive-

wheel 47 away from the friction-disk 48 to

stop the motion of the conveyer and separator.
- By adjusting the various springs and other -
parts the machine may be set or adjusted for

working upon any kind or any condition of
grain, and.it will automatically adjust itself
to any conditions of the grain other than those

- It will be seen that we 'haﬁ.—?e-prwided a

feeder which is extremely sensitive to all con-

ditions of grain and that it will feed slow or
fast, according to the capacity of the cylinder.
The cylinder is permitted to run constantly

at1ts normal rate of speed, and the feeder will

feed a small or a large amount of grain, ac-
cording to the condition of the grain, so that

the cylinder may thoroughly thresh the same.
1t will be further noted that the separator will
not only separate the grain upon the conveyer
and feed a proper amount of it positively to

INele

-- 1.0-5

IIO

115

the cylinder, but it will also retard the feed

of the grain and prevent it from being jerked

120 .

or drawn into the cylinder in large bunches, - o

Should it not be desirable to drive the shaft

32 from the cylinder-shaft, it may be geared
to the band-cutter shaft 19 or to any other -1
‘suitable shaft.” - o
- Various other changes in the form, propor-
| tion, and the minor details of construction

‘especially when the grain is wet and matted.
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may be resorted to without departing from | the speed of the separator to engage said last-

the principle or sacrificing any of the advan-
tages of this invention.

From the foregoing description, taken in
connection with the accompanying drawings,
the construction, mode of operation, and the
advantages of our invention will be readily
understood without requiring a more extend-
ed explanation.

- Having thus described our invention, what
we claim as new, and desire to secure by Let-
ters Patent, 18—

1. In combination with a threshing-cylin-
der, a band-cutter driven thereby, a laterally-
movable shaft also driven thereby, a centrif-
ugal governor operated by the shaft, means
actuated by the governor to move the shaft
laterally, a gear element driven and movable
laterally by the shaft, a separating mechan-
ism, a feeding mechanism driven by said sep-
arating mechanism, and a gear element to
drive the latter, said last-mentioned gear ele-
ment being engaged with and disengaged from
the first-mentioned gear element, by the lat-
eral movement of the said shaft, substantially
as described.

2. In combination with a threshing-cylin-
der, a laterally-movable shaft driven thereby,
a movable bearing for sald shaft, a spring-
pressed lever connected to sald bearing to
move said shaft in one direction, a centrifu-
oal governor to move said shaft 1n the re-
verse direction, a gear element movable lat-
erally and driven by said shaft, a separating
mechanism, a feeding mechanism driven by
the separating mechanism, and a gear ele-
ment to drive the latter, the last-mentioned
oear element being engaged with and disen-
gaged from the first-mentioned gear element,
by the lateral movement of the said shaft, sub-
stantially as described.

3. In combination with a threshing-cylin-
der, a laterally-movable shaft driven thereby,
a movable bearing for sald shaft, a lever con-
nected to said bearing to move said shaft 1n
one direction, a spring engaging sald lever,
means to vary the tension of said spring, a
centrifugal governor to move sald shaft in
the reverse direction, a gear element movable
laterally and driven by said shaft, a separat-
ing mechanism, a feeding mechanism driven
by the separating mechanism, and a gear ele-
ment to drive the latter, the last-mentioned

- gear element being engaged with and disen-

55
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oaged from the first-mentioned gear element,
by the lateral movement of the said shaft, sub-
stantially as described.

4. A machine of the class deseribed having

a threshing-cylinder, a feeder, a separator,

connections between sald feeder and separa-

~ tor, to drive either by the other, and each

having an independent driving element, a

driving element driven by the cylinder and

mentioned driving element successively with

the first-mentioned driving elements, substan-
tially as deseribed.

5. A machine of the class deseribed having
a threshing-cylinder, a shiftable driving-gear
driven thereby, aseparator, means, including
a variable-speed disk, to drive the separator,
a feeder, connections between the separator
and feeder whereby either may be driven by
the other, a gear to drive the feeder, and au-
tomatic means controlled by variations in‘the
speed of the separator, to shift the shiftable
driving-gear on the variable-speed gear, and
to successively engage sald shiftable driving-
oear with the variable-speed gear and with
the gear which drives the feeder, substantially
as described.

6. Thecombinationof a threshing-cylinder,
a feeder, a separator, connections between the
feeder and separator whereby one 1s driven
by the other, a variable-speed gear, one ele-
ment of which 1s driven by the cylinder, a
shifter for said element, means, including an
independently - movable element, connecting
another element of the variable-speed gear to
the separator, to drive the latter, and means,
actunated by the movement of the independ-
ently-movable element, to cause the latter to
operate the shifter, and hence change the
speed of the separator and feeder, substan-
tially as described.

7. The combination of a threshing-cylinder,
a feeder, aseparator, connections, between the
feederandseparator, whereby oneis driven by
the other, a variable-speed gear, one element,
of which is driven by the cylinder, a shifter
for said element, means, including an inde-
pendently-movablespring-cushioned element,
connecting another element of the variable-
speed gear to the separator, to drive the lat-
ter, and means, actuated by the movement of
the independently-movable element, to eause
the latter to operate the shifter and hence
change the speed of the separator and feeder,
substantially as described.

8. The combination of a threshing-cylinder,
a feeder, a scparator having a revoluble shaft,

connections between said shaft and the feeder,

to drive the latter and the separator simul-
taneously, said connections including an ele-
ment fast on the separator-shaft, a variable-
speed gear, one element of which 1s driven
by the eylinder, a shifter for said element,
pivoted on the separator-shaft, means, includ-
ing a revoluble element, loose on said shaft,
connecting another element of the variable-
speed gear to the separator-shaft, to drive
the latter, means to limit the independent
revoluble movement of the loose element on
the separator-shaft, and coacting means with
which the loose and fast elements on the sepa-
rator-shaft are provided to engage the former

automatic means, controlled by variations in | with the shifter, to actuate the latter, when
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- ‘the speed of the separator-shaft is retarded

- by an increase
~ scribed.

10
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> of load, substantially as de-

9. The combination of a threshing-cylinder.,
a feeder, a separator havinga revoluble shaft,
connections between said shaft and the feeder,

to simultaneously drive the latter and the sep-
“arator, said connections including an element

fast on the separator-shaft, a variable-speed
gear, one element of which is driven by the
cylinder, a shifter for said element, pivoted
on the separator-shaft, means including a rey-
oluble element, loose on said shaft, connect-
ing another element of the variable-speed gear
to the separator-shaft, to drive the latter,
means to limit the independent revolution of
the loose element on the separator-shaft, a
spring to cushion such movement, and coact-

ing means with which the loose and fast ele-

ments on the separator-shaft are provided, to

frictionally engage the former with the shifter, |

to actuate the latter, substantially as de-
scribed. -

10. In a self-feeding mechanism for thresh-

Ing-machines, the combination of a threshing-
cylinder, a band-cutter driven thereby an end-
less conveyer, a revolving separator-wheel
coacting with said conveyer and adapted to

be retarded in its rotation by the resistance

offered it by the grain upon said conveyer, a
drive-shaft driven by the threshing-cylinder,
variable-speed gearing between said drive-

~shaft and said separator-wheel, a governor

adapted to throw said variable-speed gearing
Into and out of operation, drive-gearing be-

tween sald separator-wheel and said conveyer,

and an operating element operated by said
separator-wheel when its motion is retarded

~and adapted to control said variable - speed

gearing, substantially as deseribed. -

11. Ina self-feeding mechanism for thresh-
ing-machines, the combination of an endless
feeding-conveyer, a revolving separator co-

acting with said conveyer and adapted to be |

S

retarded in its rotation by the resistance of-
fered it by the grain upon said conveyer, a
drive-shaft, a friction drive-wheel slidably
mounted upon said shaft, a friction -disk,

435

means tor automatically connecting and dis-

connecting said friction drive-wheel and said
tfriction-disk, gearing between said friction-
disk and said separator, a lever actuated by
said separator when its motion is retarded and
adapted to move said friction drive-wheel
upon sald friction-disk to vary the speed of
the latter, and drive-gearing between said
separator and said conveyer, substantially as
described. | o

12. In aself-feeding mechanism for thresh-
ing-machines, the combination of an endless

feeding-conveyer, a revolving separator co- -
acting with said conveyer and adapted to be

retarded in its rotation by the resistance of-

fered it by the grain upon said conveyer, a

drive-shaft, a tubular shaft having one of its

ends telescoped to slide upon said drive-shaft
and its other end mounted in a movable bear-
Ing, a Iriction-disk, a governor connecting

sald drive-shaft and said tubular shaft and
adapted to move said tubular shaft toward and
from said friction-disk, a friction drive-wheel
slidably mounted upon said tubular shaft to

coact with said friction-wheel, drive-gearing

5o
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between said friction-disk and said separator,

| a lever actuated by said separator when its

75

motion is retarded and adapted to shift said -

stantially as described. o | |
In testimony whereof we have hereunto set

our hands in presence of two subscribing wit- .

nesses. o S _
o " ROLLIE CRAIN.
- BENJ. CRAIN.
Witnesses: o
 W. I Gray,
-~ J. H. Normax,

i friction drive-wheel and drive-gearing be- -
tween said separator and said conveyer, sub-

So
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