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UNITED STATES

1,692,899

PATENT OFFICE.

PETER KETELSEN, OF DENVER, COLORADO.

HARVESTING MACHINE.

Application filed November 22, 1923.

This invention relates to harvesting ma-
chines and proposes the construction of a
machine in which the grain is cut, bound,
formed into a shock and delivered to the
field, progressively and by automatic means,
and normally without the nece351ty of human
intervention.

The principal object of the invention is
to produce a harvesting machine of the
shock forming type in which the shock form-
ing and delivering mechanism is operated
by fluid pressire, whereby the functioning
of the same i1s made more flexible than is
possible with positively mechanically oper-
ated mechanism, to the varying conditions of
the standing Graln

Other ob]ects of the invention concern
themselves with the novel combinations and
sub-combinations of - structural - features
which cooperate in the attainment of the de-
sired result, and in the specific details of
construction hereinafter described and in-
cluded within the scope of the appended
claims.

Figurelisa front elevation, of the shock-
forming machine.

Flome 2 is a top plan view.

Tloure 8 is an end elevation viewed from
the side adjacent the shock-forming cham-
ber.

Tigure 4 is a rear elevation with the deor
of the shock- forming chamber ralqed and
partly broken away.

Figure 5 is a. section or 5 of

5 ]dmme 1.

Figure 6 is a transverse section through
the shock-forming chamber taken along the
line 6—6 of Fig. 4.

Figure 7is a “sectional view taken through
a portlon of the shock-forming chamber in
a pldne just ‘tbovc the packmcr arms faken

along the line 7—7 of Fig. 4.

E‘mure 8 18 a transverse sectinn through
the shock bar showing details of the power
transmission mechanism taken along the line
8—8 of Fig. 9.

Figure 9 is a top plan view partly in sec-
tion of the structure shown in Figure 8.

Figure 10 is a cross section on the line
10—10 of Figure 9.

Figure 11 is a detail of the chute and chute-
achnshno means.

I‘loure 12 is a section on the line 12—12 of

'I‘lome 8.

Serial No. 676,343.

Figure 13 is a section on the line 13—13
of Figure 5.

Figure 14 is a detail of the reel elevating
mechanism.

I‘lgure 15 1s a section on.the line 15—15
of Figure 14.

Figure 16 is a detail of the reel elevating
pawl and ratchet.

Figure 17 is a section throucrh the rotary
valve taken along the line 727 of Fi igure
2, showing also the straw-tie operating
111echanism.

Figure 18 is 4 plan view of the fixed ported
plate of the rotary valve.

Figure 19 is a horizontal section through
the lower part of the valve casing taken
along the line 19—19 of Fig. 17.

I‘loure 20 is a plan view of the rotary
valve.

Figures 21, 22 and 23 show consecutlvely,

the p051t10n assumed by the rotary valve

parts when the air supply is in communica-
tion with the cylinder end 121, their posi-
tion when the air supply is connected to the
lower end of the cylinder 125, and their posi-
tion when the lower end of the cylinder 125
is vented to the atmosphere throucrh the CX-
haust passage.

TFigure 24 is a diagrammatic view of the
fluid pressure system.

Figure 25 is a section through the means
for 1otfmnov the sheaf holchno magazine,
showing also in plan. the 10tary valve oper-
ating mechanism. -

T‘loures 26 and 27 show plan views of the
mt'lry valve clutch pawl respectively in po-
sitions of release and engagement.

Figure 28 is a section thrOLwh the sheaf-
ho]dlno magazine and oper atmo cylinder
with the magazine down taken alono the
line 28—28 of Fig. 2.

Figure 29 is a view of the sume structure
with the magazine raised.

Figure 30 is a section showing the attach-
ing means for the impaling spurs taken along
the line 30—30 of Fig. 31.

Figure 31 is a @ectmn on the line 31—31

of Figure 30.

TFigure 82 is a section through, the upper
end of the cylinder shown in Figure 28
taken along the line 32—32 of Fig. 33,

Figure 33 is a plan view of the upper end
of said cylinder.

I‘wule 34.1s a detail view 1n section show- "
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ing the levers for actuating the clutch which
is concerned in the operation of the rotary
valve, and the clutch for severing the driv-
ing connection to the conveyer mechanism
taken along the line 34—384 of Fig. 2.

Tigure 35 is a section on the line 35—35
of Figure 7.

Figure 86 is a detail view of .the trip for
one of the straw-tie levers.

Figures 37 to 40 inclusive show the straw-
tie levers in successive operative positions.

Figure 41 is-a detail view of the grain-
engaging forks of the reel mechanism.

Figures 42 and 43 are sectional views of
the Geneva lock nsed in controlling the ro-
tary valve.

Referring now in detail to the several fig-
ures, the numeral 1 represents a platform
supported at its opposite ends by the vehicle
wheels 2 and 8. Said platform may be made
of any desired shape to suit the requirements
of construction and use, but is here shown as
comprising a broad portion on the left hand
side, as viewed in Figure 2, for the support
of the shock forming mechanism, and a nav-
row elongated portion extending to the right
and constituting the frame of the sickle bar
and a support for the other features of the
harvesting mechanism. For the purpose of
determining the width of the wheel base irre-
spective of the total width of the platform 1
one of the vehicle wheels, Tor instance the
wheel 8, may. be secured to said platform at
an intermediate point as shovn instead of at
the end. The platform is provided in front
with a hitch 4, affording means by which the
machine may be attached to a tractor or other
source of locomotive power, which hitch may
be raised or lowered to meet the coupling of
the tractor by means of a link 395, connected
to a hand lever 396 which operates along a
detent bar 897. The machine is also designed
to obtain power from the tractor through the
universal coupling 5. It is also adapted to
obtain a supply of compressed air for the
operation of the fluid pressure actuated fea-
tures of the shock forming and delivering
mechanism through a supply conduit 6 con-

nected to a suitable air compresser, not

shown, but preferably carried by and oper-
ated by said tractor.

The sickle bar is of usual construction,
having the knives 7 which oscillate between
guards 8 the latter being carried by the nar-
row portion of the platform. Inthe physical
embodiment which forms the basis of the de-
seription of my invention, the sickle bar is
driven by a crank 9, the latter being pivotally
supported on the platform and fixed to a
power shaft 12 which derives power from a
worm “whee! 11 meshing with a worm 13
carried by the shaft 14, which in turn is con-
nected to the universal coupling 5. In order
to prevent possible damage to the midchine
should the mechaniism for any reason become

1,692,899

jammed, the shaft 14 and the coupling 5 are
connected by friction transmission means 10
adapted to afford slippage between the uni-
versal coupling and shaft 14 should an undue
torque be developed in the operation of said
shaft. That portion of the platform which
carries the siclkle bar is inclined downwardly
toward the rear of the machine forming a
ledge 15 upon which the butt ends of the cut
-grain-stalks are adapted to rest. Said ledge
is surrounded at the rear side and at the ends
respectively by a back wall 16 and-end wails
17 “and 18 which may be formed of sheet
metal of appropriate thickness, said walls
together-forming a rack for the support of
“the: cut ‘grain. The end walls also carry
bearings for the reel 19, the specific construc-
tion of which will now be described.

Incidentally, it is to be understood that
the precise nature of the elements relied upon
inthe construction of the present exemplary
embodiment of the invention, and the par-
ticular arrangement of ‘'said parts, has been
determined rather by ‘the resources at the
command of the model-maker -than by the

requirements of use, and that the invention

may later be embodied in -other equivalent
structural assemblages and arrangements
without departing from the inventive prin-
ciple or principles defined ‘in the appended
claims.

The reel is freely mounted upon-a rod 20
which passes through slots 21 and 22 formed
respectively in the end walls 17 and 18 0f the
orain racks. Said slots estend in a:plane
or planes substantially parallel to'the plane
of the back wall of the grain rack, and are
for the purpose of permitting the rod 20, and
with it the reel 19°to be adjustably raised or
Towered to suit the height of the straw and
the condition of the grain to be cut. For in-
stance, if the grain is blown over the recl must
be set closer to the ground than would be nec-
essary if the grain were erect. To alter the
elevation of the reel involves the provision
of means such as the block 25 which -affords
a bearing not only for the reel rod 20, but
also for the shaft throngh which rotation is
imparted to the reel. The block 25 is sup-
ported hétween the end wall 17 and a wall 24
which is arranged parallel to the wall 17 and
spaced therefrom. The block is arranged to
slide hetween said walls. The rod 20 is jour-
nalled in a bore in the lower portion of the
block 25 and has the end 26 thereof extend-
ing beyond said block and through a slot 27
in the wall 24. The slot 27 is similar to the
slot 22 in ‘the end wall 18 in respect to its
length, width, and the direction in which it
extends. “The slot 21, in the end wall 17, on
the other hand. is of greater width, for a pur-
pose which'will presently appear. Toothed

_rack bars 28 and 29 are arranged on the outer
faces of the walls 18 and 24 adjacent the slots
91 and 27, and the opposite ends of the rod
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20 are provided with pinions 30 and 31 which
mesh with the teeth on the respective rack
bars. By rotating the rod 20 said pinions
are made to roll along the rack bars thus low-
ering or raising the rod 20 in said slots and
with it ch‘mnmo the elevation of the reel.
Rotation of the rod 20 is accomplished by
means such as the hand lwer 32 whicl is piv-
otally mounted upon the end of the rod 20 and
is pro‘flde(t with wversible pawl 33 posi-
tiened so as to act operably upon the tebth of
a pinion 33" mounted on the inner end of the
rod 20. Said rod is detained in any position
of adjnstmont by means of a spring pressed
meGel 53, housed in a bove in the “block 25
and seatable in any one of the series of de-
pressions 54 formed circumferentially in the
surface of the rod 20.  Tension of the plunger
53 is determined by adjusting the nut 55
against the spring 55"

a1
Wi

The reel 19 which, as hmembefo e stated .

is loosely mounted upon the rod 20, is fixedly
carried by a sleeve 85 swrronnding said shaft.
Power is transmitted to said sleeve by inter-
meshing bevel gears 86 aud 37, the former
carried by the sleeve and the latt ter by a shaft
38 Whlch is journally supported in the block
25 Since the block slides relative to the

fized part of the mechanism, power tr qnsnus—
gion means of variable le*m’fh must be pro-
vided between the gear 36 and the drive ghaft
41. This may be mccomphshed by making
the upper part of the shaft 38 polygonal as
shown, and passing it through a Oimilarly
shaped bore 1 the hub of the bevel gear 39
shown in Figures 1 and 2, said gear being
suitably mppmtgd in intermeshed relation

" with 2 bevel gear. 40 c‘lrmed at the end of a

40

shaft 41, The latter is driven by a train of
gearing including, successively, the gears 42
and 4.>, the shaft 44, and the gears 45 and
46, the Iast mentioned gear bemg carried by
the shaft 12 which is m driving relation to
the drive shaft 14 in a manner that has al-
veady been noted.

The reel proper consists of a pair of spiders
47 and 48 fixed to opposite ends of the sleeve
35 and hw ng radial divergent arms 49 and
50. Pivotally mounted at “the ends of said
arms are the links 57 between which ree
blades 51 extend and to which they ave rigid-
v attached. i
he explained, the links 57 on one side of the
lee‘ which are associated with the arms 49

Jf the spider 47, are each provided with a-
It >

shoi‘t wrin 59 extending upon the opposite side
of the pivotal connection of said links with
their respective spider’ arms. Kach of the
reel blades consists of a ﬂftt member 51 hav-
ing a pivot bar 70 mounted longitudinally
thereof and slightly spaced Lherefrom A
series of dangling forks is mounted upon
said pivot bar. with suitable supports 71
intercalated therebetween, said forls includ-
ing a short arm 73 adapted to engage with

For a purpose which will soon-

3

said reel blade and a long arm 72 which 1s
adabf ed to wtend xn straw raising relation
toward the surface of the frrcund By vir-
tue of the unequal lengths of the arms 72 and
78 the forks assume a gravital position in
which the short arm lies adjacent the reel
bmde rearwardly thereof, the blade acting
s a stop to prevent movement of the fork
:Lr'mnd the pivot bar in one direction. The
effect of this is that when the forks are moved
against the grain by the rotation of the recl
thcy are held rigidly in contact with the reel
blade by the pressure of the grain, assisting
in lifting the latter to the conveyer mecha-
nism on the grain rack which will presently
be deseribed. But when leaving the grain
near the upper pmtlon of the path of Tota-
tion of the reel blades, the forks will be

rocked in the act of pulhng away from the

grain, to an inclined position in which the
lonﬂ arms will leave the grain without drag-
ging it forward into the Teel.

Tt is highly desirable to have the reel blades

travel in an oval path having the major axis -

in a vertical or substantially vertical relation
so as to cause the reel blades to travel down-

wardly between the standing grain stalks
wiﬂﬂout substantially distur bmd their nat-
ural position, until near the bases of said
stalks, when they move substantially trans-
versely sweeping the butt ends of the grain
toward the conveyer mechanism, tlneh up-
wardly in substantial parallelism to the grain
stallks, and transversely backward above the
level of the grain heads.. In order to pro-
duce this orbital path for the reel blades
means are provided, for producing a simul-
taneous oscillatory movement of said reel
blades about the pivotal axig of the crank
levers. The means employed, in the present
instance, consists of a ring 61 which i is mount-
ed to rotate eccentrically of the axis of ro-
tation of the reel 19 by being carried upon
the eccentric peripheral surface of a bearing
bleck 62 through which passes both the
sleeve 35 and the reel rod 20, said bearing

‘block being supported by the walls of the

slot 21 and rising or falling within said slot
as the reel is ad]usted to a higher or lowel
elevation by the means hereinbefore de-
scribed. The ring 61 is provided with radial
arms 60 to which the upper or short arms 79
of the links 57 are pivotally attached, Rota-
tion is imparted to the ring 61 from the posi
tively driven sleeve 35 fhlouob the armg 49
of the spider 47 and thrmwh the links 57,
Since the ring 62 and sleeve 35 are not con-
centric there will be a relative displacement
of the arms 49 and 60 of the spider 47 and
ing 61 which gives rise to oscillation of the
links 57 about their pivotal axes in the ends
of the arms 49. The eccentric bearing block
62 is normally arranged with the pomt of
greatest eccentricity vertical above the axis
of rotation of the reel. This causes the orbit
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of travel of the reel blades, Wwhich is the re-
sultant of the revolution of the reel and the
oscillatory movement of the crank levers, to
be positicned with a substantially vertical
major axis and horizontal minor axis, which
fulfils the advantageous requirements above
mentioned.

As the grain is not always encountered
standing vertically, but frequently blown
over so as to be inclined at various angles it
becomes desirable to provide means for tilt-
ing the major axis of the orbit of travel of
ths reel blades so that they will handle the
straw most efficiently. This is dene in the
present instance by rotating the bearing block
62 so-as to shift the axis of greatest eccen-
tricity. Means for accomplishing this is pro-

vided in the form of a lever 64 which is piv-

otally mounted upon the wall 17 and fur-
le with
a toothed rack 66 formed on said wall. The
lever 64 is provided with an arm 67 engag-
ing a slot in the link 68 which is secured to
the -eccentric bearing block 62. The slot in
said link allows for the rise and fall of the
reel when the latter is adjusted for eleva-
tion. The effect of shifting the axis of great-
est eccentricity of the bearing block 62, is to
shift the ring 61 in a translatory manner with
respect to the arms of the spider 47 causing
the links 57 to rock and so change the angu-
larity of the plane of the flat faces of the reel
blades without altering the pesition of rela-
tive parallelism in which they normally lie
due to the fact that the erank levers-are simi-
lar in shape to one another and the reel blades
similarly located thereupon. ‘

When the cut grain is laid upon the back
wall of the grain rack through the action
of the reel, it is engaged by the conveyer
mechanism which may preferably be an end-
helt 74 travelling along the ledge 15,
assisted by a plurality of conveyer chains 75
which are preferably positioned one above
the other against the back wall 16 of the
grain rack. The endless belt 74 passes over
rollers Tocated adjacent the ends of the ledge
15 one of which is shown at 85. The con-
veyer chains. arve preferably supported both
forwardly and rearwardly of the back wall
16 by guide members 76 and 77, and may be
driven by any suitable ineans. The driving
means here shown consists of a shaft 78
mounted upon the rear of the wall 16 and
having a sprocket 79 which meshes with the
uppermost chain. A shaft 80 is provided
at the opposite side of the rear face of said
wall. having a plurality of sprockets 81
affixed thereto, with which the several chains
are in engagement. The uppermost chain
is driven by the sprocket 79, through which
power is transmitted to the shaft 80 and to
the other chains. The transmission means
between the shaft 44 and shaft 78 consists
of an intermediate shaft 82 having bevel gears

-the shaft 89.
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at its opposite ends which internesh with

complementary gears at the adjacent ends
of the shafts'44 and 78. A clutch 83 is inter-
posed in said transmission line for a purpose
which will be disclosed at a later point In
the description. In the present instance the
endless belt 74 is driven by power transmitted
from the lowermost chain to a stub-shaft 86
mounted upon the rear wall 16 of the grain
rack ‘through suitable mechanism including
the interengaging bevel gears 87 and 88 and
There will naturally be con-
siderable lost motion due to wear in the end-
less chains which necessitates that means be
provided for taking up said lost motion.
This is done in the case of the lowermost
chain by shifting the bracket 239 which car-
ries the bevel gears 87 and 88 and the chain
sprocket bodily toward the left as viewed
from Figure 12 and fixing it in its newly
adjusted position by means such as the screws

70

-3
S

850

940 which ply in a slot 241 formed in said

hracket. To permit this shift of the gears
87 and 88 the shaft 89 is formed with a po-
Iygonal lower portion which splinably fits in
a similarly shaped socket in the hub of the
gear 90 the latter being likewise suitably

‘supported in intermeshing relation with the

gear 91 which operates the driving roller 85
of the endless belt.

As fast as the grain is collected upen the
conveyer is passes toward the shock forming
mechanism into a constricted passage formed
between the back walls 16 of the grain rack
and a fixed partition 92. "Within said pas-
sage, and forming a part thereof is the chute
93. Said chute consists preferably of a flat
bottom portion 242, Figures 11 and 12, in-
clined in substantially the plane of the ledge
15 and having tapering side walls 243 and
944 the height of which increases toward the
rearward end of the chute. One end of said
chute lies adjacent the belt or roller 85 while
the other end is free, resting upon the nose
96 of a supporting bracket 94. Said bracket
is adjustably secured by any suitable means
such as screws, to-a fixed part of the machine,
for instance the wall of the shock forming
chamber, and affords means by which the
free end of the chute may be adjustably raised
or lowered. That end of the chute which
lies adjacent the roller 85 is pivotaliy carried
by the eccentric pin of a crank 420, the latter

being journalled in suitable bearings in the .

platform 1 and being driven by means such
as the sprocket 421 on the crank shaft, and a
cooperating sprocket 422 formed integral
with or fixed to the bevel gear 91. A c¢hain
498 transmits power to the crank, the rota-
tion of the latter producing both-an up and

down movement and a forward and backward

movement of the chute. These motions have
the effect of assisting in adjusting the butts
of the cut grain stalks-and also facilitate
the movement of the grain toward the shock
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forming chamber. The object of the chute,
as will hereinafter be shown,is to elevate the
grain stalks zo that the sheaves of grain will
be vniformly tied ot an intermediate portion
regardless of the height of the growing grain.
This is essential for the satisfactory perform-
ance oi the sheck forming operation. The
bracket 94 is manually set to the proper po-
sition of elevation by the operator of the ma-
chine according to the degree of tallness of
the grain that is to be harvested.

The free end of the chute constitutes a part
of the bundle forming chamber in which
the grain is collected and tied into a sheaf
before delivery into the shock forming cham-
ber. The latier lies adjacent the free end
of the chute 93 and is preferably formed by
a frusto-conical wall comprising a fixed front
portion 97 and a rearward hinged portion
forming a door 98 capable of assuming closed
relation with respect to the fixed portion dur-
ing the shock forming period, and of being
opened thereafter leaving the shock upon the
ground as the machine continues its forward
travel, the platform 1 being so shaped as to

leave the shock forming chamber bottomless.

When the door 98 is closed there remains a
permanently open passage 99 leading from
the free end of the chute into the shock form-
ing chamber, through which a sheaf, under
certain conditions, may enter in order to take
its place as part of the forming shock. A
plate 100, however, normally projects across

the passage 99 and acts as a barrier to the’

entrance of grain into the-shock forming
chamber until said grain has been formed
into a sheaf of predetermined and uniform
size. -
The grain which falls upon the conveyer
mechanism is progressively gathered against
the plate 100 by the action of the packing arms
101 and 102. Said arms are arranged as
superposed levers each pivotally mounted at
an intermediate point to oppositely arranged
cranks 103 on a shaft 104. The remote ends
of said packing arms are pivotally connected
to swinging links 105, the latter being pivot-
ally mounted to a fixed part of the machine,
such, for instance as, the block 106. Because
of the connection of the packing arms to the
ranks 103 and to said swinging links, rota-
tion of the shaft 104 imparts to the free ends
of said packing arms, which project through
slots in the partition 92 into the path of the
oncoming grain, a more or less elliptical mo-
tion so that each packing arm withdraws it-
self from the-path of the grain when it reaches
a point adjacent the plate 100 and remains re-
tracted until it reaches a forward position
when it is again projected operatively into
the path of the moving grain. The opposite
arrangement of the cranks 103 upon the shaft
104 gives an alternate movement to the pack-
ing arms.
The:plate 100 forms the angular end of an

- tions, an oscillatory movement

.the functions of which coordinsgte

5

upwardly extending bar 107, the top part of
which is pivotally connected to a shaft 108
in such manner as to be capuble of two mo-
axially of the
shaft 108, by which an oscillatory movement
is imparted to said shaft, and a swinging mo-
tion relative to the shaft. The osciilatory
motion of the bar 107 is performed when a
fully formed and tied sheaf pushes, with pre-
determined pressure against the angularly
shaped plate 100 and the swinging motion is
performed through means which will pres-
ently be described, and has for its purpose to
withdraw the plate 100 from the path of the
sheaf when the latter has achieved sufficient
proportions to be ready for admission to the
shock forming chamber. It may be here
stated parenthetically that the grain, im-
pelled by the packing arms against the plate
100 runs into a loop of binder twine which
lies across its path and is bound into a sheaf
by the usual knotting mechanism. The lat-
ter not being a part of the present invention
has been omitted from the drawings and de-
scription in the interest of clarity, with the
exception of the element 416, shown in Fig-
ure 7, which represents the base of the needle
which carries the binder twine, the rest of the
needle being broken away.

Those parts of the mechanism of my imn-
proved harvesting and shock forming ma-
chine which are continuously and positively
driven by purely mechanical means have now
been described with the exception of the single
clutch element 109 which is secured, in the 11-
lustrative embodiment of my invention shown
in the drawings, at the top of the vertical
shaft 44. This clutch element is provided

peripherally with a plurality of teeth 300 and -

1sadapted to cooperate with a complementary
clutch element 153, at times which may be
deteimined by any one of several instru-
mentalities associated with the shock form-
ing machine and which will in due course be
described. The clutch formed by these two
elements controls means for driving the ro-
tary valve 110 the purpose of which 1s to dis-
tribute fluid pressure to the various means,
in the per-
formance of the shock forming operation.
Fluid pressure is supplied to the upper face
of the rotary valve throungh a conduit 111
leading from a compressed air storage tank
112. This tank, in practice, may be of any
desired shape and located at any convenient
point upon the machine but I have found: it
convenient in the present embodiment of the
invention to form the tank as a jacket par-
tially surrounding the outside of the wall of
the shock forming chamber. :

The rotary valve 110 is seated iithin a
preferably two-part casing 113, said parts be-
ing secured together in any suitable manner
as by cap screws 114. The lower part of said
casing is formed with a pair of concentric
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arcuate grooves 115 and'116 which terminate
at-oneend in the respective apertures 117 and
118, said apertures passing through the lower
part of the valve casing and being connected

- by the conduits 119 and 120 to the opposite

sides of the plunger cylinder 121 the func-
tion of which will hereinafter appear. The
lower part of the casing is provided also with
an inclined groove 122 which terminates at
produced circumfer-
ences of the grooves 115 and 116, but-out of
communication with said grooves. The
outer end of the groove 122 terminates in'an
apevture 123 which extends throngh-the lower

-part of the casing and is connected by a con-

duit 124 with the lower ends of the cylinders
25 and 188, the purpose of which will pres-
ently be explained. The opposite or Inner

end of the groove 122 is blind.  The grooves-
115, 116 and 122 open in the upper surface of

the wall of thelower part of the casing, which
is carefuily machined. The lower part of
the casing is also formed with an aperture
126 which extends clear through the wall of
said casing part-and is connected by conduit
127 and 354 with the upper ends of the cylin-
ders 125 and 138. The aperture 126 is'in the
projected -circumference of the groove 115,
but isolated from any of the grooves or aper-

tures heretofore mentioned.

The lower casing part is flanged as shown
at 198, being thus formed with a depression
in which is seated the relatively fixed ported
plate 129. This plate is secured to the lower

_casing part-in any suitable manner as by the

screws 130 -and is formed with concentric

series of ports, one of said series registering

with the groove 115 and with the apertures
in the projected circumference of said groove
and the other registering with the groove 116
and with the blind end-of the groove 122.
Tighteen of said ports, namely those desig-
nated by the reference characters ¢ and o’ are
concérned with the operation of the cylinder
191. The ports marked b, b” and ¢ figure in
the operation of the cylinders 125 and 138.
The ported plate is formed with a groove or

channel 333 extending to a point intermediate,

the ports & and ¢ and between the inner-and

. outer series of ports, at which point it ter-

minatesin an exhaust port 334 opening in the
upper face of said ported plate. - The upper
part of the casing 113 is formed with a valve
chamber 133 which snugly fits the peripheral
surface of the rotary valve 110 and guides it
in its rotary movement. Said chamber is of
such size as to afford an air space above said
valve, with which space the compressed air
supply conduit 111 communicates as shown
in Figure 17. The rotary valve is formed
with a pair of apertures 134-and 135 extend-
ing therethrongh and so placed as to register
respectively with adjacent ports in the inner
and- outer concentric series as the valve is
rotated. An exhaust passage 136 is arranged
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in said rotary valve at equal radial angles-be-
tween the apertures 134:and 135, said ex-
haust passage opening in the lower face of the
rotary valve in'the form of a slot 187 of sufii-
cient length to lie'in the path of both the in-

ner and outer series of ports in the ported-

plate 129. The exhaust passage 136 com-
municates with a vertical discharge passage
1389 formed by permanently registering bores
in: the rotary valve, ported plate, and lower
part of the casing, and opening to the at-
mosphere. The rotary valve 110-is normally

held 'in gas-tight relation against 1ts seat:

upon the ported plate 129 by pneumatic pres-
sure derived from the:air.in that part of the
chamber 188 above said valve. In order to
prevent said pressure exerting too great 2
frictional contact between  the rotary valve
and its seat, the abutting faces of said mem-
bers, if ‘desired, may be formed with regis-

tering annular grooves 140 communicating

rith the chamber 133 by a bleed passage 141,
providing a counter-pressure upon the lower
face of the rotary valve which may be de-
signed to assume any desired value depend-
ing upon the area of the grooves 140. The
rotary valve is provided with a:boss 142 hav-
ing a slot 143 in its upper. face, said slot
tapering longitudinally and being engaged
by a similarly shaped interlocking projection
144 on the lower end of a: coupling element
145.  The object of the asymmetrical shape of
said slot and the projection is to ensure that
the rotary valve always shall be connected in:
the same relation to the coupling member
when reassembling the parts, so that the syn-
chronous: operation of- the valve with the
other parts of the machine shall not be dis-
turbed. The coupling element 145 makes a
sealing fit with a hollow boss 146 formed on
the upper part of the casing, and within
which it is rotatable:

Secured in any suitable manner to the cou-

pling element-is a notched disk 147 which-

constitutes the means for rotating the rotary
valve. Said disk in the present embodiment
of the invention is provided with twenty-one
notches, and between said notehes-the periph-
eral surface of the disk is formed with shal-
low arcuate depressions 148 which terminate
short of said notches leaving slight project-
ing shoulders 152. - '

The shaft 44 arises adjacent the notched
dislkc 147 and bas freely mounted therenpon
the actuating means 149 by which step by
step rotation is imparted to the notched disk.
Said actuating means includes a pin 150 ar-
ranged concentrically of the axis of rotation
of said actuating means and which is adapted
to fit into the notches of said disk and by its
own rotation to cause the disk to progress
throueh a predetermined angle. An arcuate
barrel 151 is arranged concentrically upon
the actuating means, being cut away adiacent
the pin 150 to form a space between said pin
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and said barrel to allow for the passage of
the shoulders 152 while the actuating means
and notched disk are rotating. Said arcuate
barrel is formed with a curvature of such
a degree as to permit it to fit into the curvi-
mear depressions of the notched disk be-
tween the rotative steps of the latter, af-
fording a locking means to temporarily ar-
rest any tendency on the part of the notched
disk to move. During the period while the
notched disk is locked the ports in the rotary
valve are maintained in registry with ports
on the ported plate 129. The cut-away por-
tion of the barrel 151 permits passage of the
shoulders 152 relative to said actuating de-
vice during the normal period of movement
of the notched disk while the pin 150 is
transversing the notches.

The actuating means 149 is fixed to the
clutch element 153, previcusly mentioned,
which freely rotates upon the shaft 44 and
engages the clutch element 109, also previous-
ly mentioned, which is fixed to said shaft.
"The clutch element 158 is here shown as hav-
ing the form of a flanged disk in which the
fixed clutch element 109 is housed. The teeth
300 of said clutch element engage with the
nose 155 of a pawl 156, the latter being
pivotally mounted upon the cluich element
153 and having the nose 155 projecting above
the plane of the teeth 800. The pawl 156 be-
ing mounted eccentrically to the axis of ro-
tation of the fixed clutch elements, the nose
155 will travel radially outward when the
pawl is swung in one direction, clearing said
teeth, and inwardly when the pawl is swung
in the other dirvection, into the path of said
teeth. In this latter position the clutch ele-
ments are engaged, and a-positive drive is
imparted to the actuating means 149. The
pawl is swung to clutch release position by
the engagement of a lug 158, which extends
angularly of said pawl through a slot 157 in
the flanged disk, with a shoulder 159 on the
cluteh controlling lever 160, and said pawl is
normally held in position of clutch engage-
ment when not in contact with said shoulder
by means of a leaf spring 161 or its equivalent.
The latter position of the pawl is indicated
in Figure 27.

The clutch controlling lever 160 is pivotally
mounted upon a fixed part of the machine as
shown at 162 and is normally spring-pressed,
by the spiral spring 163, into a position in

which the shoulder 159 engages the lug 158

of the pawl to hold the clutch in position
of release, as aforesaid. Said lever comprises
two arms, a shorter arm 164 which, in the il-
lustrative embodiment of the invention is pro-

“vided with a roller 165 adapted to progressive-

ly ride over the cam surfaces 166 formedonthe
cam member 167, or, alternately, to lie in the
notches 168 formed between said cam sur-
faces. 'The cam member 167 may be formed
integral with or attached rigidly to the

‘the pawl 175.

notched disk 147. The longer arm 169 of the.

lever projects into the path of the sheaf actu-
ating mechanism now to be described.

A gear 417 on the shaft 82 meshes with a
gear 418 on the stub shaft 419, through which
power is transmitted to the gear 170 on said
stub shaft. The latter gear meshes with a
complementary gear 171 sleeveably mounted
upon the jack shaft 172. BSaid gear and said
shaft are provided with the complementary
clutch elenients 178 and 174 which may be en-
gaged, in driving relation by means of a pawl
175 on one of said elements engaging an in-
ternal element on the other, not shown. The
pawl 175 is normally maintained in the posi-
tion of clutch disengagement by abutting
against a pin 177 carried adjacent the end of
an arm 178, the latter being fixedly mounted
upon the shaft 108 which, it will be recalled,
is oscillated by the pressure of a sheaf against
the plate 100 which forms the angular end of
the bar 107 which is pivotally secured to the
shaft 108 in such a way as to limit its os-
cillatory movement to a single plane. This
may be understood from a study of Figure 25,
The plate 100 and the arm 178 are normally
held in inactive position with the pin 177
in contact with the pawl 175, by a spiral
spring 179 which is anchored to a fixed part
of the machine. When the parts are in this
position the jack shatt 172 lies idle while the
reel, conveyer and packing arms arve being
driven. ,

Upon the accumulation of a sheat of suit-
able size against the plate 100 under the action
of the packing arms 101 and 102, the pressure
of said sheat against the plate 100 cscillates
the plate, the bar 107 and the shaft 108
against the tension of the spiral spring 179
eausing the pin 177 to be moved away from
Thig throws the clutch ele-
ments 173 and 174 into engagement, and the
jack shaft 172, previously Inactive, begins
to rotate.. This puts into action a set of
mechanism, also previocusly inactive, and con-
sisting of & pair of shafts 180 and 181, which
are provided respectively with the cranks 182
and 183, said cranls being joined by a link
184 pivotally connected thereto at their cuter
ends. The shaft 180 is furnished with a bevel
gear 185 which is in mesh with a complemen-
tary gear 186 on the jack shaft 172 and by
means of which the shafts 180 and 181 are
driven. The shaft 181 is provided with an
arm 187 which strikes the bar 107 and swings
the plate 100 from its position across the pas-
sage which leads to the shock forming cham-
ber opening the latter to the reception of ¢

)

the
sheaf. The shaft 181 does not rotate but
normally oscillates through a wide are so that
after the bar 107 has been swung outwardly
by the arm 187 it returns to the normal posi-
tion under the influence of the spiral spring
179 upon the recession of said arm, the
angular plate 100 again barring access of

v
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grain to the shock forming chamber. At or

about the time the plate 100 is withdrawn.

from its normal closed position, the shatt 180
operates a pair of kicker bars 189 and 189’
&; which push the sheaf into the shock forming
chamber. In the illustrative embodiment of
the invention the shaft 180, which is shown in
Figure 6 as being universally jointed to per-
mit its opposite ends to lie in different axes,

10; has the lower end 801 thereof formed with a
pair of cranks 302 and 303 disposed in the -

same plane. The kicker bars 189 and 189
are mounted at points intermediate their ends
upon said cranks and have the back ends
15- thereot pivotally connected to a crank 304 the
latter being pivotally mounted at 305 to a
bracket 306 carried by u fixed part of the
machine. The combined effect upon the

kicker bars 189 and 189" produced by the

26 .potation of the cranks 302 and 303 and the

oscillation of the crank 304 is to project said
kicker bars at intervals back of o sheaf as it
lies againgt the plate 100 and to push the same
into the shock forming chamber as the plate
Between the formation of
successive sheaves the kicker bars ave with-
drawn from the path of travel of the grain.
Tmmediately after the sheaf has entered
the shock forming chamber, continued rota-
30-tion of the crank 182 brings the end of the
latter into contact with one arm 190 of a rock-
ing lever 191, which is fixed to a sleeve 307, the
latter being journalled in a vertical support
which in this case is the rock shaft 372. This
35 gleeve has another arm 192 the upturned end
308 of which is adapted to engage with the
“long arm 169 of the clutch lever 160 when the
arm 190 is moved outward by said erank.
When this engagement takes place: the lug
40.. 158 of the pawl 156 is released, the tension of
the spring 161 causing the end 155 of said
pawl to swing inwardly into the path of the
teeth 300 on the fixed clutch element 109. The
arm 178 which carries the pin 177 is con-

45 pected to the link 184 by means of a spiral

spring 208, so that after the pin 177 has been
moved from its position of engagement with
the pawl 175 the outward movement of the
link 184 produces a tensioning of the spring

50° 908 which holds the pin 177 away from its

engageable position until after the crank has
made substantially a complete revolution and
the link hasreceded again to its criginal pesi-
tion in which tension of the spring 208 is re-

55 Jieved.

Tt will be recalled that the shaft 44 and the
toothed clutch element 109 which it carries
are continuously driven, so that when the nose
155 of the pawl 156 has moved inwardly in

60 the manner just described, it will be engaged -

by one of the teeth 300 in the course of the
rotary movement of said teeth, locking the
parts of the clutch together and causing rota-
_ tion of the actuating means 149 so that the
85 pin 150 enters into one of the notches of the

1,692,899

notched disk 147, rotating said:disk and.with
it moving the rotary valve 110 through a
definite angle. When the pin has left the
notch, the arcuate barrel 151 immediately
registers with the adjacent arcuate depression
148 locking the notched disk temporarily
against further movement in the manner
already described.

Before tracing the sequence of events in.

the fluid pressure system which follow the
successive positions assumed by the rotary
valve, the description will proceed to the

sheaf-holding magazine within the shock:
The cylinder: 125 rests.

forming chamber,
upon the upper wall 309 of: said: chamber

axially thereof and is formed.at the base with-

an off-set annular portion 310 which forms
a housing surrounding an opening in said
wall beneath said cylinder. A bushing 311
is rotatably but non-reciprecably mounted
within said opening, the bore of said bush-
ing being of polygonal shape. The stem 197
of the sheaf-holding magazine is of similar
shape and adapted to slide non-rotatively
through said bushing and into said cylinder.
Said stem is provided at its lower end with a

plurality of radially disposed partitions 203

sufficient in number to form compartments

between them equal to the number of sheaves-

required to constitute a shock. In the present
machine it is assumed that eight sheaves form
a shock although the number is purely arbi-
trary and machines may be built for incor-
porating any number of sheaves into a shock
without departing from the scope:or spirit
of the invention.. The stem 197 is hollow for
a portion of its length and a rod 198 passes
longitudinally therethrough, said rod being
provided with means for carrying pivotally
mounted impaling spurs 199 which are adapt-
ed to project through slots 200 in the stem

197, said slots being arranged-to open into

each compartment. These means.consist, in
the present instance of an intermediate
thimble 812 which freely surrounds the: rod

198- and which cooperates both above and-

below with nuts or collars 813 and 314 the
latter being pinned or otherwise rigidly se-
cured to said rod. The abutting faces of the
thimble 312 and the collars or nuts 813-and
314 are formed with  registering annular

grooves forming seats for metallic rings 315.

Said thimble and said collavs or nuts are Ion-
gitudinally slotted in line with the slots 200
and the impaling spurs are strung upon the
metallic rings and extend through'said slots.
The rod 198 is attached to a piston 201.which
reciprocates within the cylinder 125 at proper
times later to be designated, and upon its
upper stroke substantially withdraws the 1m-
paling spurs into the-stem 197, the-upper ends
of the slots 200 being appropriately inelined
to permit this operation. The impaling
spurs are preferably slightly curved so that

when in retracted position the points thereof-
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are not withdrawn entirely within the stem.
A stuffing box 316 surrounds the rod 198
where it passes through the upper end of the
stem 197 and prevents leakage of fluid pres-
sure from the lower end of the cylinder 125
at this point. The lower end of the rod 198
projects below the stem 197 when the impal-
ing spurs are extended so that when said rod
is drawn up its first function is to retract
said spurs. A head 202 is formed or other-
wise secured to the lower end of the rod 198
and is of sufficient size to engage the lower
end of the stem 197 after the impaling spurs
have been retracted to draw said stem up-
wardly into the cylinder 125. The stem 198
is of such length that when in extended posi-
tion the partitions are maintained a desirable
distance above the surface of the ground, the
chute 93 cooperating with said partitions in
a manner previously explained, to deliver the
grain thereto at the proper elevation regard-
less of the tallness of the straw. The bushing
311 is formed at its upper end with a flange
cut or shaped to form ratchet teeth 817. A

A stuffing gland 818 surrounds said bushing

below said flange and forms with the off-set
portion 310 an annular channel in which is
seated an oscillatory ring 819. This ring is
provided with a pawl 820 which is constantly
urged into engagement with the ratchet teeth
by means of a spiral spring 821, and the ring
is pivotally connected to a link 822, which in
turn is pivotally connected to a rod 194 which
passes into the cylinder 121 and is connected

* to the piston 193. By this means step-by-step

rotation is imparted to the stem 198 through
the bushing 311 so that the compartments
formed between the partitions 203 are
brought successively into sheaf receiving re-
lation to the kicker bars 189 and 189" by
which the sheaf is pushed into a compartment
and impaled upon one pair of the spurs 199.
The shock forming chamber being bottom-
less, the impaling spurs are relied upon as
means for supporting the sheaves above the
surface of the ground within the sheaf hold-
ing magazine. The stem 197 serves so that
when the latter is discharged {from the shock
forming machine it is provided with a cen-
tral opening or ventilating chimney.

Trom the structure which has been de-
scribed so far it will now be possible to trace
the functioning of certain parts of the fluid
pressure system. - Supposing that the sheaf

which causes the shifting action of the clutch

control lever 160 is the first sheaf to enter
the shoclk forming chamber, the initial move-
ment of the rotary valve under the action of
the pin 150, over the angular distance of one
step represented by the space between adja-
cent notches places the aperture 134 of the
rotary valve over the first port designated as
o’ in Figure 18 at the right hand side of said
figure. This port is in communication with
the grocve 116, the latter in turn communicat-

ing through the aperture 118 and conduit 120
with the inner end of the eylinder 121, Fluid
pressure which is constantly on supply in the

valve chamber 183 passes through the several

passages thus put into registry and enters
the inner end of the cylinder 121, forcing the
piston 198 outwardly carrying with it the rod
194, and oscillating the ring 319 in a direction
to cause the pawl 320 to engage with the
abrupt sides of one of the teeth 317, thereby
rotating the sheaf holding magazine an an-
gular distance which places the first compart-
ment and the sheaf therein contained in op-
erative position with regard to the straw ty-
ing mechanism to be described later and the
adjoining empty compartment in a position
to receive the second sheaf upon the with-
drawal of the plate 100. By doing this, the
first and second sheaves are tied together by
the action of the second inward stroke of the
piston 193,

The shaft 44 rotates at such speed that it
turns twice while the roller 165 on the clutch
release lever 160 is traversing the distance of
one notch, so that when the pin 150 enters the
second of the notches in the notched disk 147
said roller is on one of the cam elevations 1686,
holding the iever 160 still in position of clutch

‘engagement and permitting the pin 150 to -
move the rotary valve through another step

of its angular movement. This places the

port 135 of the rotary valve in communica- -

tion with the first of the ports marked a,
shown at the right of Fig. 18, which port is
in permanent communication with the groove
115 and the aperture 117, the latter communi-
cating with the conduit119 which leads to the
outer end of the cylinder 121. At the same
time, the exhaust passage 187 is in communi-
cation with the first of the ports o’ venting
the inner end of the cylinder 121 to the atmos-
phere. This causes the piston 193 to move
inwardly, carrying with it the rod 194 and
oscillating the ring 819 in a direction to cause
the pawl 320 to ride freely across the sloping
faces of the ratchet teeth 817. 1t will thus be
understood that no movement of the sheaf
holding magazine talkes place on the inward
stroke of the piston 198.

The straw-tying mechanism comprises two
levers which are shown in detail in Figure 85
and the operation of which may readily be
comprehended from an inspection of the
series of figures from 37 to 40 inclusive.
These levers have straw-tying extremities
which project through vertical slots 209 and
210 formed in the wall of the shock forming
chamber adjacent the position of the sheaf
in the second stage of its step by step move-
ment.  One of these levers, 211 has a hori-

“zontally directed hooked nose 212 which is
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adapted to catch into the body of the sheaf -

below the encircling binder twine and to seg-
regate a wisp from the body of said sheaf.
The lever 211 is pivotally supported by suit-
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able means such as the bracket 213 and is
pormally held downward by the spiral spring
914. A'link 215 is pivotally connected to said
lever at an intermediate point which link at
its other end is pivotally joined to the armn
216 of a rocking lever 823 suitably supported
to rock, being here shown as journally mount-
ed upon the rock shaft 324 which operates the

other straw-tying lever. The outer end of the

rocking lever 823 is provided with a cam 217.
The piston 193 is furnished with a rod 194
which projects through a stuffing gland 325
at the outer end of the cylinder 121, said rod
being provided with a chsk 326 for operating
the straw-tying eiements. When the piston
is at the outer end of its stroke the disk 826
holds the cam 217 distantly from the rod 194,
maintaining the rocking lever in a position
in which the link 215 holds the lever 211 in
the elevated position indicated in Figures 87
and 89. When the piston 193 moves inward-
ly, the slope of the cam 217 causes the latter
to move toward the rod 194 permitting the
lever 823 to fall and causing the link 215 to
depress.the lever 211 to the position shown in
TFigures 38 and 40. ,

‘The other straw-tying element consists of
a lever 219 pivotally mounted intermediate
its ends to a fixed support such as the bracket
290. Said lever is connected by a link 221

to an arm 328 on the rock shaft 824. Said

j<~]
Tt

40

50

55

0

rock shaft is provided at its outer.end with a
cam 222, shown in Figure 36, the latter being
engageable by a trip 228 which is pivetally
mounted intermediate its ends npon a fixed
member 224 adjacent the disk 326. The up-
per end of said trip is engageable by said
disk. When the latter moves inwardly the
lower end of the trip is forced against.the
cam 222 and depresses the same, rocking the
rock shaft 824 in a dirvection to raise the link
991 and to depress the forked end 329 of the
straw-tying lever 219. When the disk 326
moves in the opposite direction it rides over
the upper end of the trip 228 to the opposite
side thereof permitting release .of the cam
999 and.a return of the rock shaft 324 to its

normal inactive position in which the work-

ing end of the straw-tying lever 219 is ele-
vated to the position shown in Figures 85 and
88. 'The rock shaft is urged to its return po-
sition by the tension of the spring 330.
The piston 193 first moves outwardly, the
first sheaf at @, being moved to the position
indicated by Y in Figure 7.~ At this time the
collar 326 moves outwardly and engages the
trip 223 at its upper end causing it to rock
and after passing it to fall against cam 292
50 ag to become operative on the next inward
stroke. While the piston 193 is mmaking this
first outward movemenit and the sheaf to the
position indicated by Y in Fig. 7, a wisp of
straw has been caught nnon the hook end 212
of the lever 211, While the sheaf is being
moved to this second position the straw-tying

1,692,899

lever 211 is being forced upwardly due to
the engagement of the disc 826 with the cam
The effect of this upward movement upon
the straw is to raise the wisp horizontally to a
position slightly above the binder twine.
Previous to this on the.inward stroke of the
piston 193 and the rod 194, the lever 219 has
been permitted to rise through release of the
cam 222 on the rock shaft 324. On the next
inward stroke of the piston the lever 219 is
forced downward and into the sheaf in posi-
tion at Y Fig. 7, this however being an idle
stroke in so far as the tying of one sheaf to
the other is concerned, but moving pawl 820

“to a position to turn the sheaf holding maga-

zine through another stage of its moverment,
a second sheaf being at the same time ad-
mitted to said magazine. Upon the next out-
ward stroke of the piston, the lever 211 not
only raises the wisp of straw of the first sheaf
above the level of the binder twiné as on the
previous upward stroke but the rotation of
the sheaf holding magazine carries the first
sheaf to the third position, causing the hook
end of the lever 211 to drag the wisp hovi-
zontally as shown at 831 in Fig. 39. There
are now two sheaves in the magazine, the
last one being at Y Fig. 7. Both are in a
position tobe tied together. On the second in-
ward stroke of the piston 193, the lever 219 is
forced downwardly, the hooked end 829 there-
of engaging the wisp of straw and tucking it
Deneath the binder twine of the second sheat.
Simultaneously the lever 211 is .depressed,
burying itself in the loose portion of the sec-
ond sheaf below the binder twine where it
engages a wisp in readiness to elevate the
same when the piston 193 performs its next
outward stroke:

This action continues until each of the eight
compartments of the sheaf-holding magazine
contains a sheaf, which sheaves have been
united inte a continuous series in the manner
described. - It is to be understood that be-
tween every complete reciprocation of the
piston 193, the roller 165 of the clutch release
lever 160 drops into the bottom of one of the
notches 168 in the cam carrying member 167
permitting the clutch release lever 160 to fly
back under the influence of the spring 163 in-
to the position of engagement with the pawl
166, releasing the clutch. The rotary valve
therefore does not operate with:-any constant
time periodicity but by step-by-step rotation,
depending entirely upon the pressure of a.
sheaf of normal proportions against the plate
100, so that the periodic movement of the
shock forming magazine and the straw-tying
mechanism depends solely upon the time that
it takes a sheaf to accumulate. Thus it mat-
ters not whether the harvester is travelling
over a fleld of thin grain or one with:a heavy
stand of straw. In the former case the mag-
azine rotates more slowly and the straw-ty-
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ing operation is performed at commensurate-
ly longer intervals.

The first sixteen notches in the notched
disk 147 ave concerned with the performance
of the first sixteen strokes of the piston 193
which are necessary to rotate the magazine
through a complete revolution, during which
cycle 1t has received and tied in series eight
sheaves.
piston 193 to reciprocate out and in once
more for the purpose of performing the straw
tie between the eighth sheaf and the firstsheaf,
uniting the series of sheaves into the end-
less circle which constitutes the shock. It is
of course desirable that no sheaf be permitted
to enter the shock forming chamber during
the performance of the final straw-tying,
while the magazine is already full, so that
instead of the magazine awaiting the forma-
tion of another sheaf before being tripped
thereby to rotate another step, the rotary
valve 18 relieved from control of the sheaf
operating mechanism and is placed under an
independent control by means of the broad
cam 226 on the cam member 167, adjacent
the series of notches 168.  This cam holds the

roller 165, and consequently the clutch con-

trol lever 160 away from the lug 158 on the
pawl 156 preventing the latter assuming the
clutch release position. Therefore while the
roller 165 rises upon the surface of said broad
cam, the rotary valve will be advanced with
constant and rapid periodicity, depending
solely upon the rate of rotation of the shaft
44 without awaiting the formation of a com-
pleted sheaf against the plate 100. Special
provision has been. made by the action of
broad cam 226 and cam 368 to keep the straw
from accumulating in the bundle forming
chamber while the shock is being discharged
from the magazine.  The broad cam 226 and
cam 368 take control immediately after the
engagement of the 15th notch in the series
of notches 168. This is described more fully
later.

The first two steps in the movement of said
valve while the clutch control lever is held
out: by the broad cam 226 places the air ad-
mission apertures 134 and 185 successively
in registry with the last of the series of ports
designated as ¢ and ¢’ in Figure 17, and in
communication with the respective sides of
the piston 198 producing the last step in the
rotation of the magaziné and at the same time
actuating the straw-tying levers 211 and 219
which tuck the wisp of straw drawn out
from the eighth sheaf behind the hinder
twine of the first sheaf. ,

The shock is now ready to be discharged
from the magazine. The clutch control lever
still rides upon the broad cam 2926 and the ro-
tary valve performs its step by step movement
once again with constant periodicity inde-
pendent of the sheaf actuating mechanism.
This time the air supply aperture 135 comes

It now becomes necessary for the.

‘ing machine.

11

into registry with the port designated at b in
Figure 18, and with the aperture 123 which
extends through the lower part of the valve
casing and is connected by the conduit 124
with the bottom of the cylinder 125 and also

with the bottom of the cylinder 138 as has

been previonsly stated. This admits air to
the lower end of the cylinder 125 causing a
movement of the piston 201 toward the upper
end thereof, elevating the rod 198 and there-
by first telescoping the impaling spurs 199
and then drawing up the stem 197 with the
partitions 203. These two actions are per-
formed so nearly simultanecusly as to de-
posit the shock on the gronnd free from all
mechanical association with the shock form-
) At the same time that air is
admitted to the lower end of the eylinder 125
it is vented from the upper end of said cyl-
inder through the conduit 127 which com-
municates with the aperture 126 in the lower
casing member and through the port desig-
nated as ¢ in the stationary ported member
by way of the groove 383 and port 334 to the
exhaust passage 187. The restricted size of
the port 834 causes a retardation in the ex-
haunstion of air frem the upper end of the
cylinder 125 producing a cushioning effect at
the upward Iimit of movement of the piston
201. The upper end of the cylinder 188 is
vented by the same means and in a similar
manner.

When the air supply aperture 135 registers
with the port 5 the voller 165 has arrived
at the abrupt shoulder on the right hand
side of the broad cam 226, as viewed in Fig-
ure 25 and is about ready to fall into the first
noteh adjacent said shoulder. Should it de-
scend into said notch the clutch control lever
would be returned to release position, throw-
ing the rotary valve out of action and caus-
Ing said air aperture and port to remain in
registry, continuing the air supply to the low-
er end of the cylinder 125. This is occasion-
ally, but not generally very useful, for it
sometimes happens that straw may inadvert-
ently get into the hollow of the stem 197 o1 be-
come entangled upea the impaling spurs,
throwing an undue load upon the piston 201,
thereby retarding its speed of npward travel.
In such case where the air supply to the lower
end of the cylinder not continued by placing
the clutch 1n release position and theveby
maintaining the air passage open, the down-

- ward strole of the piston 201 might occur

before the upward stroke were completed and
the shock fully discharged, so that the latter
might be crushed beneath the descending
sheaf-holding magazine before the shoclk-
forming machine could move a suficient dis-
tance away from it. But normally, no such
retardation of the upward stroke of the pis-
ton 201 is expectable, thevefore means ave pro-
vided for defeating the reiease of the cluich
by preventing the roller 165 falling into the
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first notch. These means consist of a rod 231
which passes through a stuifing box at the top
of the cylinder 125 and the lower end of which
is in position to be engaged by the piston as
the latter reaches the top of its streke. A
rocker arm 232 is positioned in the path of
the upper end of this rod but normally out of
contact-therewith, said rod being formed with
o bifurcation which embraces an arm 233
fixed to a rock shaft 234. Said rock shatt
is provided at its lower end with another
arm 235 which is adapted to engage the roller
165 of the clutch control lever 160 and so to
hold said lever cut in the position of cluich
engagement when the rock shaft 934 ig actu-
ated. While the piston 201 is below its top
position in the cylinder 125 the rod 231 will
be out of contact with the rocker arm 232 be-
ing normally retracted by the spirai spring
350, and the arm 235 on the rock shaft wili
remain in an inactive position withdrawn
from the roller 165. Sbould said arm be in
withdrawn position when the roller 165 falls
from the abrupt shoulder of the broad cam in-
to the first notch, the air supply aperture 135
and the port b will remain in registry as
aforesaid, but if the piston 201 reaches the top
of the cylinder 125 immedinately upon the reg-
istration of said aperture and said port, as it
usually does, the arm 235 will be moved out-
wardly before the roller 165 falls into the
first notch, said arm forming a continuation

of the broad cam and bringing the space of-

said first notch so that the rotary valve con-
tinues to function under the constant rotation
of the shaft 44. The next phase of its move-
ment brings the air supply aperture 134 in
registry with the port 237 which also is con-
nected to the port 123 which leads to the lower
end of the cylinder 125, by a groove 122. In
thig manner a second air impulse is delivered
to the piston 201, which ab this time Is al-
ready at the top of its cylinder, holding it
there so as to give the shock forming machine
a chance to travel out of the way ot the shock
before the sheaf-holding magazine is lowered.
Tt seems preferable to provide a needle valve
368 for adjustably varying the area of the
port 237 so as to vetard at will the flow of air
into the lower end of the cylinder 125 Loth
for the purpese of regulating the length of
time that the piston 201 shall remain in the
top of its cylinder and also to retard the ex-
haustion of alr from the lower end of the
cylinder to provide a cushioning eifect for
the descent of the sheaf-holding magazine.
Before being released from the control of
the broad cam 226 and its adjunctive member,
the arm 235, the rotary valve performs one
other function, which is to place the exhaust
passage 187 in registry with the port 2317.
At the same time the alr supply aperture 135
is placed in registry with the port marked ¢
in Figure 18 and with the passage 126 lead-
ing through the bottom of the lower casing
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member and communicating by a suitable
conduit 354 with both the upper end of the
cylinder 125 and with the upper end of the
cylipder 138. As soon as the piston 201 starts
to recede from the top of the cylinder 125 the
rod 981 is vetracted causing the return of the
rock shaft 284 and arm 235 to inactive posi-
tion in response to the pull of the spiral

spring 350 and 351. The roller 165 ig then"

free to drop into the second notch of the cam
carrying member 167 at which time the cluteh
is released and the device is returned to the
control of the sheaf actuated mechanism.

Tt has heen stated that the conduits 124
and 127, which lead respectively to the lower
and upper ends of the cylinder 125 communi-

‘cate nlso respectively with the lower and up-

per ends of the cylinder 138 so that the piston
997 fimetions synchronously with the piston
901, opening the door 98 when the sheaf-hold-
ing magazine is raised and closing said door
as said magazine descends. The door is
hingedly mounted upon a stationary portion
of the shock forming machine at 355 and 1s
formed with a bracket 856 to which is pivot-
ally mounted a bell crank 357 one arm of
which is pivotally connected to the piston rod
998. The bell crank is provided with bifur-
cated arms 358 embracing the door and con-
nected by a link 859 to a hingedly mounted
latch 360. Said latch is secured to the door
in any suitable manner, one such way being
indicated at 361 in Figure 3, and the free
end thereot engages behind a detent 362 ex-
tending rearwardly from the fixed portion 97
of the shock forming chamber. The latch
360 is normally maintained in position of en-
gagement with respect to said detent by
means of the spiral spring 363 which nor-
mally draws the arm 858 of the bell crank
downward. When the latch is in this posi-
tion the door is closed. The initial pull of
the piston rod 228 in the door opening act,
raises the latch 860 out of the detent 362 re-
leasing the door so that it may be opened. ‘As
the piston rod 228 necessarily oscillates in the
opening movement of the door, the cylinder
138 is moumnted in an oscillatory manner, hav-

ing a hemi-spherically curved bearing 364 ad- .

jacent its upper end which rests in a spheri-
cal socket 865, fixedly supported. The speed
of opening and closing of the door may be
regulated by a needle valve 367 by means of
which the upper end of the cylinder 138 is
vented. '

In an earlier paragraph of the specification
it was stated that the shaft 82 which provides
a driving connection between the constantly
and positively driven shaft 44 and the coi-
veyer shaft 78 is provided with a clutch 83
so that the driving connection between the

shock  forming machine and the conveyer

mechanism can be severed. The object of this

ig to afford means to prevent the accumula-

tion of a sheaf against the plate 100 during
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the shock discharging period. It will be re-
called, from what has been stated above with
regard to the operation of the piston 201 by
which the sheaf-holding magazine is ele-
vated, that said piston and the magazine asso-
ciated therewith may be detained at the top
of the cylinder 125 normally for an appre-
ciable interval due to the two successive ad-
missions of air to the lower side of the piston
201, and occasionally for an indefinite time
should the upward travel of the piston be
impeded and the roller 165 fall into clutch
release position holding the air admission
passage to the lower end of the cylinder 125.
It is obvious that it would be disastrous to
the satisfactory working of the machine to
have a sheaf delivered to the shock forming
chamber before the sheaf-holding magazine
had returned to a position ready to receive it.
To prevent such occurrence a cam 368 is se-
cured to the upper end of the coupling ele-
ment 145 by means of the spline 869 which
rests In a vertical groove 870 1n said coupling
element. Said cam acts upon a roller 371
at the end of the arm 373, the latter being
fixed to the upper end of the rock shaft 372
upon which the sleeve 807, previously de-
scribed, is mounted. Adjacent the lower end
of said rock shaft another arm 874 is secured,
the end 875 of which is adapted to engage a
pawl 376 which forms part of the clutch 83.
When said pawl is thus engaged while the
shaft 82 is rotating in the direction hown by
the arrow in Figure 25, the clutch is released
and the drive to the conveyer mechanism in-
terrupted. The cam 368 is so oriented with
respect to the broad cam 226 as to hold the
end 875 of the lever 874 in clutch release po-
sition during an interval beginning with the
first admission of air to the last ¢’ port and
continuing until port 135 in rotary valve
110 comes in line with port 126 which returns
piston 201 to normal position. The cam 368
is shown provided with screws 877 by which
1t is secured to the sleevelike portion 378 of
the notched disk 147, thus affording a conven-
ient means by which the rotary valve is
driven through the coupling element 145.
The shock forming machine is supported
upon the ground, as previously stated, by
means of the traction wheels 2 and 3 and may
be raized to a greater or lower height by
prewmatic pressure supplied from the air
reservoir through a main conduit 899 to the
branch conduits 381 and 882 which lead re-
spectively to the cylinders 383 and 884 in
which are pistons, not shown. The piston
rods 385 and 386 are secured to the lower
ends of the pistons and project downwardly,
being made fast at their lower ends to forks
387 and 388 which embrace the respective
wheels and support the axles thereof. The
forks preferably are slidable in fixed guide-
ways 400 and 401, said guideways affording
supporty for the cylinders 883 and 384, A
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four-way valve 389 arranged between the
main air conduit and the branch conduits
permits the admission of air either simul-
taneously to the upper ends of both cylinders,
to raise the machine from the ground to
equal distance, or to permit the air to be
supplied selectively to one or the other of the
cylinders in order to raise the shock form-
ing machine to an unequal height at each end.

The fork 387 is provided along one side
with a series of vertical apertures 390 which
are adapted to register selectively with a
single aperture 402 formed in the adjacent
side of the guideway 400. A stop 391 is ar-
ranged to normally project through the
aperture 402 under the urge of the spring
403. When the fork 887 is depressed by
pneumatic pressure the stop 391 springs into
one of the apertures 390 when the latter is
brought into registry with the aperture 402.
Said stop is. withdrawn from engagement
with the fork 387 by means of a lever 404
which is attached to the guideway 400. The
stop 391 is pivotally connected to said lever
at 407. The outer end of the lever 404 is
connected by an inclined link 408 to an arm
409 fixed to a rock shaft 410 the latter being
suitably supported upon brackets on a fixed
part of the machine and extending forwardly
to a convenient position with respect to the
operator of the shock forming machine at
which point it is provided with a handle 411.
By appropriate manipulation of this handle
the stop 891 may be selectively inserted in
any one of the apertures 390 when the latter
has been brought into registry with said stop
by pneumatic pressure, thus positively lock-
ing the platform 1 at a desired elevation
above the surface of the ground.

The fork 388 and guideway 401 are simi-
larly provided with registering apertures
through which the stop 412 operates to hold
the fork 888 mechanically at a desired eleva-
tion. In this instance the stop 412 is piv-
otally secured to the lower end of a rock
lever 413, fixedly supported upon the shock
forming machine the upper end of said lever
being attached to a link 414 which curves
around the shock-forming chamber to a for-
ward position within convenient reach of
the operator at which point it is connected
with the operating lever 415. For the op-
eration of this stop the lever 415 is manipu-
lated precisely similar to that of the lever 411.

It is not necessary, however, to rely upon
this mechanical support, for if desired the
shock-forming machine may be supported
upon the wheels entirely by the pneumatic
cushions afforded by the air in the cylinders
383 and 384, the stops being maintained in
retracted position.

Needle valves 393 and 894 in the upper
ends of the cylinders 383 and 884 do not
control the vacuum in these cylinders at any
time. They are directly connected in the
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air line and regulate the rate at which air
is admitted and discharged and consequently
the speed at which the machine is raised and
lowered.

Trom a consideration of the invention, one
illustrative embodiment of which I have
above described, it may be deduced that I
have suceeeded in producing means for cut-
ting, binding and shocking the grain, which

_are sufficiently flexible to be practically oper-

ative under all grovnd and grain conditions,
that a novel method is earried out by the
ceveral instrumentalities concerned in the
production of the finished shock, and that the
product of the invention is, itzelf, a highly
improved shock in which the sheaf-units are
bound in an annular body of loose:coherence
which adapts it to rest upon irregular ground
without risk of the shock over-turning, and
in which the hollow central portion of the
shock affords a natural ventilating stack or
chimney, effectively relieving the shock from
dampness.

Tt will be understood that the invention
may be exemplified in nuwmerous. other alter-
native constructions, and I accordingly re-
serve the right to adopt all such legitimate
changes as may be fairly embodied within the
spirit-and scope-of the appended claims.

Having described my invention what I
claim as new and desire to secure by ketters
Patent, is:—

1. A shock forming machine including a
plurality of fluid pressure actuated instru-
mentalities cooperating in the formation of a
shock, a distributing valve for supplying
fluid under pressure to said instrumentalities,
continnously operating driving means; 2
clutch, forming a driving connection between
said driving means and said distributing
valve, and sheaf actuated means for control-
ling the operation of said clutch.

9. A shock forming machine including a
plurality of fluid pressure actnated instru-
mentalities cooperating in the formation of a
shock, a distributing valve for supplying fluid
under pressure to said instrumentalities, con-
tinuously operating driving means, a Nnor-
mally released clutch forming & driving con-
nection between said driving means and said
distributing valve anc sheat actuated means
for causing the engagement of said cluteh.

3. A shock forming machine including fluid
pressure actuated instrumentalities. cooperat-
ingrin the formation of a shock, a distributing

valve for supplying fluid under pressure to

snid instrumentalities, continuously operated
driving means, a clutch forming a driving
connection bebween said driving means and
said distributing valve, means actuated by
said clutch for imparting step by step move-
ment to said valve and sheaf actuated means
for controlling the operation of said step by
step movement imparting means.

4. A shock forming machine including fluid
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pressure actuated instrumentalities cooperat-
ing in the formation of a shock, a. distributing
valve for supplying fluid pressure to said in-
strumentalities, continuously operating driv-

ing means, a clutch forming a driving con- 7

neotion between said driving means and dis-
tributing valve,sheaf actuated means for con-
trolling said cluteh during part of the opera-
tive cycle of said valve, and means to thwart
the control of said sheaf actuated means dur-
ing another part.of the operative cycle of said
valve.,

5. Tn. a shock forming machine a sheaf-
holding magazine, pneumatic reans for im-
parting step-by-step. rotary movement to said
sheaf-holding magazine, a valve h aving -a
plurality of positions in which air is supplied
to.said pneumatic means to actuate the same,
means for imparting step-by-step rotation. to
said valve, including continuously operating
driving means and.a clutch affording a sever-
able. driving connection between said driving
means and valve, sheaf actuated means for
periodically connecting said. clutch with sald
driving means to rotate said valve through: a
succession of said air supplying positions, to
supply air for the repeated. actuation of said
pnewmatic means, and means for holding said
oluteh in connected relation to said driving
means and valve independently of said sheaf
actuated means, for moving said valve con-
secutively to.another airsupplying positionto
actuate said pneumatic means again and
thereby rotate said. shock-holding magazine
through another step of its movement.

6. Tn a shock forming machine a sheaf-
holding magazine, a piston for imparting par-
tial rotation to said magazine on each stroke
thereof in one. direction, a.flnid pressure sys-
{tem for said sheck forming machine including
asonrce of supply and suitable connections
valve intercalated in said system having a
plurality of positions-in ~which air is alter-
nately supplied to the opposite: sides of said
piston to cause: its reciprocation, means for
imparting, step-by-step rotation to said valve
inchuding continuously operating driving
means and a cluteh affording a sevevable driv-
ing connection between said driving means
and valve, sheaf-actuated means for periodi-
cally connecting said clutch with. said driving
means and valve to. rotate the latter throngh a
succession: of said air supplying positions for
repeatedly actuating said pneumatic means
a predetermined number of times,. and means
operative after the completion of said pre-
determined number of actuations for holding
said clutch in connected relation to said driv-
ing means and valve independently of said
sheaf-actuated means, for moving said valve
successively to, other air supplying positions
for reciprocating said pneumatic means,once
againand thereby rotating said sheaf-holding
magazine through another step ot its move-
ment.

i

5

80

YU

W

IR

110

125

130



10

15

20

<t
[}

GO

1,652,899

7. In a shock forming machine, a sheaf-
holding magazine, a piston for imparting par-
tial rotation to said magazine on each stroke
thereof in one direction, a fluid pressure sys-
tem for said shock forming machine includ-
ing a source of supply and suitable connec-
tions, a valve intercalated in said system hav-
ing a plurality of positions in which air is
alternately sunplied to the opposite sides of
said piston to cause its reciprocation, means
for imparting step-by-step rotation to said
valve including continuously operating driv-
ing means and a clutch afferding a severable
driving connection between said driving
means and valve, a lever normally engaging
an element in said clutch to hold the latter
veleased, sheaf actnated means for periodical-
ly moving said lever to a position permitting
said clutch to connect said driving means and
valve to rotate the latter through a sticcession
of said air supplying positions for repeated-
ly actuating said pnemmatic means a prede-
termined number of times and means opera-

" tive after the completion of said predeter-

mined number of actuations for helding said
clutch in connected relation to said driving
means and valve independently of said sheaf
actuated means, for moving said valve succes-
sively to other air supplying positions for
reciprocating said pneumatic means once
again and thereby rotating said sheaf-holding
magazine through another step of its move-
ment.

8. Tn a shock forming machine, a sheaf-
holding magazine, a piston reciprocable to
impart partial rotation to said magazine on
each alternate stroke, a fluid pressure system
for said shock forming machine including a
source of supply and suitable connections, a
valve intercalated in said system having a
plurality of positions in which air is alter-
nately supplied to the opposite sides of said
piston to cause its reciprocation, means for
imparting step-by-step rotation to said valve
including continuously operating driving
means and a clutch affording a severable driv-
ing connection between said driving means
and valve, a lever normally holding said
clutch in released position, sheaf actuated
means for periodically tripping said lever,
permitting engagement of said clutch, to ro-
tate =aid valve throvugh a series of alternatfe
positions in each of which air is supplied to
the piston to actuate the latter to perform its
inactive stroke with respect to the sheaf-hold-
ing magazine, and means carried by said valve
for holding said lever in each of the tripped
positions initiated by the sheaf actuated
means a period of time sufficient to permit the
valve to rotate to a position in which air is
supplied to the opposite side of:the piston to
actuate the latter to partially rotate said
magazine.

9. In a shock forming machine, a sheaf-
holding magazine, a piston reciprocable to

15

Impart partial rotation to said magazine on
each aiteimate stroke, a fluid pressure system
for said shock forming machine including a
source of supply and suitable connections, a
valve intercalated in said system having a
plurality of positions in which air is alter-
nately supplied to the opposite sides of said
piston to cause its reciprocation, means for
imparting step-by-step rotation to said valve
including continuously operating driving
means and a cluteh affording a severable driv-
Ing connection between said driving means
and valve, a lever normally holding said
clutch in released position, sheaf actuated
means for periodically tripping said lever,
permitting engagement of said clutch to ro-
tate said valve through a predetermined num-
ber of alternate positions in each of which air
is supplied to the piston to actuate the latter
to perform its inactive stroke with respect to
the sheaf-holding magazine, means carried
by said valve for holding said lever in each of
the tripped positions initiated by the sheaf-
actuated means a period of time. sufficient to
permit the valve to rotate to a position in
which air is supplied to the opposite side of
the piston to actuate the latter to partially ro-
tate said magazine, and means operative after
said valve has passed through said predeter-

mined number of positions, for holding said *
clutch in connected relation to said driving -

means and valve independently of said sheat-
actuated means, to move said valve successive-
ly to other air supplying positions for re-
ciprocating said piston once again and there-
by rotating sald shock-holding magazine
through another step of its partial rotation.
10. In a shock forming machine, a sheaf-
holding magazine, a piston reciprocable to
impart partial rotation to said magazine
on each alternate stroke, 2 fluid pressure sys-
tem for said sheck forming machine includ-
ing a source of supply and suitable connec-
tions, a valve intercalated In said system
having a plurality of positions in which air
ig alternately supplied to the opposite sides
of said piston to cause its reciprocation,
means for imparting step-by-step rotation to
said valve including continuously operating
driving means and a clutch affording a sev-
erable driving connection between said driv-
ing means and valve, a lever normally hold-
ing said clutch in released position, sheaf
actuated means for periodically tripping said
lever, permitting engagement of said clutch
to rotate said valve through a predetermined
number of alternate positions in each of
which air is supplied to the piston to actuate
the latter to perform its inactive stroke with
respect to the sheaf-holding magazine, means
carried by =aid valve for holding said lever
in each of the tripped positions initiated by
the sheaf actuated means a period of time
sufficient to permit the valve to rotate to a
position in which air is supplied to the oppo-
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site side of the piston to actuate the latter
to partially rotate said magazine, and means
parried by said valve and operative after
the latter has passed through eaid predeter-
mined number of positions, for holding said
clutch in connected relation to said driving
means and valve independently of said sheaf
actuated means, to move said valve successive-
ly to other air supplying positions for ve-
ciprocating said piston once again and there-
by rotating sald shock-holding magazine
through another step of its partial rota-
tion. ‘

11. Tn 2 harvesting machine, sheaf form-
ing means and a shock forming chamber, a
yielding barrier between said sheaf form-
Ing means and said chamber, said | arrier be-
ing arranged to yield under presgure of a
fully developed sheaf, a sheaf-holding maga-
zine within said chamber, pneumatic means
for imparting step-by-step rotary movement
to said magazine, a valve having 2 plarality
of positions in which air is supplied to sutd
pneumatic means to actuate the same, means
for imparting step-by-step rotation to said
valve including continuously operating driv-
ing means, and a clutch affording 2 severable
driving connection between said driving
means and valve, a lever normally helding
said clutch in released position, means for
periodically tripping said lever permiting
engagement of said clutch to rotate said valve
through a succession of positions, to supply
air for the repeated actuation of said pneu-
matic means, actuating means for said lever
tripping means comprising a. continuously
driven conhection including a clutch, and
means carried by said yielding barrier for
normally holding said second mentioned
cluteh in released position, said last named
means moving with said barrier when the
latter yields, to a position permitting engage-
ment of the second mentioned clutch, there-
by setting into motion the actuating means
for the lever tripping means.

192. In a harvesting machine, a sheaf form-
ing means and a shock forming chamber
communicating by a sheaf-travelled passage,
a shaft, a barrier arranged across said pas-
sage between said sheaf forming means and
chamber, said barrier being mounted to os-
cillate with said shaft under pressure there-
against. of a fully developed gheaf, and to
swing relative to said shaft n a axial plane,
a second shaft mounted adjacent said barrvier
actnated shaft, means on said second shaft
for swinging said barrier out of the sheaf-
travelled path, a crank on said second shaft, a
sheai-holding magazine within said cham-
ber, pneumatic means for imparting step-
by-step rotary movement to caid magazine, a
valve having a plurality of positions in which
air is suppled to said pneumatic means 10
actuate the same, means for imparting step-

- by-step rotation to said valve, including con-

1,692,809

tinuously operating driving means, and a
clutch atfording a severable driving connec-
tion between said driving means and valve, a
lever normaily holding said cluteh in re-
jeased position, means for periodically trip-
ping said lever permitting engagement of
said clutch to rotate said valve through a
succession of positions to supply air for the
repeated actuation of said pneumatic means,
actuating means for said lever tripping

(513

means comprising a continuocusly driven con- -

nection including a cluteh, means carried by
the barrier actuated shaft for normally hold-
ing said second mentioned clutch in released

position, said last named means moving with 8

said barrier when the latter yields, to a posi-
tion permitting engagement of the gecond
mentioned cluteh, thereby setting into motion
the actuating means for the lever tripping
means, a second crank, set in motlon by the
engagement of said clutch for e gaging with
and thereby actuating the lever tripping
means, and a link connecting said cranks, the
latter being relatively so set that the crank
on the shatt adjacent the barrier actuated
shaft swings the barrier in the manner afore-
said, prior to the engagement of the second
crank with the lever tripping means.
13. In a harvesting machine, sheaf form-
ing means and a shock forming chamber com-
municating by a sheaf-travelled passage, a
shaft, a barrier arranged across sald passage
hetween said sheaf forming means and cham-
ber, gaid barrier being mounted to oscillate
with said shaft under pressure thereagainst
ot a fully developed sheaf, and to swing rela-
tive to said shaft in an axial plane, a spring
to return said barrier to normal position, 2
second shaft mounted adjacent said barrier
actuated shaft, means on said second ghaft
for swinging said barrier out of the sheat-
travelled path, a crank on said second shaft,
a sheaf-holding magazine within said cham-
ber, pneumatic means for imparting step-by-
step rotary movement to said magazine, a
valve having a plurality of positions in which
air is supplied to said pneumatic means to
actuate the same, means for imparting step-
by-step rotation to said valve including con-
tinuously operating driving means, and o
clutch affording a severable driving con-
nection between sald driving means and
valve, a lever normally holding said clutch
in released position, means for periodically
tripping said lever permitting engagement
of said ciutch to rotate said valve through
a succession of positions to supply air for
the repeated actuation “of said pneumatic
means, actuating means for said lever trip-
ping means comprising a continuously
driven connection including a clutch, means
carvied by the barrier actuated shaft for
normally ~holding said second mentioned
clutch in veleased position, said last named
means moving with said barrier when the
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latter yields, to a position permitting en-
gagement of the second mentioned clutch,
thereby setting into motion the actuating
means for the lever {ripping means, a sec-
ond crank, set in motion by the engage-
nment of said clutch for engaging with and
thereby actuating the lever tripping means,
and a link connecting said cranks, the latter
being relatively so set that the crank on the
shaft adjacent the barrier actuated shaft
swings the barvier in the manner aforesaid,
prior to the engagement of the second crank
with the lever tripping means, and a spring

. connecting said means for releasing the sec-

ond clutch, to said link, said spring acquiring
tension by the movement of said link in a
barrier-swinging direction, for the purpose
of holding said second clutch-releasing means
away from said second clutch after return
of the barrier to normal position, to keep said
second clutch engaged for driving the lever
tripping mechanism which initiates the en-
gagement of the first clutch. o
14, In a shock forming machine, a sheaf-
holding magazine, a piston reciprocable to
impart partial rotation to said magazine on
each alternate stroke, a fluid pressure system

for said shock forming machine including a.

source of supply and suitable connections, a
valve intercalated in said system having a
plurality of positions in which air is alter-
nately supplied to the opposite sides of said
piston-to cause its reciprocation, means for
mmparting step-by-step rotation to said valve
including continuously operating driving
means and a clatehaffording a severable driv-
ing connection between said driving means
and valve, a lever normally holding said
clutch in released position, sheaf actuated
neans for periodically tripping said lever,
permitting engagement of said cluteh to ro-
tate said valve through a predetermined
number of alternate positions in each of
which air is supplied to the piston to actuate
the latter to perform its inactive stroke with
respect to the sheaf-holding magazine, means
carried by said valve for holding said lever
in each of the tripped positions initiated by
the sheaf-actuated means a period of time
sufficient to permit the valve to rotate to a
position in which air is supplied to the op-
posite side of the piston to actuate the latter
to partially rotate said magazine, means op-
erative after said valve has passed through
said predetermined number of positions, for
holding said clutch in connected relation to
said driving means and valve independently

of said sheaf-actuated means, to move said.

valve successively to other air supplying po-
sitions for reciprocating said piston once
again and thereby rotating said shock-hold-
ing magazine through another step of its par-
tial rotation, and straw-tying means posi-
tioned in operative velation to said sheat-
holding magazine and actuated by said pis-

17

ton to perform a straw-tying operation at
each partial rotation of said magazine.

15, In a shock forming machine, a ro-
tary sheaf-holding magazine, sheaf forming
means provided with a sheaf-travelled pas-
sage leading to said magazine, a barrier in
said sheaf-travelled passage, normally bar-
ring access of a sheaf to said magazine, said
barrier being actuated by the pressure of a
fully developed sheaf, to retract in order to
admit the sheaf to said magazine, means for
packing the forming sheaf against said bar-
rier, means for transferring said sheaf to
said magazine after retraction of the barrier,

“and means responsive to the actuation of said

barrier for imparting step-by-step rotation
to the sheaf-holding magazine to progres-
sively present different peripheral portions
thereof to said sheaf forming means to re-
ceive a number of sheaves therefrom.

16. In a shock forming machine, a shock
forming chamber, a  rotary sheaf-holding
magazine within said chamber, sheaf form-
ing means provided with a sheaf-travelled
passage leading to said magazine, a barrier
in said passage normally barring access of a
sheat to said chamber, said barrier being
actuated by the pressure of a fully developed
sheaf to retract in order to admit the sheaf
to said chamber, means for packing the form-
ing sheaf against said barrier, means for
transferring said sheaf to said chamber for
retraction of the barrier, means responsive to

the actuation of said barrier for imparting -

step-by-step rotation to the sheaf-holding
magazine to progressively present different
peripheral portions thereof to said sheaf
forming means to receive a number of sheaves
therefrom, and straw-tying means positioned
in operative relation to the sheaves in said
sheaf-holding magazine and actuated by said
rotation imparting means.
. 17. In a harvesting machine, sheaf forming
means, including binding mechanism, and a
shock-forming chamber, a sheaf-holding mag-
azine within said chamber, arranged in recep-
tive relation to said sheaf forming means, a
sheaf support carried by said magazine, a
chute leading from said sheaf forming means
to said chamber, having an elevatable floor.
and means for adjusting the elevation of said
floor so that sheaves of diffevent height, trav-
eling thereon may be received by the mag-
azine with the binding elements thereover at
the same level relative to the sheaf support.
18. In a harvesting machine, sheaf form-
ing means including binding mechanism, and
a shock forming chamber, a sheaf-holding
magazine within said chamber arranged in
receptive relation to said sheaf forming
means, an impaling spur for supporting a
sheaf, carried by said magazine, a chute lead-
ing from said sheaf forming means to said
chamber, having an elevatable floor, means
for adjusting the elevation of said floor so
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that sheaves of different height traveling
thereover may be received by the magazine
with the binding elements thereof at'the same
Tevel relative to the impaling spur, and means

“for forcing a sheaf upon said impaling spur.

19. In a harvesting machine, sheaf form-
ing means including binding mechanism and

‘a shock forming chamber, a rotatable sheaf-

holding magazine within said chamber posi-
tioned in receptive relation to said sheaf form-
ing means, a plurality of shieaf supporting
impaling spurs arranged radially of said mag-
azine, a chute leading from said sheaf form-
ing means to said chamber having an ele-
vatable floor, means for adjusting the eleva-
tion of said floor, so that sheaves of différent
height traveling thereover may be received
hy the magazine with the binding elements
thereof at the same level relative to the im-
paling spur, means for imparting step-by-
step movement to said magazine to present the

‘mpaling spurs successively toward said chufe

and means for forcing the sheaves successively
upon said spurs as they are presented.

20. In a harvesting machine, sheaf form-
ing means including binding mechanism and
a shock forming chamber, a rotatable sheatf-
holding magazine within said chamber posi-
tioned in receptive relation to said sheat form-
ing means, a plurality of sheaf supporting
impaling spurs arranged radially of said mag-
azinie, a chute leading from said sheaf form-
ine means to said chamber having an ele-
vatable floor, means for adjusting the cle-
vation of said floot so that sheaves of different
hieight travelling thereover may be received
by the magazine with the binding elements
thercof st the same level relative to the im-
paling spur, means for imparting step-by-
step movement to said magazine to present
the impaling spurs successively toward said
chute, means for forcing the sheaves succes-
gively upon said spurs as the latter ave pre-
sented and common sheaf actuated means for
actuating said magazine rotating means and
sheaf forming means. , o

21. Tn a shock forming machine, a sheaf-
holding magazine including a reciprocable
stem having ahollow portion, the latter being
slotted in a plurality of radial planes, a recip-
rocable rod extending through said stem, im-
paling spurs affording a support for a group
of sheaves, normally -projecting through
said slots and pivotally connected to said rod,
gaid spurs being retractible within the hol-
low part of said stem upon reciprocation of
said rod, means on said rod engaging the end
of said stem ‘to elevate the latter subsequent
to the beginning of the retractive movement
of said spurs, and fluid pressure means for
actuating said rod. ' :

992, In a shock forming macline, a sheaf-
holding magazine including a veciprocable
stem having a hollow portion, the latter he-
ing dlotted in"a plurality of radial planes, a

1,692,899

reciprocable rod extending through said stem,
impaling spurs affording support for a group
of sheaves, normally projecting through said
slots and pivotally connected to said rod, said

spurs being retractible within the hollow part:

of said stem upon reciprocation of said rod,
means on said rod engaging the end of said
stem to elevate the Iatter subsequent to the
beginning of the retractive movement of said
spurs; a cylinder, a piston in said cylinder se-
cured to said rod, fluid pressure means con-
municating with said eylinder to actuate said
piston and nieans projecting into said cylin-
der and actuated by said piston, controlling
said fluid pressure means! '

93. In a shock forming machine, a sheaf-
holding magazine including a stem mounted

for both reciprocatory and step-by-step ro-
£

“tary movement, sheaf actuated means for im-

parting a complete stop-by-step rotation to
said stem, means supplanting said sheaf actu-
ated means for imparting an additional step
of rotation to said stem, and said latter means
sequentially controlling the rveciprocatory
movement thereof. A

24. Shock forming mechanism including a

stem serving as a core for the formation of a_

shock therearound, means for supporting a
plurality of sheaves around said stem in an-
nular formation, and means for tying said
sheaves together in an endless bundle or
shock, said stem, supporting means, and
tying means being each withdrawable from

‘said shock to effect its discharge.

95. In a shock forming machine, a sheaf-

holding magazine including a stem, separate -

fluid pressure motors for respectively im-
parting reciprocatory and step-by-step ro-
tary movements to sald stem, a fluid pressure
system including conduits connected with
said fluid pressure motors, a valve in said
conduits, said valve being ported to supply
pressure to said motors and to vent the same
to enable the performance of the following
functions by the following instrumentalities,
sheat actuated means controlling said valve
to move the stem through a complete step-by-
step rotation, means supplanting the control
of the sheaf actuating means for rotating said
stem through snother step, said last named
means continuing its control of the valve n
sufficient length of time to cause reciprocatory

‘movement of said stem. .
26. Tn a shock forming machine a sheat-

holding magazine including a stem, fluid
pressure motors for imparting reciprocatory
and step-by-step rotary movements to said
stem, a fluid pressure system including con-
duits communicating with said motors and a
valve in said conduits, said valve being ported
to. supply fluid pressure to said motors and
to vent the same to enable the performance
of the following functions by the following
instrumentalities, sheaf actuated means for
conitrolling said valve to move said stem
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through a complete. step-by-step rotation,
means carried by said valve and supplanting
the control of the sheaf actuated means for
rotating said stem another step; said last
named means being constructed to continue
its control of the valve a suflicient length of
time to cause reciprocatory movement of the
stem in one direction, and means actuated in-
cidentally to the approach of the stem to the
limit of its reciprocatory movement, for con-

trolling the valve to cause a reciprocatory .
movement of said stem in the opposite direc-

tion.
27. In & shock forming machine, a sheaf-
holding magazine including a stem, fluid

pressure motors for imparting reciprocatory

and step-by-step rotary movements to said

stem, a fluid pressure system including con-
duits communicating with said motors, a
valve in said conduits, driving means there-
for, said valve being ported to supply fluid
pressure to said motors and to vent the same
to enable the performance of the following
functions by the following instrumentalities,
sheaf actuated means for controlling said
valve to move said stem through a complete
step-by-step rotation, means carried by said
valve and supplanting the control of the
sheaf actuated means for rotating said stem
another step, said last named means con-
tinuing its control of the valve a sufficient
length of time normally to cause reciproca-
tory movement of the stem in one direction in
a predetermined time interval, means nor-
mally inactive, but operating if said recipro-
catory movement of the stem in one direction
is not completed within the predetermined
time interval, to release said valve from its
driving means, maintaining it in position to
continue to supply fluid pressure to the mo-
tor which actuates the stem reciprocatorily,
until said stem reaches the limit of said recip-
rocatory movement in one direction, and
means actuated incidentally to the approach
of the stem to the limit of its reciprocatory
movement in said one direction for so con-
trolling the valve asto cause the reciprocatory
movement of the stem in the opposite direc-
tion.

28. In a harvesting machine, a shock form-
ing chamber having a door, a fluid pressure
motor for actuating said deor, a sheaf-hold-
ing magazine within said chamber including
a stem, fluid pressure motors for imparting
a reciprocatory and step-by-step rotary
movement to said stem, a fluid pressure sys-
tem including conduits communicating with
said motors, a valve in said conduits, said
valve being ported to supply fluid pressure
to said motors and to vent the same fo enable
the following instrumentalities to perform
their functions, as described, sheaf-actuated
means for controlling said valve to move said
stem through a complete step-by:step rota-
tion, means carried by said valve and sup-

19

planting the control of the sheaf-actuated
means Tor rotating said stem another step,
said last named means being constructed to
continue its control of the valve a sufficient
length of time to permit the latter to assume
a position in which-air is supplied to the
motor which reciprocates the stem, causing
the reciprocatory movement of the latter in
one direction, air being simultaneously sup-
plied to said door actuating motor for open-
ing the door, and means actuated incidentally
to the approach of the stem to the limit of its
reciprocatory movement for controlling the

-valve in'a manner to cause a reciprocatory

movement of the stem in the opposite dirsc-
tion and a simultaneous closing of the door.

29. Ina harvesting machine, a shock form-
ing chamber, a door therefor, a fluid pressure
motor for actuating said door, a sheaf-hold-
ing magazine within said chamber including
a stem, fluid pressure motors for imparting
reciprocatory and step-by-step rotary move-
ments to said stem, a fluid pressure system in-
cluding conduits communicating with said
motors, a valve in -said conduits, driving
means therefor, said valve being ported to
supply fluid pressure to said metors and to
vent the same to enable the following instru-
mentalities to perform their functions as
described, sheaf-actuated means for control-
ling said valve to move said stem through a
complete step-by-step rotation, means carried
by said valve and supplanting the control of
the sheaf-actuated means for rotating said
stem another step, said last named means con-
tinuing control of the valve a sufficient length
of time to permit the latter to assume a posi-
tion in which air is supplied to the motor
which reciprocates the stem, normally caus-
ing a reciprocatory movement of the latter in
one direction in a predetermined time, air
being simultaneously supplied to said door
actuating motor for opening the door, means
normally inactive, but operating if said ve-
ciprecatory movement of the stem in one di-
rection is not completed within the predeter-
mined time interval,to release said valve from
its driving means, maintaining it in position
to continue to supply fluid pressurz to the mo-
tor which actuates the stem reciprocatorily,
until said stem completes said reciproeatory
movement in one direction, and means actu-
ated incidentally to the approach of the stem
to the limit of its reciprocatory movement for
controlling the valve to cause a reciprocatory
movement of said stem in the opposite direc-
tion and to simultaneously initiate the closing
movement of the door:

30. In a harvesting machine, a shock form-
ing chamber, a door therefor, a fluid pressure
motor for actuating said door, a sheaf-hold-
ing magazine within said chamber including
a stem, fluid pressure motors for imparting
reciprocatory and step-by-step rotary move-
ments to said stem, a fluid pressure systewn
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including conduits communicating with said
motors, a valve in said conduits, driving
means therefor, said valve being ported to

supply fluid pressure to said motors and to

vent the same to enable the following instru-
mentalities to perform their functions as de-
scribed, sheaf-actuated means for controlling
said valve to move said stem through a com-
plete step-by-step rotation, means carried by
said vaive and supplanting the control of the
cheaf-nctuated means for rotating said stem
another step, sald last mamed means con-
tinuing control of the valve a sufficient length
of time to permit the latter to assume a posi-
tion in which air is supplied to the motor
which reciprocates the sfem, normally caus-
ing a reciprocatory movement of the latter in
one direction in a predetermined time, air
being simultaneously supplied to said door
actuating motor for opening the door, means
normally inactive, but operating if said re-
ciprocatory movement of the stem in one
direction is not completed within the pre-
determined tiime interval, to release said valve
from its driving means, maintaining it in
position to continue to supply fluid pressure
to the motor which actuates the stem Te-
ciprocatorily, until said stem completes said
reciprocatory movement in one direction,
means actuated incidentally to the approach
of the stem to the limit of its reciprocatory
movement. for comtrolling the valve to cause
a veciprocatory movement of said stem in the
opposite direction and to simultaneously mi-
tiate the closing movement of the door, and
an adjustable exhaust for said door actuat-
ing motor for determining the duration of
the closing movement of said door.

31. In a harvesting machine, grain-cutting
means and a shock forming chamber, & con-
veyer for transferring cut grain from said
grain-cutting means to said shock forming
chamber, driving means for said grain-cut-
ting means and driving means for gaid con-
veyer, the latter driving means including a
clatch, means for releasing said clutch, a
sheat-holding magazine within gaid chamber
including a stem, fluid pressure mdtors for
imparting reciprocatory and step-by-step vo-
tary movements to said stem, a fluid pressure
m inclading conduits communicating
ith said motors and a valve in &aid con-
duits, said valve being ported to supply fuid
pressure to said motors and to vent the same
to enable the following instrumentalities to
perform their functions as deseribed, sheaf-
aetnated means for controlling said valve to
move said stem through a coinplete step-by-
step rotation. means carvied by said valve and
supplanting the control of the sheaf-actuated
mesns for rotating said stem another step,
: being constructed to
continue its control of the valve a suflicient
Tength of time to cause reciprecatory move-
ment of the stem in one direction, means car-

named means
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riedd by said valve “cooperating with said .

clitch release means for holding the clutch
released during the reciprocatory movement
of said stem in said one direction, and means
actuated incidentally to the approach of the
stern to the limit of itg reciprocatory move-
ment in said one direction for controlling the
valve to cause a reciprocatory movement of
said stem in the opposite direction. ‘
32. In a harvesting machine, grain-cutiing
means and a shock forming chamber, a con-
veyer for transferring cut grain from said
grain-cutting means to said shock forming
chamber, driving means for said-grain-cut-
ting means and driving means for said con-
veyer, the latter driving means including 2

“cluteh, means for releasing said clutch,

sheaf-holding magazine within said chamber
including a stem, fluid pressure motors for
imparting recirvocatory and step-by-step ro-
tary movements to said stem, a fluid pressure

system including conduits “communicating

svith said motors, a valve in said conduits,
driving means therefor, said valve being
ported to supply fluld pressure to said motors
and to vent the same to-enable the following

ingtrumentalities to perform their functions

as described, sheaf-actuated means for con-
trolline said valve tomove saill stem through

a complete step-by-step rotation, means car--

ried by said valve and supplanting the con-
1ol of said sheaf-actuated means for rotating
said stem another step, said last named means
continuing its control of the valve a sufficient
length of time normally to cause a Tecip-
rocatory movement of the stem in one diree-
tion in a predetermined time interval, means:
normally inactive, but operating if said ru-
ciprocatory movement of the stem in one di-
rection is'not completed within the predeter-
mined time interval, to release said valve
from ifs driving means, maintaining it in
position to continue to supply fluid pressurs
to the motor which actuates the stem: re-
ciprocatorily until said stem reaches the limit
of said reciprocatory movement in one’direc-

tion, means carried by said valve cooperating

with said clutch release meahs for holding
the clutch released during the reciprocatory
movement of said valve in said one direction
and during its stay at the limit of said re-
ciprocatory movement, and means actuated
incidentallv ‘to the approach of the stem to
said liinit for so controlling the valve as w
cause the reciprocatory movement of the stem
in the opposite direction.

33. In a shock forming machine, a sheaf-
'holding magazine, a piston for imparting
partial rotation to said magazine on each
stroke thereot in one direction, a fliid pres-
sure svstem for said shock forming machine
ineluding a source of supply and suitable con-
nections, a valve intercalated in said system
having a plurality of pesitions in which air
is alternately supplied to the opposite sides of
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said piston to cause its reciprocation, means
for imparting step-by-step rotation to said
valve including continuously operating driv-
ing means and a clutch affording a severable
driving connection between said driving
means and valve, a lever normally engaging
an element in said clutch to hold the latter re-
leased, sheaf actuated means for periodically
moving said lever to a position permitting
said clutch to connect said driving means and
valve to rotate the latter through a succession
of said air supplying positions for repeatedly
actuating said pneumatic means to move said
magazine through a complete step-by-step ro-
tation, means for delivering a sheaf to said
magazine at each step of its rotation, means
operative after the completion of said step-
by-step rotation for retaining said clutch in
connected relation to said driving means and
valve, independently of said sheaf-actuated
means, for moving said valve successively to
other air supplying positions for reciprocat-
ing said pneumatic means once again, there-
by rotating said shock-holding magazine
through another step of its movement, and
straw-tying mechanism actuated by said
pneumatic means upon each reciprocation of
the latter in a magazine-rotating direction
for uniting the sheaves carried by said maga-
zine into an endless shock.

34. In a shock forming machine, for unit-
ing a plurality of sheaves including means
for binding each sheaf with binder twine, and
means for rotating a number of sheaves so
bound successively in operative proximity
to shock-tying means, the latter comprising
means for segregating a wisp of straw from
one sheaf and means for tucking it beneath
the binding loop of an adjacent sheaf.

35. In a machine for uniting a plurality of

21

sheaves means for binding each shock with
binder twine, sheaf holding means and straw-
tying means for holding an endless series of
sheaves, so bound, one of said means being
movable to progressively bring each sheaf
into operative relation to the straw-tying
means, the latter comprising means for segre-
gating a wisp of straw from one sheaf and
holding it during the relative movement be-
tween the sheaf holding and straw-tying
means until the adjacent sheaf is in operative
position, and means for tucking said wisp
beneath the binding element of said adjacent
sheaf.

36. In a machine for uniting a plurality
of sheaves each of which is bound with a loop

“of binding material, into an endless annular

shock, a sheaf-holding magazine and a straw-
tying device, reciprocatory means for impart-
ing step-by-step rotation to said sheaf-hold-
ing magazine to bring the sheaves held there-
by into operative position with respect to said

a0

straw-tying device, said reciprocatory means .

being arranged to impart motion to said
magazine on each stroke in one direction and
having an idle return stroke, said straw-tying
device including means for segregating a wisp
of straw from one sheaf and holding it during
one step in the rotation of said magazine,
means for tucking said wisp beneath the bind-
ing element of the adjacent sheaf, and means
operated by said reciprocatory means for
actuating the segregating means positively on
the magazine-rotating stroke of said recipro-
catory means and for positively actuating the
tucking means on the idle stroke of said re-
ciprocatory means.

In testimony whereof I have hereunto set

my hand.
PETER KETELSEN.
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