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To all whom it may concern:

Be it known that I, ELias GUNNELL, a citi-
zen of the United St‘l,tes residing at Chlcaﬂ'o
Cook county, Illinois, hf:we invented certain
new and uséful Improvements in Pneumatic

-Hammers, of which the following, taken in

connection with the accompanymﬂ* drawnws
1s a specification.
This invention has reference to the provi-

sion of a pneumatic hammer in which a con-

stant pressure i1s employed in driving the ham-
mer in a direction to strike its blow, while
pressure 1s Intermittently admitted and ex-
hausted from the cylinder in advance of the
hammer to procure the reciprocation thereof.

One of the objects of this invention is the
provision of an arrangement of valve mech-
anism, and port openings controlled thereby,
whereby the passage of fluid into and out of
the forward end of the cylinder will take place
with the greatest possible facility, and pro-
cure a maximum efiiciency of operation of the
hammer on the impact stroke thereof as well
as upon the return stroke. The above aswell
as such other objects as may hereinafter ap-
pear, 1 attain by means of a construction
which I have illustrated in preferred form in
the accompanying drawing.

The reference
mer cylinder or barrel; 2, a reciprocating pis-
ton operating therein; 3, a valve located in the
chamber, and 4, a throttle valve mounted in a

chamber 5, formed within the hub of a han-
dle 6.

An inlet 7 is provided for the admission of
the fluid pressure, which passing through the

chamber 5 and past the valve 4, enters the
piston cylinder through the radial ports 8 at
the back of the piston 2, when the valve 4 is
pushed open against the pressure of a spring
9, in the manner which will be clear from an
examination of the drawings.

At the extreme left hand end of the piston
cylinder or barrel 1, is mounted a rivet set, or
other operating tool 10, which is provided
with a retaining ring 11, carried in a screw
threaded bushing 12, the said ring 11 being

constructed to latch or eatch upon the rivet |

figure **1” represents a ham-

set 10 and prevent the same from being inad-
vertently driven out of the cylinder.

The piston 2 has one end, or head 13, larger-

than the other, the smaller head 14 hamno‘ a
bushing 15 within which it operates, and haV—
Ing between 1ts extreme ends at 14* an inter-

_mediate head, which, together with the head

14, 1s a snug fit in the bushing 15, while the
other portions are of smaller diameter.

The valve 3 is of hollow or shell-like con-

struction, and has also one portion 16 which
1S of IarO’er chameter than the part 17, the
chamber 16" between the parts 16 and 17 be-
ing supplied with live ﬂu1d pressure through
a passage 18, shown in dotted lines.
valve 3 is open at both its ends, thus forming
a tubular shell, and controls a number of

port openings, one of which, 19, leads to the:

external atmosphere from both the passage 20
and the passage 21, and another of which, 22,
leads from the mtemor of the cylinder to the

interior of the valve, when the valve is in its

extreme left hand pOSlthI] being closed when

the valve is iIn the position shown in ‘the

drawings.

At the right side of the enlargement 16 of
the valve there is a chamber 23, which has
communication through a passage 24, with
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two port openings 25 and 26, that open into -

the interior of the piston cylinder. Supple-
mental exhaust ports to the atmosphere are
provided at 27 and 28, the purpose of these
being to facilitate the operation of the device
as will appear from the description which I

will now give.

A1r being admitted past the throttle valve
4, enters through the radial ports 8, and drives
the piston 2 to the left, which is its impact
stroke, during which it cuts off the exhaust
port 27 to the atmosphere, and then the open-
ing leading to the passage 20, and, continuing

~ 1ts travel, until the head 14 uncovers the port

25, when Tive pressure enters the passage 24,
and acting in the chamber 23 upon an area of
the valve larcrer than the area exposed in the
chamber 167, “shifts 1t to the left, cutting off
the exhaust port 19, from both the passages
20 and 21, and opemnﬂ' the passage 22 where-
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To all whom tt may concermn:

Be 1t known that I, Tromas O. HELGERSON,
acitizen of the United States, residing at Min-
neapolis, in the county of Hennepm and State
of Minnesota, have invented certain new and
useful Improvements in Traveling Threshers;
and I do hereby declare the followmcr to be a
tull, clear, and exact description of the inven-
tlon such as will enable others skilled in the
art to which 1t appertains to make and use the
same. | -

My 1nvention has for its object to provide
an improved traveling thresher adapted to

thresh standing grain or seeds while traveling
the field and without cutting down the straw |
or stalks.

To the above ends the invention consists of
the novel devices and combinations of devices
hereinafter described, and defined in the
claims. o

A machine designed in accordance with my
Invention 1s 1llustra,ted in the accompany-
ing drawings, wherein like characters indicate
hhe parts thr oughout the several views.

Figurel 1s a plan view of the complete ma-
chine with some parts broken away and with
others removed. Fig. 21isa Vertmal section
of the machine, t‘LLeH on the line #* #* of Fig.
1. Fig. 3 1s a view 1in left side elevatwn
S.JOWiDg principally those portions of the ma-
chine which are cut away in Fig. 2. Fig. 41is
an enlcu ged view,in vertical section,on the line
@' g of Fw 1, some parts being broLen away.
Flcr 51S apla,n view of a portion of the so-called

beatmO-bmsh ”? Hig. 6 is a transverse ver-
tical section on the line «° 2 of Fig. 1. Tig.
7 1s a plan view of the parts shown in Fig. 6,
some parts being broken away. Fig. 8is a
vertical sectionon the line #* #° of Fig. 1, some
parts being broken away. Fig. 9 isa plan
view of the parts shown in FIU" 3, portions
thereof heing broken away. Flﬂ‘ 10 1S a de-
tail of a raising and lowermcr dewce taken in
section on the line 2 #° of Fm 1; and Fig.
11 1s a transverse Vertlcal section on the lme

2zt of Fig. 10.

It may be here premised that the machine

hereinafter described in detail is arranged to

- e —-1an.

be pucshed ahead by horses or other draft-ani-
mals or other motive power, for that matter,
attached in the rear thereof. The machme
does not cut the straw, but threshes the grain
or seed from the standmo straw or stalks. as 1t
1s driven forward. -
The rectangular main trame 1 of the ma-
chine is supported by a pair of large and
broad-faced wheels 2 and 3, which are loosely
mounted on a heavy axle 4, rigidly secured to
sald frame 1 and prc:o]ectmw at the right-hand
side thereof. The wheel 2 is embraced by

the frame 1 and is, in fact, the traction-wheel

or driver of the threshmcr mechanism. A
long pole 5 1s rigidly connected to the shaft
4 qmte close to the drive-wheel 2 by means of
a divided clamp or socket 6 and nutted bolts

7 and 3, passed through the said parts, as best

shown. in Fig. 10. The upper section of the
socket 6 is promded with a vertical standard

9, and rigidly secured to the outer end of the
non—rotary-axle 4 1s a similar arm 10.

In Fig. 1, 1*indicates a brace which extends
from the base of the standard 10 to one cor-
ner of the main frame 1. A shaft 11 isjour-
naled in the upper end of the standards 9 and
10,.and between prongs of the said standards
said shaft 11 is pr ovided with small spur-gears
12.  The gears 12 mesh with racks 13, Wthh
are loose]y held for vertical and hmltec oscll-
latory movements by keepers 14, projecting
forward from the upper ends of the standar ds
9 and 10. (See particularly Fig. 10.) The
racks 13 have long dependlno bars 13 to
which, as will be her einafter noted, a verti-

| cally -ad]ustable supplemental frame is at-

tached. :

At the rear end of the pole 5 18 a caster-
wheel 15, the pintle-rod of which is provided
with a hand-lever 16, by means of which the
said caster-wheel may be oscillated in a hori-
zontal plane, and thereby made to serve as a
rudder to steer the machine.

The racks 13 are raised and lowered as fol-
lows: The shaft 11 is provided close to the
bracket 9 with a worm-wheel 17. (See Figs.
10 and 11.) The numeral 18 indicates a long
rod provided at its rear end with a hand- Whee]
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19 and at its forward end with a worm or
serew 20, which latter meshes with said gear
17. Said shaft 18 is journaled in the stand-
ard 21 on the pole 5 and 1n a pronged exten-

si1on 22 of the bracket 9, which extension 29

also holds the worm 20 and shatt 18 against
endwise movements.

The supwplemental frame, heretofore inci-
dentally referred to, is made up preferably of
a straight angle-bar 23, a bent angle-bar 24,
and a pair of parallel transversely-extended
beams 25. The bars 23 and 24 are riveted or
otherwise rigidly secured at 23%, and the beams
25 arerigidly secured tothe parallel forwardly-
projecting ends of the said bars 23 and 24.
The depending ends of the rack-bars 13" are
pivotally connected to brackets 26, one on the
bar 23 and the other on the bar 24. (See Figs.
10 and 11.) A long vertical screw-rod 27 is
passed through and swiveled in the rear por-

tion of the pole 5 and is screwed through a

nut-block 28 on the rear end of the supple-
mental frame-bar 23. At its upper end the
screw-rod 27 is provided with a hand-piece 29,
by means of which it may be readily turned.
As is evident, by turning the rod 18 and the
screw-rod 27 the supplemental frame may be
raised vertically and lowered to any desired
altitude within, of course, certain limaits.
Extending transversely of the machine, 1n
front of the torward beam 25, 1s a bar 30, sup-
ported by brackets 381 from the said beam 25.
A smooth and toothless concave 32 1s support-
ed by the bar 30, brackets 31, and adjacent
beam 25, as best shown in Figs. 2 and 4.

Journaled in the beams 25, near the ends
thereof, is a pair of rollers 33, over which runs
an endless slat-and-belt conveyer34. The con-
cave 32 at its rear edge terminates over the
forward edge of the conveyer-belt 34, so as to
deliver onto the same, and the said belt 34
closely fills the space between the beams 25.
A housing or case 35 incloses or covers the
concave 33 and the conveyer 34. The said
housing forward of and above the forward
edoe of the concave 32 1s open for the intro-
duction or entry of the heads of the standing
orain. Working within the housing 35 and
cooperating with the concave 32 is a so-called
““ beating-brush,” pretferably formed by hub-
sections 36 and radial teeth 37, which hub-
sections are mounted on and carried by a shatt
36% suitably journaled 1n the sides of the
housing 35. The teeth 37 of this so-called
" beating-brush” are formed by straight sec-
tions of quite stiff spring-steel rods, and their
outer ends are simply cut straight .across and
left without heads, forks, or other enlarge-
ment. The said spring teeth or rods 37 are
pretferably round in cross-section. This beat-
ing-brush i1s run at a very high rate of speed,
and the ends of its teeth run very close to the
concave 32. |

Extending transversely of the machine,close
to and just in front of the receiving edge ot

751,073

the concave 32 and forming practically an ex-
tension and rounded forward edgn thercof, is
a roller 38, which 1s loosely mounted in the
sicles of the case 35.

The reel which delivers the heads of the
standing grain to the concave and beating-
brushis of novel construction and is preferably
constructed as follows: 39 indicates the reel-
supporting frame, which frame in vertical sec-
tion longitudinally of the machine is triangu-

lar and 1s located with its lower side extend-

ing approximately in a horizontal plane and
with one angle close to the front opening of
the case 25. This frame 39 is supported at its
rear end or angle by a pair of bars 40, secured
on top of the transverse beams 25 just outward
of the housing 35. The forward portion of
sald frame 39 is shown as supported by truss-
rods 41, attached thereto and the rear ends
of the bars 40, and passed over Intermediate
posts 42 on the said bars 40, as best shown 1in
Figs. 1 and 2. In each of the three corners
or angles of the frame 39 is journaled a trans-
verse shaft 43, provided with a pair of sprock-
ets 44, located one just inward of each side of
the frame. Sprocket-chains 45 run over the
three sprockets at each side of the frame, and
these parallel sprocket-chains are connected
by transversely-extended reel bars or rods 46.

The shaft 43 at the rear angle of the frame
39 projects at its left-hand end, as shown in
Fig. 1, and is provided with a pulley 47. Also
by reference to Fig. 1 it will be noted that the
shaft 36* of the beating-brush projects at its
left-hand end and is provided with pulleys 48,
49, 50,.and 51. It will be further noted by ret-
erence to Iigs. 1 and 7 that the shaft of the
left-hand roller 33 1s provided at its forward
end with a beveled gear 52, which meshes with
a beveled pinion 53, carried by a short coun-
ter-shaft 54, provided with a pulley 55 and
suitably journaled in a bracket 56, secured on
the forward beam 25. The purposes of these
pulleys and gears will be more fully set forth
in tracing the driving-belts which transmait
motion to the various parts under the advance
movement of the machine. The endless con-
veying-belt 34 moves the grain or seeds from
the right toward the left and delivers the same
into the open side of a fan-case 57, suitably
supported at the ends of the beams 25 and
having mounted therein an ordinary fan 58,
the shaft of which projects toward the left
and 1s provided with a pulley 59.

The fan-case 57 has a nearly vertical dis-
charge spout or tube 60, the upper end of which
is turned downward and preferably provided
with a flexible discharging-section 61, which

opens directly into the open upper end ot a

hopper 62, supported on top of a rectangular
case 63, which case in turn 1s rigidly sup-
ported by projecting bars 64, secured to the
left-hand side of the primary or main frame-1.

Extending transversely of and mounted
within the hopper 62 1s a large feed-roller 65,
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provided onits periphery with longituchinally-
extended V-shaped corrugations. The shaft
66 of said roller projects at its right-hand end
and 1s provided with a pulley 67. The bottom
of the hopper 62 is afforded by a pivoted con-
cave 68, the upper surface of which is pro-

vided with corrugations of approximately the

same form, but much smaller or finer than the
corrugations of the roller 65. The free rear-
wardly - projecting end of the concave 68 is
yleldingly pressed upward by springs 69, sup-
ported by the case 63. |
The grain or seeds delivered from the rear

end of the concave 63 are directed by a de-

flecting - board 70 onto a coarse screen T1.
The clean grain or seed will pass through the
screen 71 and will be directed by an inclosed
deck 72 into a suitable receptacle preferably
tformed at the bottom of the case 63. The
hulls or other coarse material which cannot
pass through the secreen 71 will be discharged
off from the rear end thereof.

Journaled in suitable bearings on the rear
portion of the main frame 1 is a short trans-
verse counter-shaft 73, which carries a large
pulley 74, located in line with the heretofore-
noted pulleys 67 and 49. Working within the
case 63 hetween the screens 71 and the deck
72 1s a fan 75, the shaft 76 of which projects
at the right and is provided with a pulley 77.
(shown only by dotted lines in Fig. 3,) which
is located in line with the said pulleys 49, 67.
and T4. A driving-belt 78, (indicated by dot-
ted lines in Fig. 3,) runs over the said pulleys
49, 67, T4, and 77. A short crossed belt 79
runs over the pulleys 55 and 50 and another
short belt 80 runs over the pulleys 51 and 59.
Still another short belt 81 runs over the pul-
leys 47 and 48.

A large sprocket-wheel 82 is rigidly se-
cured to the hub of the large traction wheel
or driver 2. On the counter-shaft 73 is a
loose sprocket-pinion 83, over which and the
sald sprocket 82 runs a sprocket-chain 84.
T'he sprocket 83 is adapted to be connected to
and disconnected from the counter-shaft 73 in

the usual way by an ordinary sliding half--

clutch 85, which is subject to a shipper-lever
36. (Shown as pivoted to the rear bar of the
frame 1.)

Operation: The manner in which the sup-
plemental frame and the parts carried thereby
are ralsed and lowered has already been de-
scribed. From the description already given
i1t will also be understood that when the ma-
chine is driven forward motion will be trans-
mitted from the traction-wheel 2 to all of
the running parts of the machine. Under
the action of the triangular reel the tops or
headed ends of the standing stock or straw
are directed against the roller 38 and the heads
are delivered directly in the path of move-
ment of the spring fingers or rods 87 of said
beating-brush. This brush, it will be remem-
bered, runs at a very high rate of speed in the

¥

direction of the arrow marked thereon in Fig.
4. By the said spring-fingers the heads of
the grain or other seed pods are struck in
rapld succession and are bent rearward over
the roller 38 and toward or onto the receiv-
ing end of the concave 32. Under this rapid
and severe pounding action of the spring-fin-
gers nearly all of the grain or seed will be
threshed or separated from the hull. The
reel-bars 46, it will be noted, after passing to
their extreme rear position, at which point
they deliver the heads of the grain to the
beater, move rapidly forward, but are ele-
vated far enough to clear the heads of all of the
standing grain. With this triangular form of
reel the reel-blades may be moved almost into
contact with the fingers of the beater-brush.
The commingled grain or seed and the loos-
ened hulls which are thrown rearward from
the concave 32 are delivered onto the endless
feed-belt 34, and thereby delivered into the
fan-case 57, from whence they are blown by
the fan 58 through the tube 60 and into the
hopper 62. They are then fed by the corru-
gated feed-roller 65 over the corrugated sur-
tace of the spring-pressed concave 68, under
which action they are rubbed or scoured.
This rubbing or scouring action serves to re-
move the husks and such of the seeds or grain
as have not been properly threshed by the
beating-brush, and it further serves to re-
move from such seeds or grain ‘‘ white caps”
or other portions of the husk, which in many
instances adhere thereto even after having
passed the beating-brush.

As already stated, the cleaned grain or seed
which falls upon the sieve 71 after passing
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from the concave 68 passes through said sieve .

and 1s delivered to a suitable receptacle by
the deck 72, while the husks are under the ac-
tion of the fan 75 blown off from the said
sieve or delivered from the lower end thereof.

A peculiarscouring or rubbing action which
I have found to be just what is required to
remove white caps and other portions of the
husk or even the complete husk from grain
and seeds is obtained by the roller having the

relatively large corrugations and the concave

having the relatively small or fine corruga-
tions. IFurthermore, by far the best results
are obtalned by making the sald corrugations
1n both instances V-shaped instead of curved.
The concave should of course be spring-pressed
or adapted to yield to adapt itself to different
thicknesses of grain or seed which at differ-
ent times will be forced between the said roller
and concave.

A machine of the above character T have in
actual field tests found extremely efficient for
threshing flax as well as for threshing wheat
and oats from the standing stalks.

In threshing flax it is of course desirable

not to break or mutilate the straw, for the
reason that such straw has considerable com-
mercial value if properly treated and not im-
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properly broken. 1In some cases also it 1s de-
sirable to preserve the straw of wheat and oats
for commercial purposes. In other cases—
thatis, in many districts—wheat and oatsstraw
is of such small commercial value that 1t 1s
harvested by the use of “"headers” and the

straw is left standing and fr equently burned

on the field.

My improved traveling thresher meets the
requirements of all the above-noted condi-
tions. It takes the place of a header and per-
forms the additional work of a thresher. Fur-
thermore, it is of comparatively small cost,
may be driven with ease, considering the work

that it performs, and is extremely efficient for

the purposes had in view.

It will of course be understood that the de-
vice described is capable of considerable modi-
fication within the scope of my invention as
herein set forth and claimed.

What I claim, and desire to secure by Let-
ters Patent of the United States, 1s as follows:

1. In atraveling thresher, the combination
with a toothless concave and a codperating
beating-brush, of a transversely-movable end-
less conveyer receiving the threshed grain
from said concave, and a housing inclosing
sald concave brush and conveyer, Substantnlly
as described.

9. In a traveling thresher, the combination
with the primary threshing mechanism located
for direct action on the heads of the standing

751,078

orain, of an endless conveyer receiving there-
from, a pneumatic elevator receiving from
sald conveyer, and a huller receiving from said
pneumaticelevator, substantially as described.

3. In a traveling thresher, the combination
with a concave and cooperating beater, of a
reel for directing the heads of the standing
orain, directly to said concave and beater, said
reel comprising guides at three points only,
an endless carrier moving in a triangular
course over said guides and provided with
cross-slats, the said guides being so arranged

that the C_md slats travel a trlana'ular course

and move,first approximately Vertlca,llv clown-
ward, then hor izontally rearward and then ab-
ruptly forward and upward, substantially as
cescribedl. _

4. In a traveling thresher, the combination

with primary threshing mechanism, involving’

a concave and r apldly-romtmﬂ* bea,ter, an end-
less transversely-movable conveyer receiving
from said concave and beater, and a housmg
incasing said beater -and extending over said
endless conveyer to prevent the scattering ot
the grain and directing the same onto the said
endless conveyer, substantially as described.

In testimony whereof I affix my signature

in presence of two witnesses.
THOMAS O. HELGERSON.
Witnesses:
Erizaperrs H. KELEHER,
F. D. MERCHANT.
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