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UNI1TED STATES PATENT OFFICE.

FRANK E. McNALL, OF MINNEAPOLIS, MINNESOTA, ASSIGNOR TO CHARLES J.
GOTSHALL, TRUSTEE, OF BLOOMINGTON, ILLINOIS.

THRESHER AND SEPARATOR.

SPECIFICATION forming part of Letters Patent No. 678,897, dated July 23, 1901.

Application filed March 2, 1900, Serial No. 7,072,

(No model.)

To all whom Tt may concern:

Be it known that I, FRANK LK. :MCNAI;L a
citizen of the United States residing at Mm-
neapolis, in the county of Hennepin and State

5 of Minnesota, have invented certain new and
useful Improvementsina Combined Thresher
and Separator; and I do hereby declare the
following to be a full, clear, and exact de-
SCr 1pt10n of the mventlon such as will enable

ro others skilled in the art to which it appel tains
to make and use the same.

My invention relates to combmed th reshers

and separators, and was especially designed

with a view of effecting certain improvements

5 in the machine disclosed in my prior patent,

No. 588,803, of date August 24, 1397.

To this end my invention consists of the
novel devices and novel combinations of de-
vices hereinafter described, and defined in the
The design of this class of machines
ig suchastor endel centrifugal force and air-
pressure simultaneously ava_,_llabl_e on the
stock in the separating action, as was fully
pointed out in my said prior p&tent

My improved machine is illustrated in the
accompanying drawings, wherein, like nota-
tions referring to like par ts throuﬂ'hout the
several views—

Ficurelisa view, chiefly in front elevatmn
10 but partlyin veltlcal section, onthe line z’' &’

of Fig. 2, with some parts broken away, 1llus-
tratlnn' the structure and relation of the parts

atb t-he forward end of the machine.

is a view, partly in left side elevation, but
35 chiefly in vertieal section through the ma-
chine on the line x* x® of Figs. 1 and 6, with
some parts broken away. Fig. 3 1% a view in
‘horizontal section on the line a:,3 x® of Figs. 1,
4.and 6, with some parts broken away-.
40 4 is a vertical cross-section on theline a* &* of
Figs. 2 and 3, with some parts broken away.
I‘w 5is a view through the front end portion

of the machine in vertical section on the line

25

2’ 2° of Fig. 3; and Fig. 6 is a view, ¢chiefly 1n.

45 rear elevatlon with some parts broken away
and others shown in section, for illustrating
the parts at the delivery end of the machlne

~ The main frame-1 may be of any suitable
kind, but as shown is of skeleton form and

5o 18 oblonn' inshape. To the forward end of the

frame are seeured a smtﬂble feed -hopper 2

Fic. 2

]JI“‘.

| other series, as best shown in Fig. o.

|

ward of the grating 7 and within the casing

' and a casing 3 which casing is provided with

an inclined bottom serving as a fixed grain-
board 4. Within the casing 3 is mounted the
threshing-cylinderd,a cooper ating adjustable
concave 6, and ﬂ'ratm o7, Wlthm sald casing
3, rearwmdof the eylmder5 islocated a Deatel
8 in proper position for cooOperation with
the said threshing-cylinder. - Directly rear--
6o
3 is located a eomb made up of a series of
arwms 9, with depending fingers 10 of expanded
form crosswise of the casing 3, as best shown
in Figs. 3 and 5. As illustrated, the flat fin-
gers 10 have their upper ends bent together
and riveted to the arms 9. The arms 9 are

| arranged in two series, one in sadvance of the

other, thereby permlbtmﬂ' the expanded por-
tions of the flat fingers 10 of one series alter-
nating or breakmn* joints with those of the
These

comb- ﬁnwers 10, therefore, disposed as de-

709

_scribed, stand in the path of the flying parti-

cles of grain as delivered from the threshing-
cvlmder concave grating, and picker, and to-
ﬂ'ether form a complete barrier or deflector,
insuring the interception of the grain and the
deﬂecblon of the same onto the grain-board 4.

- The cylinder-shaft is prowded with a driv-
ing-pulley 11 for the application of power in
the customary way. Atitsrightend the cyl-
inder-shaft is also provided with a small pul-
ley 12, which in practice is connected by a
belt (not shown) with a suitable pulley 13 on
the right end of the picker-shaft for impart-
ing motlon to the picker 8. With the excep-
tion of the comb formed by the parts 9 10,as
hitherto described, the threshing deviees SO
far noted are of the ordinary well-known
kind. The thing to note is that the thresh-
ing-cylinder and the parts co6perating there-
with within the casing 3 are located to one
side of the transverse center of the machine
taken as an entirety. This brings the outlet
from the thresher propér to one side of the
axis of the rotary separating-drum, which

- — ———r—_

75

86

go

95

will presently be noted, fora-purpose whieh—

will be stated when tracing the action of the
machine.

On the left side of the machme, dlsposed 10C
lengthwise thereof and outward of the
thresher-casmﬂ‘ 3,18 located a main shaft 15,
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which is connected a,t its forward end by a | 33 on a short counter-shaft 34 at the rear end
pair of bevel-gears 14 with the left end of the | of the frame, which in turn has a pulley 33,

cylinder-shaft. Near its forward end this | connected by a belt (not shown) with a pul— 70
main shaft 15 has attached thereto a fan 16, | ley 36 on the rear end of the main shaft 15.

5 working within a housing 17, having its main l In this way the bottom rollers 25 receive mo-
delwery spout1chweddownwardand back- | tion in a common direction from the main
ward for delivering the main Body of the cur- | shaft 15, thereby affording a positive drive

. rent of air from the fan to the chamber or | for securing the rota,ry momon of the separat- 75
space between the two shells of the rotary | ing-drum.
10 separating-drum, as will presently more fully The outside shell 23 of the sepmamnﬂ'—dmm |

- appear. Said air-spout 18 is tapped by a | is shown as provided with a series of serrated
comparatively small spout 19, which extends | cleats or ribs.a, spirally disposed on its inte-
forward to the front end of the machine and | rior for directing the grain caught on the in- 3o

‘terior surface of the drum toward the for-

-ward end of the outer shell and into the en-
larged forward end thereof. The inner shell
24 18 provided with a series.of perforations ¢
-of suitable form. for permitting the passage
.of the grain therethrough.into the chamber B
betwean the two. shells The inner shell 24
_Ils also provided on. 1tsmner surface with a
:series of angular brads or nﬁtmned lips.¢,.

then crosswise thereof, as best shown in Figs.
2, 3, and 5, and is provided with a delivery-
slit formed by a pair of projecting flanges 20
- properly positioned to deliver a sheet of air
directly over the head end of the grain-board
4. This blast of air over the: grain-board in-
20 sures the free movement of the orain length-
wise of the board and assistsin the separating
action. The. inlet to. the branch spout 19 |

15

- - .- .

as deseribed, also serve to carr y - up the grain
and other materlals collectmw in. the troua*h- |

from the. main trunk 18 is; controiled by a ESplra‘lly dlspoaaed in respect to.the inner sur- go
suitable hand-valve 21, codperating with a | face of said shell, with: the spiral running in.

25 lock-plate 22 for securing the, same. in. any | the proper d1recb10n for permitting the blads_

- desired ad;usbmeut to- work the. stock delivered: thereto toward.
)1reetr1y to the rearward of the thresher- the rear end of the drum. The.enlarged. for-
casing 3 and in position to receive ther efrom. *ward section of the outer shell 23 is prowded' 05

is rotata,bly mounted within the main frame. | with. a. series,of flights.a’, which. permit this

30 L a rotary separating-drum which, as. shown, | seetion of the. drum to. aet as an: elevator, co-

~ is,made_ up of a pair of sabstanblaf,lly. concen- | operating with. the. fixed: segmental plaute or
trie shells 23 and 24, suitably tied: ton'ebher-_-gtroun'h bottom. 87, suitably supparbed from
and spaced apart fmm each other: by stay- ;Lhe main frane, for permitting the said flights 100
bolts 244 or otherwise for-affording an,inter- | @/ to pass.over the same under the rotary mo-

35 mediate.chamber B, open at its, fﬂrw.a,r,d,_en,d; l{f.. tion.of the.drum as the drum approaches and

 for purposes. which will later appear. DBoth:| passes. throuﬂ'n the. upper arc of its travel.
of-these shells 23 and 24 are of enlarged.cross- | The sald ﬁxed segment 37 is provided . with.an
section gt their forward. ends for purposes. l outlet or discharge spout 38, through which ro3
which, will later be noted. The said rotary | the grain. earrled up. by the elevator is di-

40 separator rests on. a set of four antifriction- | rected out: to, a bagger-head. (not shown) or
rollers ¥3, carried by shafts.26, and is further | other point desired. The enlarged forward
aguided, and, held by an addltlonal pair of | end. of: the inner shell 24 is 1n the form of a
&ntlfr‘lctl(}[l-l ollers. 27, located. at the.sides.of | trough in eross-section, having inclined sides 110
the. main frame, for- actmn on the sides.of | and a straight bottom, as bhOWI}. at ¢  The

45 the ,,dr_.q!m - Of these antifriction- rollers the | front side of this tmuwh c* under-reacheg the
forward pair-of the bottom members 25 and | grain-board. 4 and: oveme&ches the rear end
the pair of side rollers 27 have double grooves. of the thresher-casing 3.. The said trough-
and flanges. with.a V-shaped.center for codp- | section ¢* of. the inner shell 24 is promded 115

- eration with a_grooved annular band 28, se- | with a series of comparatively large flights 7,

so cuared- to the forward end portion of the outer | constructed of proper shapeto fit bhe sbmwht_

~ shell 23, directly rearward of the enlarced | or bottom section of the trough and the inner

front end of the drum. This construction of | or inclined.section thereof a,nd to extend. on
said band: 28 and the said supporting and | an angle. lengthwise of the shell and toward 120

rrmdmn' rollers 26 and 27, which codperate | the. rear end of the same for codperation

55 w;ph,_ SELl_d_ band, p_le_vhents the longitudinal | with a_combined ptopeller and fan 39, se-

| displac_e,m_e,np;_uft-h,e_.dt'_um-,xa{n_‘d;in cogperation | cured- to the main shaft 15 at. the. head of
with the rearmost pair of bottom rollers.25, | the rotary. separatmﬂ*-drum 1n subgtantmlly
which are.ordinary plain-faced rollers.in. d1- the- same. vertical. plmue in. cross-section-as 123
~ rect.contact with the outer shell, serve.to hald | the tlouﬂ'h ¢ of theinner shell 24 of the dram,

6o the rotary separating-drum w1th fleedom for | as best: shown in Figs. 2,3,and4. The bla.des
rotation with. the mlmmum_ﬂf power; The | of. the combined fan d,nd plopellel 39 are not
shafts 26, which carry the bottom rollers.25; | housed. in, but are provided with a short
are provided with sprockets.29:at their rear jﬂ'ua;d 40, mo Jectmﬂ‘ out for a.short distance 1 32
ends, engaﬂ'ed by a chain 30, as best shown in | aver the same.from the thresher end of the

; 6__5- FIO‘ | The rlﬂ'ht-handmembet’ 0f smd roller- frame. Thesaid-anglesor flights f,. disposed
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~arating-drum to the stacker-tube 48.

30

335

40

RO

535

stacker tube 48.

678,89%

section ¢? of the inner shell 24 and to deliver | drum cofperates with the fixed transverse

the same out of the trough-section and into
the main body of said inner shell in a grad-

ual manner, instead of by a sudden spillora

roll back into the trough.

At its rear end the rotary separating-drum
abuts against or, more accurately speaking,
works close to one section 41 of a partition-
plate 41 42, transversely d13p05ed across the
frame near the rear end of the machine. Di-
rectly to the rear of the partition-plate mem-

‘Dber 42 are located on the main shatft 15 a pair

of fans 43 and 44 within suitable housings 45
and 46, one of which housings is partly formed
by the division-plate 42. The division-plate
42 is provided with an opening constituting
the eye tothe fau 43.
housing 46 is provided with an opening con-
stituting the eye to the fan 44, and this 1s
covered by a trunk-section 47, extending
downward and forward to the chamber B or
space between the two shells 23 and 24 of the
separating-drum. Both fans 43 and 44 are
shown as delivering to the common outlet or
The two fans 43 and 44,
with their respective housings, constitute a
bipartlite or double discharger for delivering
the stock from the rear end of the rotary sep-
The
dleehar er-fan 43 aund 1its housing coodperate
with the inner shell 24 of the rotar y drum,

and the discharger-fan 44 codperates with the

fan 16 at the head end of the machine for
joint action on the chamber B or space be-
tween the two shells 23 and 24 of the sepa-
rating-druam. The fixed partition - plate 42
has attached thereto a segmental inwardly-
flaring joint - plate 490 pm,]eetmn' forward
theleflom and OVBPIBdChIHW the rear end of
the inner shell 24 of the dmm. This joint-
plate 49 is provided with end pieces 50 at 1ts
upper ends for filling in the corners between
the same and the partltmn -sections 41 and
42, as best shown in Figs. 2 and 3. |

The different parts of the machme have
now all been specified.

Before undertaking to trace the ﬂ'eueml ac-
tion the fact should again be noted that the
threshing-cylinder and its coOperating parts
within the casing 3, or, otherwise stated, all
the elements of the thresher proper, are lo-
cated to one side of the transverse center of
the machine. In the instance illustrated the

said threshing elements proper are to the

right of the transverse center of the machine.

- Tt should also be noted that the main shaft

6o

15, which ecarries at its rear end the dis-
ehat agers for the straw, chaff, and other stock
delivered thereto from the sepa,l ating-drum,
is located at the left side of the machine, or,
in other words, is not in a common line with
the delivery end of the thresher-casing 3. It
follows that theinlet and the outlet openings
from the rotary separating-drum are eccen-
tric to each other or out of line with each
other lengthwise of the machine. It being

The back plate of the !

partition between the same and the dis-
chargers, it follows from these peculiar rela-

tions of the features named that there is a

comparatively-dead-air space at the right-
hand side of the rear end of the Inner shell
of the sepeletmn‘-dmm These facts being
borne in mind, the general action of the ma-
chine can be mere reedlly understood.
Operation: With the exception of the pe-
culiar action due to the comb formed by the
parts 9 and 10 directly to the rear of the
orating 7 in the thresher-casing 3 and the pe-
culiar action due to the sheet of air delivered

75

380

under pressure to the head end of the grain-

board 4 from the fan 16 the actions of the
threshing elements proper are substantially
the same as those in the ordinary machines.
The peculiar action of the novel comb formed

Dby the parts 9 and 10 and the peculiar action
due to the sheet of air delivered under pres-

sure to the head of the grain-board 4 as an-
other novel feature heve already been nofed.
The rotaryseparating-drum, composed of the
shells 23 and 24, rotates from the left toward
the right, as shewn by the arrow in Fig. 1.

‘The shaft 15 and all the parts carried thereby

rotate from the right toward the left, as shown
by the arrowin Flﬂ‘ 1.
fan and propeller 39 rotates in a direction op-

00

‘Hence the combmed |

posite to the rotation of the drum-shells 23

and 24. The separating-drum is of course
rotated at a comparatively slow rate of speed.

Theshaft 15 and the parts carried thereby, in-
cluding the combined fan and propeller 39, are

| rotated ata comparatively high rate of epeed

100

butataspeedlessthanthe speed of the thresh-

ing-cylinder 5. ' The combined fan and pro-

peller 39 being located sufficiently near to the

105

enlarged or trough section ¢ of the inner shell

24 for cooperation with the angular flights 7,
it. follows that the stock delivered to the head
end of the inner drum-shell will be given a
sharp throw upward, rearward, and toward

110

the right, thereby moving the same through

the eompdratwely -dead-air space at the rear
richt end of the inner drum-shell. - This af-

- fords what might be called a ‘‘settling-cham-

ber” for the flying particles of grain, permit-
ting the same to drop from the straw, or, in

other words, allowing gravity and centrifugal

force to act on the grain under circumstances
of greatest advantage, or, otherwise stated, at
a time when the stock is most free from the

suction of thedischarger-fan 43. Hence thor-

ough separation is insured, as was noted in
my prior patent. The presence of the angu-

lar flights 7, properly disposed for coaction

with the combined fan and propeller 39, is an
improvement over my prior patent both for
tearing apart and shaking up the straw and
ogiving to the same a more violent pitch to the
rearright-hand cornerof theinnerdrum-shell.
The said flights / also serve the other purpose
hitherto noted for getting the loose grain, un-
threshed heads, and small broken-up parts

further recalled that the rotary separdtmf‘r- | out from the trough-section ¢ end into the

11§

120

125

130 -
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main body of the inner shell 24 in a manner |
most favorable for good separation. Along

with the grain more or less of the chaff and
fine particles of straw will fall through the

openings of the inner shell 24 into the cham-
ber B and ontotheinner surface of the outer
shell 23 of the drum.

~tion from the discharger-fan 44 and to the

10

20

35

40

45

50

55

60

blast supplied from the fan 16 at the head of

the machine through the air pipe or spout 18
In my
prior patent thischamber B wassubject to the

to the head end of the chamber B.

suction from the corresponding discharger-

fan 44 only. DBy the addition of the blast
through the spout 135 from the head-end fan |

16 the pressure in the chamber B can be kept
sufficiently high to prevent any undue suc-

tion through the opemnws of the inner shell
24, thereby insuring a better action from the
inner shell on the Stock handled thereby and
also securing a better action on-the chaff and |

light: fine stuﬁ which falls from the inmer
shell onto the outer shell through the ¢ham-
ber B. All of this light stuff under the. con-

ditionsnamed is ca,rned off through the trunk

46 intothe eyeof the fan 44 of Lhe discharger..
Another feature of improvement in my

discharger. Tnm y priorpatentthe discharger

and the combined fan and propeller and some

other parts were all on a common shaft ex-
tending lengthwise of the drum. IIence the
feed- hoppel for the thresher had to extend
out to the side of .the. frame for a side feed
and all the said parts carried by the said sin-
ole-shaft hbad to run at a common speed co-
incident with that required for the proper
action of a threshing-cylinder.
was too high for the desired action of the
other parts on the common shaft. By pro-
viding the separate shaft 15 for the parts 16,
39, 43, and 44, which codperate with- the ro-
tary drum in the separating and discharging
actions, and arranging the same at right- an-
oles to the threshing-cylinder, as described; 1
am able to preserve thedesired front-end feed
for the thresher and to secure any desired
relative speed on the shatt 15 by using bevel-
gears 14 of the proper desired relative sizes
for connecting the shaft 156 to the shaft of
the threshing-cylinder. Hence this improve-
ment is one of considerable immportance. 1%

isthought that a machine organized as herein

diselosed-will have large capacity and at the
same time secure thorough separation. Peo-
ple familiar with fieldwork from ordinary

threshers which employ pneumatic stackers

when built for the heavy business required

in-the Northwestel n Wheat belt are well awa re ;'
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In this chamber this ;
- light stock becomes subject both to the sue- |

This speed
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that thorough separation is seldom, if ever,

;secured The suction from the pneumatw
“stacker-fan in the ordinary machines carries

out a considerable portion of the grain not

-geparated from the straw into the pneumatle

stacker and thence through the same to the
stack, which is of course & conmdemble loss.
It vull be undérstood, of course, that the

details of the construction ean_be changed
- without departing from the spirit.of my “in-
vention.

- For example, the air-distributer
which delivers the sheet of air to the head of
the grain-board is- shown as a part of the

pipe 19 leading back to the main delivery-
-spout 18 from the fan 16;

that the said distributer mlght be in a sepa-

rate piece and might be otherwise formed for

rm“

‘the head end of said: chamber B,

e kg

the delivery of the air as long as this air un-
“der pressure was delivered in- such a way as
to-have & sw ceping action on the face of the
. ﬁlﬂln -bosard.

The trunk 47 is shown Figs. 2 and 6, as

provided with- a check slide or door 51, (50]1- 1
trolling an opening to theatmosphere forthe
I purpose of regulating the suction from the
| fan 44 as may be deswed in- respect to the
‘action of the fan on the chamber B between

i

the two shells of the Separd,tlnn'_drum
- present machine as compared with the ma- |

chine disclosed in my prior patent and, so
far as I'know, any other machine of this gen-
eral type is the relative disposition. of “the
threshmfr-cylmder and- the mailn shaft 15,
which carries- the fan 16, combined fan and
propeller 39, and the fans 43 and 44 of the

What I claim, and desire tosecure b}f Tet-

‘terg- Patent of the Umted States is- as fol-
lows:

I. In a combmed thresher and- &epamtor |
‘the combination with the stacker, of a rotary
-separating-drum, composed of the shells 23
‘and 24 spaced apart to- afford the intermedi-
“ate chamber B, the two-fan- dlscharwer hav-
ing.one of ils tdns connected by drctft trunk
-. Wlth the rear end of said chamber B; for sue-
‘tion action thelecm, and-a blast- fa,n having

its-delivery-spout positionedto discharge mto
, all f01 CO-
operation substantially a,s-‘d'e’scrlbed

2. In a combined thresher and separator,

‘the combination wwh the thresher, of arotary
‘separating-drum receiving thereftom ‘& ¢om-
‘bined fan and propeller at the head end of

the drum, with its blades positioned to work

near the 1nner surface of the drum, and an-

gular fligchts on‘the said druom for cofpera-
tion mth the blades of said propeller, under
the opposite rotary movements of said drum

‘and propeller, forconjointaction on the stock

delivered to the drum from the thresher, sub-
stantially as and for the purposes set forth.
- 3. The combination with the thresher, of
the rotary separating-drum, the straw-dis-
charger, the combined fan and- propeller 39
and the ﬂlﬂ‘htSf on the-head end of the inner
drum; for codperation with said propeller 39,
as descubed ‘with the-inlet and outlet open-
ings of the inner shell of the drum loecated
out of- line or ecceuntrie to-each-other, all for
codperation substantially as descrlbed

- 4; In a thresher, the combination with the

but it is obvious
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threshing. eyhnder and concave, of a comb .

dneetly rearward of the _eoncave within the
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thresher-casing, which comb is composed of | same to the underlying grain-board, substan- 1o
a series of rearwardly-projecting arms 9, the | tially as deseribed.
alternative members of which are of unequal In testimony whereof I affix my signature
length, and a series of expanded fingers 10, | in presence of two witnesses.

5 secured to the rear ends of said bars and ex- _ +
tending downward therefrom in position to FRANK E. MONALL
lap with each other, for affording a complete Witnesses:
deflecting-comb adapted to intercept the fly- M. M. MCGRARRY,
ing particles of grain and precipitate the F. D. MERCHANT.
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