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UNITED STATES PATENT OFFICE.

" -'-OHARLES A TORRENCE OF OROOKSTON MINNESOTA ASSIGNOR TO MAPLEBAY MANUFAC-_-;
TURING COMPANY OF CROOKSTON MINNESOTA A OORPORATION OF MINNESOTA

- ..To oZZ 'whom it mwy cofncem T -
_ Be it known that I, CHARLES A TOR-if.
 RENCE, a citizen. of the Umted States, resid-
ing at Crookston in the oounty of Polk and
State of anesoto have mvented certain | sides of said hopper and is adapted to be ad-
new and useful Improvements in ‘Grain- |
‘Separators; and I do hereby declare the fol-
lowing to. be a, full, clear, and exact. descmp-; o
~ tion of the mventlon such as will enable.

others skilled in the art to Wth]l 1t apper—f-’

10

15

- Ject. to simplify the constmctlon &nd 1m-,;‘
- prove the action of the same. SRl .
~ Totheabove e:ods the mventmn oonsmts ofs
| the novel devices and combinations of de-
vices hereinafter descrlbed zmd doﬁﬂed mn the_
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2. F1g 10 is a front elevation, showing the
lower sieve shoe and front suppoltmg con-

50

Fig. 1. Kig.
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Apphca.tmn ﬁled February 9 1907 Ser1al N 0. 356 597

tams to make and use the same.

My invention relates to gram sepamtors_;-
of the kind wherein | mbratmg sleves or
screens are. employed in connection with a
fan for producing a blast, and has for its ob-

ola,lms

~ Inthe aocompanymg dmwmgs Wthh 111115-.'
- trate the invention, like characters. mdloateﬁ;
~ like parts throughout the several views.
Referring to the drawings, Flguro 1is a;-_'._
~ view in side elevatlon showmg the improved |.
' 2 is a view In vertical section
taken centla,lly through the improved ma-
Fig. 3 1s a detall in vertical section,
showing the upper sieve supporting shoe of
‘the machine removed from working position.
I‘lg 4isa detail in vertical section, lpo
- gang of sieves romoved from the upper shoe.
 Fig. 5 is a detail in front elevation, with
some parts sectioned, showmg one of tho ad-
- Justable hangers for supporting the. upper

machine. F1

sieve shoe. [Iig.
3. Tig.7isa perspec-

tive view of an. agltator whlch is carried by
the upper shoe and works within the T2in
supply hopper.
‘tion, with parts broken away, looking at the
delwery end of the lower vibratory shoe of

Fig. 8 is a detail in eleva-

the machine. Fig.
vertical sectlon taken on the line z° 2° of Fig.

nection therefor. Fl

- the sieves.

85

An eleva,ted gram s-'n:.t]_o];}ljar hopper 1 is sup-—}'

‘ported. bya frame wolk 2 and is plomded n __-,;_fra,mes 19 rests dlreotly upon an underlymg

: p‘ate 4.,

nected thereto by a rod 6.

low the
~sides of the latter by a pair of front links 8
1 and rear links 9, which links are pivotally
_connected to the Sa,ld hopper and shoe.
| upper ends of the rear links 9, instead of be-
ing directly pivoted to the sides of the hop-
| per 1, are od]ustably supportod therefrom by
‘means of a pair of ratchet toothed bars 10
and 11, the former of which is rigidly se-
“cured. to the. adjacent side of the hopper 1,
‘and the latter of which has a hooked lower'

-end to which the upper end of the link 9 is
.| directly pivoted. . The bar 11 is adjustably
secured to the bar 10 by a nutted bolt 13
j=passod through the said two bars, sald bar
| having a slot thlouﬂh which sald bolt 1s

wing a |

0 is a detail in transverse |

justed by means of a lever 5 that 1S con-

Patontod J&n 28, 19@9 |

EAE 1ts bottom Wlth 8, dlsoha,rﬂ'e passa,ge 3 that is
adapted to be openod and closed by & slldmg-: o
'This gate 4 1s mounted to slide in
-':2'su1ta,ble guides on the lower edges of the

60

The u}})ipor sieve shoe 7 18 mounted just: be-—l -

opper 1 and is supported from the

The

passed
The shoe 7 is prowded Wlth an obhquel

- Bach imperforate deck

overlying bar 14 and to the top of an under-

| lying bar: 14, and projects forward beyond
the latter.
of the 1owo1 most bar 14 1s a transverse sieve.

~supporting slat 16 rigidly secured to the sides
6 1s a detail 1 n sootlon on |
~ the lme 28 :cﬁ of Hig.

“Just forward and below the top

of the shoe 7, and to the lowormost forward

_portions of the. sides of said shoe 7 is rigidly
secured a similar sieve supporting slat 17.

Carried by the shoe 7 and extending below
“the opening between the sides of the shoe 7
-and the supporting sla,ts 16 and 17 thoreof 1S

a dlsoharge hopper 18. . .
~The shoe 7 carries a gang of sieves made '

up of individual rectangular sieve frames 19

‘and sieve surfaces 20, which. latter are pref-
‘erably in the form of perforated zinc plates
11 is a detail in hori- |
- zontal section ta,ken on the line z!* #1* of
12 is a transverse section taken
-through the central portion of one of the
~sieves; and Flg 13isa plan view. of one of'

having round perfora,tlons and secured at

their edﬂes to the upper faces of the receiving

rectang u] ar frames 19. The lowermost sieve
frame 19 rests upon the supporting slats 16
‘and 17, and the upper edge thereof projects
| under the forward edge of the lowermost im~
perforate: deck 15. Eooh of the other sieve

8 65
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;spooed series of transversely extended bars
14, and with a corresponding series of ob-

_llouely spaced slightly inclined imperforate
deck  sections 15.
section 15 is secured to the bottom of an
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lieved to be broadly a novel feature and

steve frame, and its upper transverse bar

rests directly upon an underlying imperforate
deck 15. Also, 1t will be noted, the upper
transverse bar of each of said frames 19, ex-
cept the uppermost thereof, projects under
the forwardly projecting edge of the overly-
Ing imperforate deck section 15. The trans-
verse bar of the uppermost frame 19 projects
under the forwardly projecting edee of an
1mperforate deck section 152 that is directly
secured to the upper surface of the upper-
most transverse bar 14. '

The forward transverse bar of the lower-
most sieve frame 19 1s clamped to the sides of
the shoe 7, preferably, as shown, by means of
hook bolts 21 provided, as shown, with
thumb nuts 22, see particularly Iig. 6.
When the thumb nut 22 is loosened, the
hooked end of the bolt 21 may, of course, be
readily removed from its seat 1 the frame 19,
thereby allowing the ready removal of said
frame. All of the sieve frames 19, except the
uppermost, are provided at the sides of their
lower edges with raised bosses or lock lugs 23
that engage the lower portions of the overly-
ing sieve frames 19 and thus codperate with
the deck sections 15 and 152 to lock the sev-
eral sieves 1n their operative positions in the
shoe 7.

The numeral 24 indicates a flexible rider,
suiich as an o1l cloth, which overlies the upper
sieve 20 and, as shown, 1s attached at its up-
per edge to a transverse rod 25 carried by the
sides of the shoe 7. _

The numeral 26 indicates short flexible

riders that are attached to the forward edges
of the transverse lower bars of all of the sieve
frames 19 except the lowermost thereof.
These short riders 26 assist in guiding the
orain and holding the same flat upon the
sieve surfaces while passing under the respec-
tive sieve franies.
- It 1s important to note that the sieve sur-
faces 20 from top toward the bottom are suc-
cessively shorter in the direction of the
travel of the stock thereover. This is be-
the
importance thereof will be considered later
on 1n the description of the operation.

To the upper rear end of the shoe 7 is se-
cured a grain agitator preferably in the form
of a bail-like wire or rod 27, the downturned
prongs of which are secured to the transverse
rear bar of said shoe 7, preferably by nutted
bolts 28. 'T'he parallel side portions of this
bail 27 work through suitable passsges in the
hopper 1, and the transverse portion thereof
15 arranged to vibrate directly over the dis-
charge passage 3 of said hopper, to thereby
agitate the grain in the vicinity of and insure
iree feed thereof through the said passage 3.

Grain delivered through the sieves of the
upper shoe 18 directed by the discharge hop-
per 18 onto the upper or receiving end of an

rear of the machine, and vice versa.

- porting racks or hars 36.

910,073

shoe 30.  The upper or front end of said shoe
30 1s supported from suitable bearings on the
frame-vork 2 by means of o bail-like erank
shait 31 having at one end a crank arm 32.
A bail-like erank shaft 33 is pivoted to suit-
able bearmgs 34 on the bottom of the shoe 30
rorward of its rear lower end. tThe ends of
this crank shaft or bail 33 are adapted to be
engaged with any of a series of notches or
seats 35 formed 1n bearing racks or hars 36
rigidly secured to the sides of the franie-
work 2. ‘Lhe two crank shafts or bails 31—
35 support tne shoe 30 with freedom for vi-
bratory movements from front toward the
The m-
clination of the shoe 30 and, hence, of the
sieve 29, may be varied by vertical adjust-
ments of the lower or rear end of said shoe,
which adjustments may, of course, he ac-
complished by engagenients of the hail 33
with different seats or notches 35 of the sup-
T he several scats
55 1n the bars 36 are located on a shichtly
curved hne that i1s approximately concentric

to the axis of the pivotal connection between

the crank shaft 31 and the upper end of the
lower sieve shoe. Otherwise stated, the said
seats 35 are approximately equi-distant {from
the axis of the said connection. This con-
struction 1s 1mportant because under the
several adjustments of the lower supporting
crank or bail 33, the satd erank or bail is held
to vibrate within the same angular zone in
respect to the said lower shoe. The screen
20 1s preterably provided with Iong and nar-
row meshes. By increasing the melination
of the said sereen, the horizontal extension of
the meshes thereof is decreased and, further-
more, the stock will be more rapidly deliv-
ered over sald screen, so that the said sercen
1s made to perform the funection of 2 sercen
having shorter perforations in the direction
ot the travel of the stock set at a less inclina-
tion or piteh. 'This adjustment of said shoe,
therefore, very greatly increases the range of
actlon of the screen and makes one sereen
perform the work of several. For some
work, however, 1t is desirable to have a sec-
ond screen 29* located below the sereen 29,
and the shoe 20 is provided with an imperfo-
rate inclined bottom 302,  The inclined shoe
bottom 30* opens into a depending trans-
versely mclined discharge spout 37 which is
carried by said shee, while the screens 29 and
29% deliver, respectively, to reversely in-
clined delivery spouts 38 and 39 also carried
by the said shoe 30.

Supported by the framework 2 above the
shoe 30 and below the shoe 7, is a fan, the
case 40 of which 1s provided with
spout 41 that directs the blast of air dircctly
through the stream of grain as it passes {rom
the shoe hopper 18 to the upper or recelving
end of the-shoe 30. orking within the

inclined sieve 29 that is carried by a lower | case 40 is a fan head 42 carried by a shaft 43

“a discharge
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'that is mounted in. smtable bearlngs on the
~framework 2 and is provided at one end with |
- a sprocket 44 and with a pair of oppositely
‘set eccentrics 45 and 46. A sprocket- chain
47 runs over the sprocket 44 and over a loose
sprocket 48 mounted in a suitable bearing on |
the framework 2 and provided with a crank

e '.'é"ioef;fe R

i ' . | .y -

49 by means of which it may be driven to

10

15

_ 1m§a,rt motion to the fan she,ft and head.
everse wbratory movements are im-

- parted to the sieve shoes 7 and 30 through
‘connecting rods 50 and 51.
- rod 50 is pivotally connected to the upper;'
shoe 7 and has a strap that works on the ec-.
centric 45, while the connecting rod 51 is piv- |
- otally connected to the arm 32 of the crank

- shaft 31 and 1s. prowded with an eccentrlc
- strap that works on the eccentric 46.

20 ]

25

The action of the machlne above descrlh ede_
in sepa,retlng what is usually designated as
- succotash, to-wit, ‘commingled wheat and |
~ oats, 1s suhstantmlly as follows: The oets,--_---
'bemg relatively long, will tend to pass or |
~slide over the rounded perforetlons of the
sieves 20 and, hence, to pass as tailings from

~ the lower ends of the said sieves, while the

~ wheat, being more nearly round or relatively |
thick and short, will tend to pass through the |

Some oe,ts 1

30

round perfore,tlons of said sieves.
will pass through the uppermost sieves 20,

~ from the mass or body of ‘wheat, Whlle the

o and into the ho
39

- sively shorter and shorter. B
that the fan is not arrenﬂ'ed to deliver air |

SIGVG

wheat will pass through all of the sald sieves
pper 18.;

to go through the perforations of the sieves

“sieves which are eucceeswely lower, succes-

through the upper henk of sieves, but, on the

45 contrary, that the air is conﬁned a,nd de-

lwered only throu h the grain whlch fells I b

The. connectlnﬂ" from the wheat b

It is, of course, evi-
dent, that the lonﬂ*er 2 sieve over Whlch the |
oats trewels the or réater is the chance of the
- same going throucrh the perforations of said |
‘Hence, the chance which the oats has |

_ from the hopper 18 onto the upper end of the
~upper sieve of the lower shoe.
not, therefore, interfere with or in any wise
affect the separa,tlon Wthh takes place in the
upper bank of sieves.
The wheat which ha,s been freed of oats but
__..Whlch may contain more or less small seeds
or foreicn materials is delivered from the
| shoe hopper 18 through the blast from the fan
“and onto the screen 29 of the shoe 30. Dust
and very small light material will be blown
the blast from the fan.
| Cleaned wheat Wlll be delivered over the
| screen 29 into the spout 38, while second

The alr does

orade stock, such as broken and shriveled

-What I cla,lrn is:

60

wheat will be delivered over the screen 29%
into the spout 39. Small seeds, such asflax
| seed or mustard seed, for example will be de-
livered onto the deck 303 end into the

_ 65
| spout 37. o

1. In a machine of the klnd descmbed the -

- ;_comblnetlon wrth a, vlhra,tory shoe, of a ga,ng-

of individual sieve frames, each hewlng 1ts

own perforated sieve sur face, the said sleve
frames having direct J.nterlocklng engage- -

ment with sa,ld shoe and with each other and

being arranged one on top of the other but
overlapped in the d'lI'eOtIOIl of the travel of

| the stock, substa,ntlelly as described.
but by each s:rcve some oats i1s ellmlnated; =

2. Ina machme of the kind described, .the

In testimony whereof I affix my sagnature

j:1n presence of two Wltnesses
It will be noted -,

CI-IARLES A TORRENCE

Wltnesses L
- GEro. F. CARPENTER
CLARA BJOLAND |

70.

o |

| combination with a vibratory shoe hamng_ !
| the cross bars and overlapping deck sections,

| and a gang of individual sieves adapted to
interlock with said deck sections, means for
detachably securing the lowermost sieve to
-sald shoe, and means for Hltel'lOGkIIlﬂ‘ the for-

wardly pro1ect1ng ends of upper sieves with

_ -underlylno' sieves, substantially as described.
40 20 is very greatly reduced by Ina,klng the |

80 B
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