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SAFETY CUT- OFF FOR GRAIN- ELEVATORS

SPECIFICATION forming part of Letters Patent No. 433;550, dated August 5, 1890.
- Application filed February 21, 1890, Serial No, 341,262, (Nomodel.)

To all whom it ALY COTLCETTL:
Be it known that I, JAMES B. SOULE, of
Minneapolis, in the county of Hennepin and

State of Minnesota, haveinvented certain new

and useful Implovementq in dafety Cut-Offs
for Grain-Ii Klevators; and I do hereby declare
that the following is a full, clear, and exact
description ther eof reference bemﬂr had to the
accompanying dla,wmﬂs and to the letters of
reference mmked theleon which form a part
of this specification. |

This invention relates to a novel safety de-
vice in the nature of an automatic cut-off for
grain-elevators for the purpose of cutting off

the supply of grain tn the traveling elevatal- |

buckets when f rom any cause theu movemfmt

18 1mp0ded or stopped.

In grain-elevators itis highly important in

‘case of the accldental stoppage of the travel-

ing buckets that the supply of grain thereto
be stopped, so as to permit the buckets to

clear themselves of the obstruction and re-

sume their normal operation, for the reason
that the continued rotation of the driving-
pulley in contact with the belt w hen the ldt-
ter 18 not traveling at the same speed or is
Immovable is likely to create so much frie-

tion as to produce combustion, it being a fact

well known to those familiar with gr am-ele-

vators that fires in such structures very often
It often happens that
an elevator-belt becomes choked by accumu-
lation of grain therein, in which ecase the
movement of the belt is hkely to be retarded
or stopped, when combustion is soon produced
by the friction of the dnvmn-pulley against
the belt.

My invention consists in its main or essen-
tial features of a gate or cutting-off device
controlling the ‘%upply of grain to the eleva-

lor-leg, which gate or devme 18 controlled by
the movement of the belt and is adapted to
close the grain-passage when the belt ceases

to move or its speed. decreases.

In an apparatus embodying the main fea-
tures of my invention the gate for control-
ling the grain-passage can be made in any

~one of a great variety of different forms—

as, for instance, 1t may consist of a suit-

able slide located in guides adjacent to the

'leﬂs

tion.

|pwoted 50 as to swmg about a center and
thus operate to control the said opening. The

specific mechanism through the medium of
which the control of said oate by the move-
ment of the belt is effected may obviously be
constructed in a variety of forms. The de-
vice for this purpose which is preferably em-
ployed,and is illustrated herein, consists of a
revolving weight or weights &11&1106(1 like
those of a common cqteam -engine -governor
and driven by the belt and eouneeted with

the gate in such a manner as to hold said

gate open during the time that said weight is

thrown or held 011twal d by centrifugal actton

The inveniion consists in the mattels here-
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inafter fully deser 1bed, and pointed out in the

appended claims.
In the accompanying dr .:meﬂs, lllLIStIthlll o
my invention, Figure 1 is a view, in side. ele-

vation and paa tly in vertical Seetlon of the

lower portions of the legs of a gr mn,—.elevator-
with safety cut-off devices -applied thereto
constructed in accordance with myinvention.
IFig. 2 1s a rear elevation of the up-leg of the
same, taken on the line 2 2 of Fig. 1. Fig. 3

is a front elevation of a portion of one of the'
F1g. 4 18 a side elevation, partly in ver-

thELI se(;tmn of the lower pmtmns of the legs

of a grain-elevator having an automatlc
safety cut-o
form of construction embodying my inven-
Fig. 5 1s a vertical sectional view of

ik

device - embmcmg a modified

the same, taken ontheindirectline5 5 of Iig. 4
As shown in Iigs. 1, 2, and 3, A mdlcates
the up and A’ the down leg of an elevator-

casing, and B a belt 1‘u1111i11g therein and pro-
vided with a series of buckets B’ B’. |
3% is the lower or boot pulley of ‘the ele-

9o

vator,
T'he upper or head pulley, which is duven

by the actuating machinery of the elevator.
and gives 1]11013101:1 to the belt, is not shown in
the dlamnws, as it constltutes no pmt of the .

present invention.

C is asmooth-faced wheel or pulle} inserted
‘through the hole or opening.a” in the casing

A. and adapted to bear against the rear sur-
face of the belt B. Said pulley is attached to
a shaft €/, which is mounted upon the ele-
atm -casing or an adjacent smtwnny sup-

75

S0

935

I1CQ

opening in the eleva,tm -leg, or it may be . po*t in such manner thdt the saild pulley C 1s .
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- or desirable in practice.
described the pulley is held with its periph-
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movably sustained and is adapted to be held
yvieldingly against the belt.

In an appllcatlon for Letters Patent, Serial
No. 334,039, filed by me in the United States
Patent Office December17,1889,1 have shown
parts similar in construction to the parts

above described, and like the devices herein-
after described for sustaining said shaft,

which are constructed as follows

D is a metal frame or casting secured to the
elevator-casing A adjacent to the hole a’,
and provided with outwardly-projecting par-
allel flanges d d, between which is pivoted a
swinging frame D? said frame being pivotally
connected with the said casting at its outer
end, or that remote from the pulley C, by
means of pivots d’ d’. The shaft C” has bear-
ings d? d* at opposite ends of said frame D3,
which frame is adapted to swing in and out
between the flanges d d at its end nearest the
pulley, thereby allowing the said pulley to

be moved bodily toward and from the belt b.

D? is a spring acting against the frame D*
and tending to thrust or hold the free end of
sald frame inwardly toward the elevator-cas-
ing, and to thereby press or hold the pulley
C yieldingly against the elevator-belt. The
said spring is shown as of leaf form and se-
cured at one end to the casing A, with its free
end pressing against the frame D?; but a
spring for the same purpose may be otherwise
constructed or applied, as found convenient
By the construction

ery in contact with the belt, whereby continu-
ous rotary motion is given to the pulley and
its shaft during the time the belt is running,
the pulley being held yieldingly or by spring-
pressure against the belt in order to insure
its contact with the same at all times. |
To the outer end of the shaft C’ and to a
ring or collar ¢, rigidly secured thereto, are
pivoted two arms E E, provided in their outer
or iree ends with weights ee. The said arms
E E are connected by means of links ¢’ ¢’ with

a sliding sleeve or collar ¢*, mounted upon the

shaft O’ and turning with the same.
E’ is a coiled spring surrounding the shaft

C"and located between the fixed collm ¢ and

the sliding collar ¢*. Said spring K’ acts by
expansion and tends to thrust the sleeve ¢
inwardly upon the shaft,and to thereby throw
the weights ¢ of the arms K inwardly or to-
ward said shaft. Said sliding collar is pro-
vided with an annular groove ¢°, which is en-
caged by the forked end of the vertical or up-

wht arm of a bell-crank lever If, which is
pwotally supported upon the arm D"r of the

casting D, hereinbefore described. The said
bell-crank lever K is connected by means of

~a rod or bar f, or otherwise, with the devices

of the elevator.

for controlling the opening or grain-passage
"When the beltisrunning at
the usual speed and the shaft C’ revolving,
the weights e are thrown outwardly by cen-
trlfuﬂ*a,l force, thereby thrusting the sleeve e?

-creases, as hereinbefore described.
-the said gate is released, ifs weight is suffi-

lug or arm f7, fixed upon
ranged rock-shaft F’, supported in bearings

433,550

and depressing the horizontal arm of the bell-

crank lever F. Assoon, however, as the belt

slackens up or stops and the centrifugal ac-
tion of the weights decreases or ceases the
spring B’ will thrust the sliding collar ¢* in-
wa,ldly and thereby elevate the honzontal
arin of the bell-crank lever.

The devices for controlling the Gpenmn' or
grain-passage of the elevator employed 1n con-
nection with a construction of this character

are so arranged that they will remain inact-

ive and keep the grain-passage open when the
belt 1s running at the normal speed. Such
controlling devices are so arranged, however,
that as soon as the speed of the belt decreases
the spring will act to permit the movement
of the controlling devices to close the said
crain-passage. As shown in said Figs. 1, 2,
and 3, the leg A of the elevator extends down-
wardly near the bottom of the grain-pit A%

75
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(partly shown in Fig. 1,) andis there provided

with an opening or grain-passage d.

A?1s a sliding gate or door located in verti-
cal or upright slides upon the elevator-leg ad-
jacent to the opening a therein and adapted
to close said opening.
vided with an upwardly-extending handle or
bar a’, by means of which it is operated, said
handle being guided in its upper part by a
bracket or guide a* In operation the said
gate 1s lifted by hand or otherwise to open
the grain-passage and is held in its elevated
position by devices connected with the bell-
crank lever I, which is actuated by the re-

ile

The said gate is pro-
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volving weights e, said devices being con-

structed to release the said gate A® when the
motion of the belt 1s retarded or its speed de-
- When

cient to causeit to drop within its guides, and
thereby partially or fully close the grain-pas-
sage d.

The devices for holdmcr and releasing said

gate are constructed as follow s: The Sfbld han-

dle o of the gate is provided on one of its
sides 1n its upper portion with a rack-bar «?,
the teeth of which have downwardly-facing
horizontal faces. A spring-actuated pawl A?
is located upon the front side of the casing
of the leg A and in position to engage one of
the teeth in the lower part of the rack-bar ¢3
when said gate is in an elevated position.
The said pawl A* is made in the form of a
bell-crank lever, with its vertical or upright

‘arm ¢! adapted for en gagement with the rack-

bar, while its houzontal arm ¢’ extends out-
wm*dly toward one side of the leg A, in posi-
tion to be engaged on its upper surface by

the leg A. The other arm of said lever f 1s
connecte_d by means of a rod or bar f? with a
a horizontally-ar-

upon the legs of the elevator, as shown. The

105
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one arm of a level 17, pivoted to the casing of

130

upper end portion of the 10(1 f* is screw-

threaded and passes through a smooth per-

outwmdly against the action of the spring E’ | foration in said Ing 7, and is provided above
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said lug with an abutting-nut
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f* for 1‘*e0*ulat-
ing the length of the rod f2

2is a W’E:lﬂ‘l‘_lth arm fixed to the rock- %haft
F’ and so located thereon with reference to
the lug 7° that when said lug standsin a sub-
stantially horizontal position the arm F* will
stand in an upwardly-inclined pommon ou the
other side of said shaft. |
- F¥is a vibrating arm pivoted to the easing
and provided with a spring-catch 73, adapfed
to engage a lug f°%on the upper end of the
wewhted arm when the latter stands in the
upwardly-inclined position before mentioned.
The said vibrating arm F? is connected with
the lower end of the rod £ It will thus be
obvious that when the belt is running at the
usual speed and the weights e stand out-
wardly the arm F°and %plmmcatch 7P will be
held down in engagement with the weighted
arm I™ by means of their connection with the

sliding collar e* on the shaft C’, connected

with the weights.
1The operation of the parts above described

18 as follows: In the drawings the parts are

shown in the position mamtmned by them
when the device is in operation with the belt
running at a normal speed. In this position

the weights ¢ are extended and the collar &

thrust Ol‘ltW&ld]V thereby depressing the hori-
zontal arm of the bell-or ank lever F which
allows the spring-catch 7° to descend and en-
gage the upper end of the weighted arm F=
T'he gate A®is held in an elevated position

by the engagement of the pawl A*therewith.

If from any cause the movement of the belt
18 Impeded, the weights will turn moreslowly
and the spring K’ will thr ust the sliding col-
lar e* inwardly upon the shaft ¢/, and there-
by elevate the horizontal arm of the bell-

40 crank lever F, which raises the spring-catch

45

50

. or from other causes.

6o

f* and releases the welghted arm F=.

Upon
being released said arm F? will fall, thembv

turning the shaft F’ and raising the lug 173,
which b) means of the rod f? swings the Te-
ver /7 on its pivot and depresses the end in
contact with the pawl and draws said pawl
from engagement with the rack-bar a3 The
handle of the gate thus being released, said
gate falls by its own Welﬂ‘ht and closes or
partially eloses the grain-passage a and lesg-

ens or prevents the entrance of grain into

the said up-leg of the elevator.

- As before mentioned, the safety eut—off de-
vice herein described is intended for opera-

tion in cases where the movement of the ele-

vator-belt 1s aceidentally impeded, as it often
occurs from the grain being clogged therein
It is cbvious that in
such cases if the Supply of grain to the buck-
ets is discontinued as said buckets unload
their contents the load upon the belt is ma-
terially lessened, so that additional force can

be directed against whatever obstruction im-

pedes the progress of the belt to remove such
cbstruction and permit the belt to travel at
1ts normal speed.

legs
eent to the up-leg of the elevator extendsinto
the housing A* the1 eon, and is provided with
a gate or shutter G’, which is adapted to open
and close the Openmﬂ ¢® when the said rock-

for turning the shaft.

When said belt resumes
its normal speed, the weights e are ‘waanl

thrown outwardly, thereby depressing the vi-
brating lever I and spring-cateh /% In the
form of constr uction shown in said Tigs. 1,2,
and 3 1t is necessary for an attendant to 11ft

the gate to open the grain-passage, which is
Itis preferable

done in an obvious manner.
1n setting the satety deviceto first swing the
wew‘hted arm F? upwardly until it engages

75

the splmﬂ'—cateh /°, which movement, through

the intermediacy of the lug 77, rod fz, and le-
ver /', permits the pawl A*to spring into po-
sition to engage the rack-bar .

parts are in thls position, the gate can be

easily lifted by hand until the g rmn-pass&ﬂe'
‘18 opened and will be held in such position

by the engagementof the pawlwith the r.;wk-
bar.

It will be obvious that the change of speed-

on the part of the belt necessary £0 effect the

operation of the safety cut-off devices is en-

tirely arbitrary, and the parts can be 50 con-
structed that said devices will be operated at
any predetermined change of speed.

In Figs. 4 and 5 is shown a modified form

of constr uction embodying myinvention. In
this form of deviece the same general object
is attained—namely, the clo%mﬂ' of the inlet-

passage of the elevator when the speed of the

belt decreases; but the devices are further
adapted for au‘romatwall} opening said pas-
sage when the belt resumes its normal speed.
In said figures, A A’ indicate the legs of the

elevator; A2 the lower portion of the grain-
pit; B, the e]e 1‘[01 -belt; 3" B’, the biuek:ets
thereon and B* the lowel or boot pulley.

The said up-leﬂ A is prowﬂed, as before de-
scribed, with an-opening or grain-passage a,

a,(lapt(_,d to be closed by means of a gate or
slide A° in the ordinary manner.

Upon the front side of the leg A above mld.
surrounding the opening « a casing or hous-

ing Atis 10(,..:1ted The sides of %&1{1 housing

extend downwardly on either side of the open-
ing a to the bottom of the pit, and the front
of said housing is provided with an opening
a® opposite the said opening c. |

(x indicates a rock-shaft supported in bear-
ings ¢ ¢ secured to the sides of the elevator-
The end of the said rock-shaft G adja-

shaft 18 turned 1in its bemmn‘s The s:a,ld

rock-shaft is provided with a Cchllk*&I‘IIl g’
convenlently at a point about midway be-

When the

S0

QO
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100

105

110

115

I20

tween 1ts bearings, which arm serves as means -

The devices for mov-
ing sald arm ¢’ are operated by the movement

of the belt, and are so constructed that when

the said belt i 18 traveling at its normal speed

jthe gate or shutter is held ; 1n a retracted po-
;Sltlon so as to leave open the grain-passage
to the elevator.

Said devices for controllmn

125

130

themovementofthesh utterG’are conbtumtefl}; .
as follows:

I is a frame convu:uently located and se-
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cured upon the floor A% of the structure above | embracing a movable part which is shifted in

the grain-pit and between the legs of the ele-
vator.
right portion A supported bylegs /i /. The
tubular upright portion 7 serves as a bearing
for a shaft I passing therethrough, said shaft
I being provided at its lower end between
the 1mme-1en‘s I/ with a bevel gear - pinion 2,

which intermeshes with a bev el gear - pinion |
o ¢
" mounted in bearings h* h? upon the legs 2/ in |
“actuated when the weight is shifted 1n posi-
tion by a change of speed in the pulley, sub-

“stantially as described.

mounted upon a shaft I’, which shaft is

an obvious manner. The said shaft I’1s also

provided with a belt-pulley 7=
I? indicates a belt which is trained over the

pulley 2* and the boot-pulley B* of the ele- |
of a self-closing gate cont-rolling the supply

vator, said belt I* being located between the

elev&tm-belt and said pulley I3%, as shown in
Fig. 4. The upright shaft I extends a con-

| S1del able distance above the upper end of the

20

30

upright £, and is provided at its upper end
with two arms J J, pivoted to lugs 2° ¢’ fixed
to said shaft I. VVewhts 4 7 are secured to
the outer ends of the arms J, and said arms
are connected by means of links 7’ 9" with a
sliding collar 7°, mounted upon the shaft I,
said links 7’ being pivotally connected with
both the arms and collar. Said Slldlnﬂ collar
is provided with an annular groove % “which
is engaged by the forked end of a 16V01 K.
The 1evel K is pivotally supported by means
of a laterally-projecting arm or bracket H’
upon the upright portion 2 of the frame H.

" The other end of the lever K is connected

35
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thereby

with the arm ¢’ on the rock-shaft G by means

of a rod or bar L.

- In operation it is obvious that when the
boot-pulley B* is turning the shaft I will also
turn through the intermediacy of the gearing
connecting sald parts. In the drawings the
parts are shown in the position they will
assume when the elevator-belt 1s traveling at
its normal speed. In such case the weights
i are thrown outwardly by centrifugal force,

inner end of the lever I£, which depresses the
outer end thereof and swings the arm ¢’ on
the rock-shaft downwardly. Thislattermove-
ment turns said rock-shaft in 1ts bearings,
with the effect of lifting the gate G’ from the
opening a’. The parts will remain in this po-
sition until the speed of the belt decreases,

whereupon the weights 7y move inwardly, and
the movement of the parts 1s reverse of that
above described, which closes the gate G’
over the opening ¢’ in an obvious manner.

- As soon, however, as the elevator-belt attains

- f3te Hiorm al speed the w eights are again thrown

Oo

outwardly, and thus the oate 18 open,
It is ob\flous that the extent to which the

opening «’ will be closed when the speed of

“the belt decreases will be in proportion tothe

change of speed.

1 clmm a8 my invention—

1. The combination, with an elevator-belt,
of a movable gate contmllmo the supply of
orain to the belb a pulley duven by the belt,

‘Said frame Il comprises a tubular up-

“bracing a

lifting the sliding collar j* and the

position by a change of speed in the pulley
and which 1s eonnected with and cLCtllateS the
O‘ELte substantially as deseribed.

. The combination, with an elevator-belt,
of a movable gate for controlling the supply
of grain to the belt, a pulley driven by the
belt, and mechanism-actuated by the pulley
and embracing a movably-supported revolv-
g weight, and connections between said
welight and the gate by which the gate 1s

3. The combination, with an elevator-belt,

of grain to the Dbelt, a pulley driven by the
belt, a catch holding the gate in its retracted
position, mechanism actuated by the pulley
and embracing a movably-supported revolv-
ing weight, and connections between said
weight and the catch, whereby the latter is
released when the weight is shifted by a re-
duction in the speed of the pulley, substan-
tially as described.

. The combination, with an elevator-belt,

75

80.
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of a gate controlling the supply of grain to -

the belt, a catch holdmw the gate in its re-
tracted position, a Wewhted arm acting upon
said catch for disengaging it from th_e gate,
a second catch engaging and supporting the
welighted arm, a pulley driven by the belt,
mechanism actuated by the pulley and em-

weight, and connections between the said
weight and the catch last mentioned, where-
by the weighted arm is released when the
weight is shifted by a reduction in speed of
the pulley, substantially as described.

5. The combination, with an elevator-belt,
of a gate controlling the supply of grain to
the belt; a catch holding the gate in ifs re-
tracted position, a weighted arm acting upon
sald catch for disengaging it from the gate, a
pivoted arm provided with a spring-catch
adapted for engagement with the said
weighted arm when the latter is elevated, a
pulley driven by the belt, mechanisin actu-
ated by the pulley and embracing a movably-
supported revolving weight, and connections
between the said weight and the said pivoted
arm, whereby the W61011L6d arm 18 released
wh(,n the weight is shlfted by a reduction in
the speed ot the pulley, substantlally as de-—
seribedl.

6. The combination, with an elevator belt

movably - supported revolving.

95
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of a gate for eontlollmn' the supply of grain

to the belt, a catch holding the gate 1n its re-
tracted position,a weighted arm acting upon
said cateh for disengaging it from the gate, a
second catch engaging and supporting the
welghted arm, a pulley driven by the belt, a
revolving shaft deriving motion {from said

pulley, a movably-supported weight mounted |

upon sald shaft, aspring acting in opposition
to the outward movement of the weight, a

“and mechanism actuated by the pulley and | sliding collar upon said shaft connected mth

125
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said weight, and a lever engaging said slid-
ing collar and connected with, said pwoted
arm, substantially as deseribed. -

7. The combination, with an elevator belt

of a gate controlling the supply of grain t0

the belt, a pulley in contaet with the belt, a
shaft supporti ng the pulley, a pivotally-sup-
ported frame affording bearings for the shaft,
a spring acting against the frame to hold the

pulley yieldingly against the belt, and mech-

anism actuated by the pulley and embracing
a movably-supported revolving weight, and
connections between sald weight and the gate
by which the gate is actuated when the weight
1s shifted in position by a change of speed in
the pulley, substantially as deseribed.

8. The combination, with an elevator-belt,
of a pulley in contact with the same, a shaft
upon which said pulley is mounted, a pivot-

|

fording bearings for

ally%upported frame &

the shaft, a spring acting upon the frame to

hold the pulley in contact with the belt, a
weight movably sustained upon the said shaft,
a spring acting in opposition to the centrifu-
gal action of the weight, asliding collar upon
sald shait connected with the weight, and
connections between the said sliding collar
and the gate by which the gate is actuated
when the weight is shifted in position by a
change of speed in the pulley, substantially
as desenbed |

In testimony tha,t I claim the foregoing as
my invention I affix my signature in presence
of two witnesses. - |

| JAMES B. SOULE.

- Witnesses: o

G. H. DICKEY,

J. W. O’HARROW.
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