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- the source of supply varies, and consequently |
. fed to the |
- mill or other machine also varies. o
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To all whom it may concern:
Be it known that I, KENNEDY DOUGAN, a
citizen of the United States, residing in Mis-

soula, Missoula county, Montana, have in-
‘vented a new and useful Governor for Feed-
Regulators, of which thefollowing is a speci-

fication. _ —
My improved feed-regulator is especially

designed to regulate or govern the quantity,

amount, or numbper of pounds of grain fed
from a bin, elevator, or other source of sup-
ply to a mill, meter, or other receiver or re-
ceptacle. My invention may, however, be

also employed to regulate the feed of water,

meal, or other like substance or material.

- Heretofore the supply of grain and the
like has usually been regulated or governed

by the weight of the material acting on the
counterbalanced doors of feed-hoppers or of

meters or by the weight of the grain in sus-

pended chutes connected with the doors or

gates of meters; but suchapparatus does not

1'he object of my invention is to accurately
and uniformly feed for any length of time
any desired quantify, amount, or number of
pounds per unit of time of grain, water, or
other fluid or like substance.

My improvements are based on the fact
that if a receiver, such as a

‘measure, control, or regulate the supply with
the desired accuracy. | |

plate or grid, is
placed under or in the course of a stream or

current of grain, water, or the like and is ad-
justed to stand at a given position it will al-:

ways maintain this position as long as the

~amount or quantity of the substance de-

livered to it remains the same, and it will

move from this position and assume another

position when the amount varies.
By causing the position of the gate to cor-
respond with the position of the receiver a

the receiver, and the receiver will usually

~maintain the same position; but, as is well

known, the amount or number of pounds of
material fed through the grain-passage from

the number of pounds of material

definite quantity of material may be fed to

In my machine a larger or smaller amount

may pass the gate for a short time; but this ;

S

| change in the a,_mourit 1s immediately felt by

‘the receiver, which is moved in either one
direction or the other, and a corresponding
movement of the gate is caused, so that the gz
gate 1s made to accommodate itself to the
pressure in the passage, closing to the de-
sired extent when the pressure increases and
opening when it decreases. It-is evident,
therefore, that by my improvements the 6>

| quantity or amount of grain or other sub-

stance fed from a source of supply to a re-
ceiver or receptacle may be determined in.

| advance by suitably adjusting the appara-

tus, and an accurate account may be kept of 65
the quantity passing from the supply.

-~ As will be hereinafter more fullyexplained, -
the grain or other substance is directed
against the receiver and operates upon it not
only by its weight but by its momentum, %o
and the action of the receiver does not de-
pend upon the weight of the material, but is
influenced also by the rapidity with which
the substance is delivered to it. - |

So far as I am aware no machine acting on 43
the principles above set forth has been de-
vised prior to myinvention, and while I have
shown in the accompanying drawings, and
will hereinafter describe, specific ways of car-
rying out myinvention, I do not wish to imit So
‘myself to the precise organizations of instru-
mentalities or the details of construction
which I have selected to illustrate my im-
provements, and the manner of applying
them, but wish it understood that, so far as 85
the broad features of my invention are con-
cerned, I desire protection broad enough to
cover any apparatus working in substantially
the same way as the apparatus illustrated,

for analogous purposes or for accomplishing go
the same results., L -

In the annexed drawings, Figure 1is a front
elevation, with parts broken away, of myim-
provements applied to the feed-hopper of a
roller-mill. Fig. 2is a side elevation thereof. g5
Fig. 31is a vertical central section on the line
3 3 of Fig. 1. Kig. 4 is a detail view, on an

enlarged scale, of the gate-operating mech-
anism and the gate-adjusting devices. - Tig. 5
15 & view, partly in section, on the line 5.5 of 100
Fig.4, of the prineipal partsof the same mech-

anism.  Ifig. 6 is detail view, on an enlarged
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scale and partly broken away, of the receiver.
Fig. 7 is a view, partly in side elevation and
partly broken away, of a modification. Ifig. S
is a detail view, on an enlarged scale, of some
of the mechanism shown in Ifig. 7. Fig. 91s
a diagram of a further modification of the in-
vention adapted especially for regulating the
supply of water for irrigating purposes. Iig.
07 is a detail view, on an enlarged scale, of the
mechanism shown in Iig. 9.

I will first describe my lmprovements as
applied to grain-feeding mechanism, as illus-

trated in FKigs. 1 to 6, inclusive, of the draw--

ings.

Ordinary rolls A are shown mounted in a
suitable casing BB beneath a feed-hopper C,
which may be connected with a chute leading
to a grain-bin, elevator,or other source of sup-
ply. At the lower end of the hopper there 18
an opening ¢, beneath which is a feed-roller
¢’. Adjacent tothe opening ¢ and above the
roller ¢’ ismounted a gate or valve D, secured
by arms d to a horizontal shaft ', mounted
in bearings ? on the frame 3. This shaft is
adapted to rock about its axis and to move
the gate D in the arc of a circle to vary the
size of the feed-opening of the hopper.

Below the rolls A is located what I term a
‘““‘ receiver” K, which may be a plate, or grid,
or other device adapted to receive the grain
delivered by the rolls or passing from the
source of supply to the final delivery-point.
Preferably, however, this receiver is made in
the form of a grid, as clearly shownin k1g. 6, so
that the grain will not accumulate on 1t, but
will be merely resisted on its way through 1it.

The receiver has anarm e, secured to a hori-
zontal shaft e’, mounted in bearings at ¢® on
the frame A. An arm or lever I is secured
to the shaft e and is preferably provided with
a stationary weight f at its outer end and
with an adjustable weight 7, adapted to slide
back and forth toward and from the station-
ary weight 7 to counterbalance the receiver
E,or,rather, to counterbalance it in such man-
ner thatit will stand at a determined position
against the force of the determined amount
of grain delivered to it. T'he arm I may be
oraduated, as indicated, so that the position
of the weight /' on the arm will determine
the amount of grain to be fed past the feed-
gate.

A direct connection might be made from
the receiver or its shaft ¢ to the feed-gate;
but I prefer to employ intermediate devices
in order that the action of the apparatusmay
be more uniform and will not be alfected by
the friction of any of the parts of the mech-
anism or by the friction or clogging caused
by variations in the condition of the grain.
I therefore employ what I call ‘¢ gate-operat-
ing devices,” which act on the gate to change
its position, and *‘gate-controlling devices,”
which control or determine the action of the
cate-operating devices, either to preventtheir
changing the position of the gate or to change
or adjust 1t to the desired extent. In carry-

558,900

ing out these features of my invention I se-
cure to the shaft d’ an arm G, to which is
adjustably secured a link H, extending to an
arm I on a shaft J, mounted in bearingsin a
housing K. The shaft J carries a toothed
segment I, gearing with a pinion m on a

shaft M, carrying at its inner end, within the .

housing, a cog-wheel N. The shatt M passes
throueh a sleeve O, secured to the housing,
as indicated in Fig. 5, and surrounded by a
hub or pawl-carrier P2, which is adapted to
move about it on an axis coincident with the
axis of the shaft M. This hub has a pair of
arms P’, which embrace a cam Q on a shati
Q', carrying a grooved pulley R, which 1is
belted to a pulley a on the shaftof one of the
rollers A. The hub P carries a pair of grav-
ity-pawls p p', adapted to engage with the
cog-wheel N. A detent p* engages with the
cog-wheel to steady 1it, but permits 1t to move
in either direction when acted upon by the
pawls. DBy this organization as long as the
mill is in operation motion is imparted to the
pulley R, and the cam Q 1s continuously op-
erated to act upon the arms P’ of the hub P.
The arrangement is such that the hub 18 os-
cillated about its axis and the pawls p p' are
correspondingly oscillated, and it free to en-
cage with the cog-wheel N would turn 1t in a
direction corresponding to the movement of
the pawls. In order, however, to control the
action of the pawls on the cog-wheel, I pro-
vide a shield S, and secure it to the shaft ¢/,
which carries the receiver K. The shield S
is approximately circular or disk-shaped,
and is larger in diameter than the cog-wheel
N, but is cut away at s for a short distance,
the arrangement being such that when the
cut-away portion s 1s beneath one of the
pawls or beneath the path traveled by one of
the pawls it is free to engage with the cog-
wheel; but when the cut-away portion 1s not
under the pawl it is held away from the cog-
wheel and does not act upon it to move 1t.
When, therefore, the shield is so located that
neither of the pawls can act upon the cog-
wheel, the cam may be continuously actuated
without turning the cog-wheel and without
changing the position of the gate, and this is
the arrangement when the receiver is in the
desired position; but when the receiver 1s
moved out of its position by a change i the
quantity of grain fed theshield is shifted and
allows one of the pawls to act upon the cog-
wheel, and thereby to impart motion to the
feed-gate to change 1ts position. As soon,
however, as the amount of grain fed reaches
the predetermined degree the receiver as-
sumes its original position and the pawls are
thrown out of operation again.

The mechanism is so nicely adjusted that
the feed-gate is made to let pass the prede-
termined amount of grain uniformly, and as
soon as any change in this amount is felt by
the receiver the position of the feed-gate is
correspondingly changed to compensate for
this variation.
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- The power for moving the feed-gate is de-
rived from the power which actuates the mill,

and 1s consequently sufficient to overcome all
resistance and there can be no failure in the
proper operation of the mechanism which ac-
tuates the feed-gate.

merely acting to determine when and to what
extent the power shall be applied to the gate.
In order to have it clearly understood that

I do not limit myself to the mechanism just

described, and that I need not necessarily use
a valve or gate of ordinary construction, I

a modification in which, instead of employ-

ing a valve or gate, Iemployamovable spout,

the degree of inclination of which determines
the amount of grain or like material fed. In

this modification I have also shown how the
spout oradjusting device for the grain or pas-

sage may be actuated by fluid-pressure, such

as water-power, and instead of showing a

grid I have shown a flat plate.
L'he hopper C is provided with a discharge-

- pipe T, which has hinged to it a spout T,

__30

connected by a link ¢ and an arm ¢ on a shaft

%, in turn connected by an arm £ to a link #*,

attached to the end of a piston-rod #. The
piston U works up and down in a cylinder U,
provided at each end with ports 1, controlled
by a valve «', working in a valve-chest 2.
The valve is connected by
shaft V, to which the receiver E’is attached
and which also carries a weighted lever .
Water or other fluid is supplied through a

- pipe W, and an overflow or discharge pipe 1w,

45
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arrangement is such, as will be clear by an
inspection of the drawings, that the fluid-

having an air-vent 7', is connected with each
end of the cylinder U, as indicated. The area
or cross-section of the pipe v is smaller than
that of the feed pipes or passages, and the
an

pressure may be made to cause the piston

to move up or down and correspondingly

change the inclination of the spoutT’. - The
mechanism is so adjusted that by giving to
the spout T" a greater or less degree of incli-
nation 1t is made to deliver more or less grain
corresponding in amount to the amount which
the receiver isadjusted to let pass—that is to
say, if the amount of grain fed to the receiver

increases or decreases or varies from the pre-
determined amount the inclination of the

spout will be correspondingly varied to regu-

late the supply, so that it shall resume the

predetermined amount. g
In Fig. 9 I have shown a further modifica-

tion where my invention is adapted to mech-
anism for supplying water for irrigating pur-

poses. ‘T'hechuteor flume X is provided with

‘a gate «, connected with a lever 2/, pivoted

on a standard «z*. A link or pitman «? con-
nects the lever &’ with a piston «#, working
verticallyinacylinder«® having an entrance-
port ¥

A valve a® is arranged to reciprocate or slide

Motion or power for
~moving the feed-gate is, it will be observed,
not derived from the receiver, the receiver

valve mechanism

an arm v with a

and a waste-pipe 4’ of smaller area.

looselyin a valve-chamber 27, having an open-
ing %° in the bottom and to which water is
supplied through a branch pipe 28. The ar-
rangement is such that when the loosely-fit-

ting valve is closed water will continuously
but slowly pass to and from the eylinder, and

the weight of the piston and gate is supported

by a water-cushion below the piston. The

{ Valve is-connected to an arm «?, secured to the

shaft €% to which the receiver E'is attached.
The shaft-e®is here shown as supported on a

bracket or hanger Z, and a spring z connects

the hanger with the receiver and is provided
with adjusting deviees 2/, by which the resist-

‘ance of the receiver may be regulated—that

1s to say, by this mechanism the receiver may
be set to receive a predetermined quantity of

| water without causing the gate-operating de-

vices to act; but when the supply of water

‘varies the position of the receiver will vary,

and consequently the valve «f will be shifted

to either admit water freely to 1ift the piston

and raise the gate or to cut off or impede the
flow of water and allow the gate to fall.
When the gate is thus adjusted to deliver the
predetermined amount, the receiver and the
will assume their normal
position. S o |

- IFarther modiﬁeatiﬁns of mechanismn for
‘carrying out my invention might be illus-
trated, and a further enumeration of the dif-

ferent kinds of material or substances the
low of which might be regulated could be set
torth; but enough has been shown and de-

scribed to make clear that my invention is

not con

ned to any particular apparatus for

regulating the flow of any particular material,

and -
What I claim as my invention is—

1. An apparatus for regulating, governing

or controlling the supply of a fluid, such as
grain or water, comprising a receiver onto
which the fluid is delivered, a gate or device
for opening and eclosing or adjusting a fluid-

‘passage, gate-operating mechanism, and de-

vices connected with the receiver and moved

by it independently of the movement of the

gate-operating mechanism to control the ac-
tion thereof. . | | | “

2. An apparatus for regulating, governing
or controlling the supply of a fluid, such as
grain or water, comprising a receiver onto

which the fluid is delivered, a gate or device
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for opening and closing or adjusting a Auid-

passage, means for adjusting the receiver to
resist or impede the passage of a predeter-
mined quantity of fluid, gate-operating mech-
anism, and devices connected with the re-
ceiver and moved by it independently of the

‘movement of the gate-operating mechanism

to control the action thereof. |
3. An apparatus for regulating, governing

or controlling the supply of a fluid, such as
grain or water, comprising a receiver onto
which the fluidis delivered, adjustable coun-

terbalancing devices for the receiver, a gate
or device for opening and closing or adjustin o
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a fluid-passage, power-driven
mechanism, and devices connected with the
receiver and moved byitindependently of the
movement of the gate-operating mechanism
to control the action thereof.

4. An apparatus for regulating, governing
or controlling the supply of afluid, compris-
ing a receiver onto which the fluid is deliv-
ered, a gate or device for opening and closing
or adjusting a fluid-passage, gate- opemtmw
devices, power-driven me@hanmm for actuat-
ing them, and devices connected with the re-
ceiver for applying the power-driven mech-
anism to the gate-operating devices to effect
the adjustment of the gate.

5. An apparatus for regulating, governing
or controlling the supply of a fluid, compris-
ing a receiver onto which the fluid is deliv-
ered, a gate or device for opening and closing
or adjusting a fluid-passage, gate-operating
devices, continuously-actuated power-driven
mechanism for acting on the gate-operating
devices, and devices connected with and op-
erated by the receiver for causing the power-
driven mechanism to be applied to the gate-
operating devices.

6. An apparatus for regulating, governing
or controlling the supply of a fluid, compris-
ing a receiver onto which the fAuid is deliv-
ered, a gate or device for opening and closing

or ELClJLlStlIlW a fluid-passage, a con-wheol

mechanism connecting the cog -w*heel with
the gate, a pawl-carrier lmvmg p&wl&: adapted

oate-operating |

to engage with the cog-wheel, a cam for ac-
tuating the pawl-carrier, mechanism for op-
erating the cam, and a shield connected with
the receiver for regulating the action of the
pawls.

7. The combination with the hopper of a
mill, of a gate for opening and closing or ad-
JHStHlO" the grain-passage from the hopper, a,
recelver below the gate, counterbalancing
devices for the 1’*eceiver, gate-operating de—-
vices, substantially such as deseribed, power-
driven mechanism for actuating the gate-op-
erating devices, and devices connected with
the receiver for controlling the action of the
power-driven mechanism on the gate-operat-
ing devices.

8. Thecombination with the feed-hopper of
a mill, of a gate forregulating the discharge-
opening therein,rolls arranged below the gate,
a receiver below the rolls, a shaft towhich the
receiver is connected, a cog-wheel, mechan-
ism connecting the cog-wheel with the gate
a pawl-carrier, pawls thereon adapted to en-
gaoe with the cog-wheel, mechanism for ac-
tuating the pawl-carrier, anda shield applied

to the shaft of the receiver for controlling

the action of the pawls on the cog-wheel.
In testimony whereof I have hereunto sub-
scribed my name.
KENNEDY DOUGAN.
Witnesses:
LLOYD B. WIGHT,
C. M. BROOKE.
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