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%o all whom it may concern:
Be it known that I, GEORGE IIOEPNER, a
citizen of the United States, residing in the
city of Chicago, county of Cook, State of I1li-
5 nois, have invented an Improvement in Elec-
tromagnetic Automatic Weighing-Machines;
and T hereby declare the following to be a
full, clear, and exact description of the same.
My invention relates to improvements in
1o machines of that elass which are designed to
weigh powdered, granular, or similar sub-
stances and todeliversuchsubstancesin regu-
lar quantities into such receptacles as may "be
desired.
The invention consists of the parts and the
constructionsand combinationsof partshere-
inafter deseribed and claimed.
Figure 1 is a front view. Fig. 2 is a 31de
elevation of weighing-receptacle. ~ ¥ig. 3is a
2o rear view of weighing-receptacle. Fig. 4 is
a view showing gate-operating mechanism of
intermediate chamber. Fig. 5is a perspec-
tive view of one form of weighing-receptacle.
Fig. 6 is a top view of feed and transfer de-

25 vice. Fig. 7 is a vertical section of same,
line & x of Fig. 6. Fig. 8 is an edge view of
the spider and its connections. TIig. 9 is a
modified form of transfer device. Fig. 10 is
an enlarged sectional detail of a portion of

30 the shaft M, showing the pivoted latch O and
adjunctive parts. TFig.11 is a sectional view
of the same on the line 10 10 of Fig. 10.

A is the source of supply, which may be a

conical hopper,into which any desired amount
35 of material to be weighed may be placed, or a
chute or other conveyer. It wiil be manifest
that any suitable means of moving the mate-
rial to the point needed may be employed.
From the source of supply the materialis con-
40 veyed to the weighing- 1eceptacle C either di-
rectly, as shown in 1‘10 2, or through an in-
termediate chamber, as shown in I‘lo"s 1 and
4. Theweighing-receptacle is here shown as
suspended by suitable bearings in a fork or
45 yoke D, which extends along upon each side

I35

of the upper part of the weighing-receptacle |

and across one end, or, if preferred, it may
inclose the receptacle. From the center of

this end portion, as shown in the present
5o case,extendsascale-beam D’ having the usual
-weights suspended and movable thereon.

The weighing-receptacle has projections upon
opposite sides, and the usual knife-edge beax-
ings upon the ends of the yoke D support the

receptacle. Thescale-beam isalsofulerumed, 55

as shown at D? and is movable about this ful-
crum-point to allow the weighing-receptacle

to rise a short distance when empty and cor-
respondingly sink a short distance when the
amount of material in the receptacle issuffi- 6o
cient to counterbalance the weight. Con-
nected with the scale-beam or othel movable
part is one contact-point e of an electrical cir-
cuit X, and a corresponding stationary con-
tacb-point E'is situated in line with it, so that 65
when the weight in the receptacle depresses

it and raises the opposite end of the scale-
beam these contacts are brought together and

an electrical circuit is completed which actu-
ates an electromagnet and other mechanism 4o
to be hereinafter described. When the re-
ceptacle is empty and the scale-beam de-
pressed, these contacts are broken and the
electrical circuit interrupted.

The weighing-receptacle C has within it a 75
pivoted tilting gate I'% the pivot or journal
point of which is so situated that the upper
edge is free to swing about this journal to
one side or the other. The lower part of the
receptacle has two bottoms diverging from 8o
each other, as shown at K", so that each of
these divergent portions serves alternately
to close the bottom of the weighing-recepta-
cle C upon one side and the other when the
upper end of the diaphragm is tilted to the 8;
opposite side. Thus when the diaphragm is
tilted so that the larger portion of the top of
the weighing-receptacle is exposed to receive
material the bottom upon that side is closed,
while the one npon the opposite side, receiv- go
ing nothing, is opened. In the form shown
in Figs. 1, 2, and 3 the part I* of the dia-
phragm forms a central stationary partition,
the upper swinging portion K being ful-
crumed along its upper edge, so that it may gs
swing about this fulerum. The divergent
bottoms KU are centrally pivoted at the bot-
tom of the stationary partition, as shown af
fe.  Upon the ends of the fulerum-shafts are
fixed lever-arms %? and links %' connect the roo
ends of these levers in pairs, so that the
swinging diaphragm I'* and the bottoms KM
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will move in unison. A segmental arc 4 has
its center fixed to the lower fulerum-shaft,
and the curved periphery is notched, as
shown at 2. A spring-pressed latech 3 en-
gages either of these notches when in line,

and thus retains the bottom closed and the

swinging leal K locked until the weight is
completed, the weighing-receptacle has been
depressed, and the electrical cireuit made.

The electromagnet 8 is fixed at the front
of the weighing-receptacle, and the armature
9 is fixed to a slidable rod 4, the lower end of
which is bent or otherwise formed to engage
the latech 3. When the magnet is energized
by the completion of the electrical circuit,
the armature will be attracted, the hool-rod
will disengage the lateh 3, which earries an
antifriction-roller at the end, and the weight
of material in the weighing-chamber will
open the bottom upon that side and close the
opposite one and also shift the hinged sec-
tion K' to the opposite side of the sapply-
chiute. The receptacle rises when relieved
of the weight and breaks the electrieal cir-
cuit, and the spring 5 acts to disengage the
armature from the magnet. A counterweight
6 assists in moving the bottom of the recep-
tacle when it is released.

As shown in Fig. 5, the tilting diaphragm
is pivoted near the bottom of the receptacle,
and the divergent bottoms K!' move in uni-
son with it, and the portion K beneath the
receiving - side extends entirely across the
bottom, contacting against the side of the re-
ceptacle, and thus closes that particular
chamber, while the other one (at the time re-
ceiving nothing) will be opened. In this con-
struction in order tolock the diaphragm when
tilted to either one side or the other I have
shown a shaft I journaled across the top of
the weighing-receptacle and having its cen-
tral portion cranked and with notchoes I.
formed in the eranked portion. T'his erani
is transverse to the partition and in line
with its plane of movement as it tilts from
one side to the other. When tilted to one
side, the edge of the partition will be held
by one of the notches L. When tilted to
the other side, it will be held by the other
noteh. The outer end of the shaft T. upon
one side is bent to form an arm or lever 1.2,
and this lever, being operated by suitable
mechanism, hereinafter described, serves to
partially rotate the shaft T. and raise the
notched yoke out of contact with the edge of
the diaphragm ', thus allowing the dia-
phragm to be moved to the opposite side and
interlocked with the other notel, this move-
ment being elfected as soon as the diaphragm
is released Ly the weight of the matorial on
the curved or angular wing XK', which forms
the bottom and supports the weight of the
material within the receptacle. As soon as
the diaphragm has thus swung across to the
opposite side the other notch of the erank-
arm, which by this time has been released,
will engage with the edge of the diaphragm
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and lock it in its new position, in which the
opposite side now forms the receiver, and its
bottom is similarly closed by the curved or
angular wing K" upon that side. Thus the
two chambers of the receptacle are being al-
ternately filled and discharged, so that the
operation is not interrupted.

For some purposes it may be found desir-
able to interpose a chamber B between tho
source of supply and the weighing-receptacle
and to employ gates to momentarily close its
bottom while the weighing-receptacle is emp-
tied and shifted. J J arve such gates. The
mechanism by which the gates J J of the
chamber B are opened and closed and by
which the diaphragm K" of the weighing-re-
coptacle is alternately tilted to one side or the
other is as follows: M is a shaft journaled in
suitable relation with the driving-shaft G2,
and it may have in the end an antifrietion-
roller M.  Upon the shaft G*is fixed a disk
N, and this disk has one edge formed into a
cam N', the edge of which when the disk ro-
tates moves alternately back and forward in
the line of theshaft M orits antifriction-roller,
It will be manifest that a revolution of the
shaft G* and the cam will push the shaft M
longitudinally inits bearing-box M?a distance
equal to the ececentricity of the cam. The
shaft M has a portion made of smaller diame-
ter, and the bearing-box M?contains a spring
M?, which, pressing against the shoulder
formed between the larger and smaller diame-
ters of the shaft M, tends to push the shaft
toward the cam. The smaller portion of the
shaft extending to the opposite side of the
bearing-box from the cam has a latch O, the
shaft of which extends along in a slot made
vertically througlh the shaft, and the opposite
end is pivoted, as shown at O'. A stop-pin
O? passes through this shaft between the pivot
and the Iatch portion, which projects below
the shaft, as shown, and this stop limits the
drop of the latch after it has been lifted. An
arm O? fixed above the shaft in line with the
latch O, prevents its being raised too high.
A light spring may be fitted to press upon the
back of the lateh, so that wlhen it has Dbeen
raised the spring will eause it to close down
again. Pivoted upon a standard or frame-
work I’ is a three-armed spider centrally piv-
oted, as shown at 1, and turnable about its
pivot. The npper arm of the spider carries
an adjustable bloelk P2 which may be moved
toward or away from the center by its holt
movable in aslotp in the end of the arm, and
it may be turned about its bolt because the

bolt is at one end of the block, and when the 1

bolt is loosened the block ean be turned o
move it to one side or the other with relation
to the arm. This block has projecting from

it & pin P, and when the shaft M is moved
ondwise by the action of the cam M’ the lateh
O engages the pin I’ and turns the spider
about its axis, moving the arm whieh carries
the pin forward,thusturning the spider about
its fulerum-point or journal. Thepin moves
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in an arc of a ecircle which carries it just be-
low the latch O near the end of the move-
ment; but the lateh continues to move until
it has passed beyond the pin. The pin being
stopped and held in place, as hereinafter de-
scribed, it will then engage the latch O from
the opposite side and will thus prevent the
shaft M being returned after it is released
from the pressure of the cam N'. The sec-
ond arm P* of the spider carries a point or
catech, and when. the spider is thus turned
about its axis this pointof P!isturned down
until it engages with a catech Q on one end of
afulerumed lever Q'. Thislevercarries upon
the opposite end the armature Q?, which is
drawn toward the electromagnet Q® when the
latter is energized and released therefrom
when the magnet is deénergized. The mag-
net is deénergized at the time when the spider
is turned, and consequently the latch P* will
engage with the cateh Q, and this retains the
spider in the position to which it has been
moved by the action of the shaft M and the
cam N'. This Iatching and holding of the
spider also retains the shaft M in its new
position, and it is thus withdrawn, so that

it is not further acted upon by the cam N’

which continues torevolve. Connected with
the third arm P% of the spider, as here shown,
is a eonnecting-rod R. This rod extends to
a point where it connects with a crank-arm
R/, fixed upon the pivot or journal shaft of
one of the gates J, which closes the bottom
of the chamber B. The shafts of these two
gales carry toothed segments S, which mesh
with each other, so that when one of these
shafts is turned by the movement of the spi-
der and the connecting-arm R, previously
described, it will simultaneously act upon the
other, and the two gates will then be opened.

These gates, as here shown, are in the form

of what is known as ‘““butterfly-valves;” but
it will be manifest that they may be made in
any suitable or well-known form which can be
equally operated to open or close the passage.
‘When the spider has been turned by the ae-
tion of the cam N’ and the arm P*engaged
with the ecatch Q, the valves J will be opened,
and the material which is delivered from the
source of supply, as previously described, will
falldown through the chamber Band through
the open gates J at the bottom. into the cham-
ber of the weighing-receptacle, which is at
that time opened to receive the material.
When the amount of material is sufficient to
cause the receiver to sink by reason of its
counterbalancing the weight upon the scale-
beam,the electrical points E E' will be brought
together, thus completing an clectrical cireuit
from a battery or other source of electric en-
ergy through the electromagnet Q3 which be-
ing thus energized immediately attracts the
armature Q* and causes the catch at the op-
posite end of the lever Q' to be depressed,
thus releasing the latch P4 of the spider. The
spring M?then acts to force the shaft M back
toits normal position, and the lateh O, which

]

was transferred to the opposite side of the

pin P? when the parts were moved by the ac- -

tion of the cam M', will act to pull the arm
of the spider, which it engages, back in unison
with the movement of the shaft M, thus re-
turning the spider to its first position. At
this point the pin P?again returns to the op-
posite side of the lateh O in readiness for an-
other forward movement when the cam N’
acts upon the shaft M. This return move-
ment also moves the arm P%and the connect-
ing-rod R, turning the rocker-arm R’, and
through the toothed segments S the bottom
plates J J of the chamber B are instantly
closed to prevent any further flow of the ma-
terial from the source of supply. This move-
ment also acts to release the tilting diaphragm
K of the weighing-receptacle as follows: An
arm T is fulerumed in such manner as to en-
gage the end of the arm 12, which controls
the latching-crank shaft of the weighing-re-
ceptacle. A rod or push-bar U has its upper
end connected with one of the rotary segments
S and the other end adapted to contact with
the rocker-arm T, so that when the gates J J
are closed the movement of the closing actu-
ates the arm L* releasing the diaphragm K%
of the weighing-receptacle by lifting the lateh-
ing crank or yoke from it, and the weight of
material on the curved or inclined bottom K™
of the filled chamber instantly swings the
upper part of the diaphragm to the opposite
side, allowing the material to escape. At the
same time the opposite bottom K is closed,
and the receptacle is in condition to receive
anewsupply of material. All thistakes place
when the gates J are closed and the actuating
mechanism is stationary. When the cam N’
again engages with the shaft M, the latter is
again pushed forward, the spider is turned,
thus engaging the lateh P* with the catch Q,
and through the arm R moving the segments
8, again opening the gates J of the chamberI3.
This movement of the segments withdraw-
ing the pushing-bar U releases the rocker-arm
I? and allows the latching-crank to drop so
that the contiguous noteh L' wiil engage the
upper edge of the diaphragm and lock it in
its new position. This all takes place so in-
stantaneously that the receptacle isin readi-
ness to receive the material as soon as the
gates J are opened. - By this construction the
operation is rendered automatic and practi-
cally continuous, with a slight interruption
caused by theemptying of each chamber of the
weighing-receptacle and bringing the other

‘chamber into position to be filled.

In order tocause the material to flow freely
from the source of supply, I have shown an
agitating or stirring device interposed be-
tween the source of supply and the weigh-
ing-receptacle, in which the material passing
from thesource of supply isdelivered through
a perforated disk and annular channels, with
agitators carried by the disk and constantly
rotated by a suitable mechanism. The bot-

tom of the source of supply A is entirely
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Pivoted and turnable beneath this segmental
bottom is the disk ¥, having suitable perfo-
rations or openings I’ made through it, and
these openings connect with annular eylin-
drical and corresponding concentric channels
I?. These channelshaveacertain depth, and
with the disk are interposed beneath the
source of supply. The surface npon which
the lower edges of the cireular rims of the
channels travel also has a segmental opening
cutb out, as shown at BB, upon the opposite
side from the opening which is made in the
bottom A', so that material will first fall from
the source of supply through the openingsin
the disk ¥into the channels beneath and will
then be carried around to the opposite side
tofall through the opeuning in the plate or top
B into the receptacle below. The structure
consisting of the disk and its connected chan-
nels is rotated about a vertical axis by means
of a gear G, which is driven by a bevel-pinion
', mounted upon ahorizontal shaft G2, which
is driven continuously by a pulley G or other
sultable propelling device. Inordertoagitate
the material which constantly falls through
the openings A’into the annular channels T2
and to prevent its becoming clogged or stick-
ing therein, I have shown flat springs I,
standing on edge within the channels F?, hav-
ing one end fixed to one of the intermediate
rings of the channels and the other extend-
ing diagonally across and normally resting
against the ring which forms the other side
of the channel. Pins I project upwardly
from the Dbottom B into the path of the
springs II, which ave carried around by the
rotary structure. Whenever one of these
pins strikes a spring I, the free end will be
foreed back by the pin untilit has passed the
pin, when its elasticity will throw it forward
alterits release to its normal position. 'This
constant movement of the springs agitates
and loosens up the material, o that when it
has reached the openings B'in the top of the
chamber 13 it will fall freely through into this
chamber. The same result may be obtained
by other forms of agitators which will sug-
gest themselves to the mechanie, sueh as
wavy or corrugated sides to the channels or
other equivalent device. As shown at Fig.
Y, the transfer deviee consists of chambers
formed by radial arms within the outer pe-
riphery or rim, the device being revolved, as
previously described.

Maving thus deseribed my invention, what
Tclaim asnew, and desire to seeure by Letters
Patent, is—

1. In a weighing apparatus, a weighing-re-
ceptacle having a partition fixed centrally
within it to form chambers upon ecach side, a
tilting diaphragm pivoted at its lower edge to
ornear the upper edge of the partition, swing-
ing bottoms below the lower edge of the par-
tition and diverging therefrom and means
connoecting these bottoms with the tilting dia-

phragi, locking devices for holding one of
the bottoms closed against the hottom of the
chamber at one side of the partition and also
holding the diaphragm in an inclined po-
sition away from the receiving end of said
chamber, a releasing device for the locking
mechanism, an electromagnet and an arma-
ture carrying a lifting-rod which is connected
with the releasing device, and an electric eir-
cuit ineluding fixed and movable contact-
points adapted o establish sald circuit to
release the locking mechanism whereby the
filled chamber discharges its contents.

2. In aweighing apparatus, & weighing-ro-
ceptacle, a yoke from which it is suspended
said yoke having ascale-beam projecting from
it, a partition fixed within the receptacle, a
tilting diaphragm pivoted to the upper edge
of the partition, divergent bottoms below the
receptacle and adapted to alternately close
and open the chambers formed upon cach side
of the partition, means connecting the hot-
toms with the tilting diaphragm, means for
locking the bottoms and diaphragm in each
position to which they are moved, a locking
mechanism for the bottoms and diaphragm,
an electromagnet, and an armature having a
lifting-rod adapted to engage and release the
locking mechanism, an eleclrie cireuit and
contact-points one of which is carvied by the
seale-beam, adapted to establish the cireuit
and release the botfoms to discharge the con-
tents of the receptacle.

3. In a weighing apparatus, a weighing-re-
ceptacle, a yoke from whieh it is suspended,
having a scale-beam projecting from it, a
source of supply, meansfor delivering the ma-
terial from thesource of supply into the weigh-
ing-receptacle, a tilting diaphragm movable
to form receiving-chambers alternately upon
opposite sides, fulerumed bottoms connected
and movable with the diaphragm, a notched
segmont [ulerumed onthe axis of the bottoms,
a spring-pressed lateh adapted to engage the
notches in the segment and thereby hold the
latter and the bottoms in cither position to
which they are moved, an electromagnet, an
armature having arvod fixed to it and adapted
to engage and lift the lateh, to release the seg-
ment and bottoms, and an electric circuit in-
cluding & fixed contact and a contact earried
by the scale-beam whereby the magnet is en-
ergized when the weight in the receptacle
causes the latter to move.

4. In a weighing-receptacle, a suspended
counterbalanced weighing-chamber with sub-
dividing diaphragm and mechanism whereby
it is turned to form receiving-chambers alter-
nately upon opposite sides, a source of sup-
ply, a transfer device consisting of a cen-
trally-journaled disk and annular rings ex-

above and below, the upper one forming the
bottom of the source of supply having a seg-
ment cut out of one side to admit material to
pass through the perforations of the disk and
the other plate having a correspondingly-

tending below it forming channels, plates
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shaped opening upon the opposite side forthe
discharge of the material, and agitating-plates
fixed within the channels substantially as de-
seribed. .

5. In a weighing apparatus, a weighing-re-
ceptacle, a source of supply, a device for de-
livering material from the source of supply
into the weighing - receptacle, consisting of

a horizontally-rotating perforated disk and.

transfer-chambers beneath the disk,-openings
upon diametrically-opposite sides of the up-
per and lower plates through which material
is delivered into and dischayged from the

transfer-chambers, and means for agitating

the material while passing therethrough.

6. In a weighing apparatus, a weighing-re-
ceptacle, a source of supply, a device for de-
livering material from the source of supply
into the weighing-receptacle, consisting of
a horizontally-rotating perforated disk and
transfer-chambers beneath the disk, openings
upon diametrically-opposite sides of the up-
per and lower plates through which material
is delivered into and discharged from the
transfer-chambers, springs standing on edge
having one end fixed to one side of the trans-
fer-chambers and the other ends pressing
against the opposite sides of the chambers,
and ping projecting from the stationary bot-
tom plate into the chambers, whereby the free
ends of the springs are retracted to pass the
pins and allowed to fly back by their elasticity
after the pins have been passed.

7. In a weighing apparatus, a vertically-
movable weighing-bucket with dividing par-
tition, a suspended yoke from which the re-
ceptacle ishung, havingascale-beam project-

[+8

ing from it, a fulerumed, tilting, and direect-
ing top section, bottoms connected and mov-
able in unison therewith to alternately close
and open the chambers, a swinging segment
fulerumed on the axis of the bottomsand hav-
ingits uppersurface notched,aspring-pressed
retaining-lateh, an armature having a lifting-
rod connected with the latch, and an electro-
magnet and fixed and movable centacts, one
of which is carried by the scale-beam, and
connections whereby the magnet is energized
when the weight in either chamber moves the
bucket, to release the latch and reverse the
bottoras and change the delivery.

8. In aweighing apparatus, a weighing-re-
ceptacle suspended from the counterbalanced
scale-beam and having a shifting diaphragm
whereby the material to be weighed is alter-
nately received into chambers thus formed
upon one side and the otherof the diaphragm,
a source of supply, a chamber intermediate
between it and the weighing-receptacle hav-
ing gates by which the bottom is closed and
opened, mechanism for operating said gates
consisting of geared intermeshing segments
fixed upon the ends of the pivot-shaftsof the
gates, a rocker-arm, connecting-rod, and a
mechanism by which said rod is moved where-
by the gates are closed by its movement in
one direction and opened in unison by ifs
movement in the opposite direction.

In witness whereof I have hereunto set my
hand.

GEORGE HOEPNER.

Witnesses:

GEO. IL. STRONG,
S. II. NOURSE.
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