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UNITED STATES

PAaTENT OFFICE,

HENRY E. SMYSER, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO
ARBUCKLE BROTHERS, OF NEW YORK, N. Y. '

AUTOMATIC WEIGHING-MACHINE.

SPECIFICATION forming pdrt of Letters Patent No. 498,795, dated March 21,1898,
Application filed April 15,1891, Serial No, 389,030, (No model)

To all whom it may concern:

Be it known that I, HENRY B. SMYSER, of the
cityand county of Philadelphia, State of Penn-
sylvania, have invented certain new and use-
ful Improvements in Automatic Weighing-
Machines, of which the following is a specifi-
cation.

This invention relates to mechanism for au-
tomatically weighing and delivering uniform
quantities of material, and constitutes an im-
provement upon the mechanism shown and
described in my patents granted March 31,
1891, and numbered respectively 449,275 and
449,276, These patents illustrate a weighing
apparatus for an automatic packaging ma-
chine wherein the material to be weighed is
first measured out into charges of somewhat
less than the desired weight, these charges be-
ing dumped alternately into two scale pans,
and a graduated flow of material added to
each pan until the desired weight is attained,
whereupon the flow is cut off ordiverted from
the pan, after which the weighed charge is
dumped from the two scale pans in alterna-
tion and discharged through a chute to the
packaging mechanism. In the operation of
this mechanism, I have found that when the
weighing mechanism is speeded to keep pace
with the capacity of the packaging mechan-
ism, the weighing operation is not performed
as accurately as is desirable for the weighing

- of certain substances.

35

The principal object of my present inven-
tion is to overcome this difficulty by enabling
a greater number of scales to be employed, so
that the time that each scale has in which to
complete the weighing is prolonged, and the

. weighing operation is thereby rendered more

40

accurate. One invention for accomplishing
this result is embodied in my applieation, Se-
rial No. 393,678, dated May 22, 1891, which

illustrates a weighing ‘machine eémploying a

revolving series of scales moving intermit-

- tently, receiving the measured charges in sue-

45

dumped from the scales one after another as
" they redch the final position overa discharge
Such mechanism however,in common |
“with-others wherein the _scales are moved.

50

cession in one position, receiving thence the
graduated supply to complete the weight as
they revolve, and the weighted charges being

chute,

Y .
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bodily while performing the act of weighing,
is not eapable of weighing as closely and ac-
curately as is frequently desirable, owing
probably to the jar imparted to the scales
while moving.

My present invention coustitutes an im-
brovement upon those mechanisms employ-
ing a revolving series of scales. According
to my present invention the several scalesare 6o
mounted so as to remain stationary, and re-
volving mechanism is em ployed for charging
and discharging them. The material to be
weighed is delivered to the pans of the sev-
eral scales either simultaneously or §uccess- 5
ively, a measuring apparatus being prefer-
ably employed for measuring out and deliv-
ering successively the charges of material for
the respective scales. An intermittently-re-
volving chute or spout is arranged to receive 7o
the material delivered from the measuring
mechanism, the discharge end of this spout
standing in successive positions over the re-
spective scale pans. The material may be
delivered from this spout directly into the 75
scale paus, but preferably is delivered into g
series of receptacles formed preferably as
chutes and located directly above the scale
pans, these chutes being preferably provided
with means forclosing them in order to hold 8o
the chargesof material in the chiutes until all
are full, whereupon by suitable mechanism
all the chutes are discharged simultaneously
into the scale pans. . This enables the several
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scales to commence simultaneously the oper- 85 '

ation of weighing and to econtinue theiroper-
ation together, those scales which first receive
the full weight remaining inert until all have
completed their weight, whereupon in the
preferred construction all the scales are go
dumped simultaneously. A series of recep-
tacles corresponding in number to the scales
is arranged to receive the charges dumped

from the respective scale pans. The scales ,
preferably dump simultaneously into these 95

receptacles, although they may dump suc-

cessively or in any other suitable order. A

dumping mechanism is provided for dumping

‘the receptacles at equalintervals, each recep- .
tacle being dumped in turn, the.dumping be- 100

ing performed preferably in succession, so
thignach Teceptacle after the next shall de-
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liver its charge, the several charges being di-
rected preferably irnto a delivery chute lead-
ing to packaging mechanism,or wherever the
weighed -charges are to be employed. By
preference the receptacles are made to be
movable intermittently beneath the scale-
panssothatthey constitute carriers for receiv-
-ing the charges from the pans and carrying
them to a point where they are successively
dumped into a delivery chute.

The distinguishing features of my present
invention are (first) the employment of a sta-
tionary seriesof scales operating to weigh out
charges which are eventually delivered in suc-
cession; (second) the provision of receptacles
for receiving the weighed charges dumped
from the scales and for delivering these
charges at proper intervals; (third) the ar-
raugement of these receptacles to act as car-
riers for conveying the charges fromthe scale
pans to a point of delivery; (fourth) means
forchargingall thescalessimultaneously with
the material to be weighed so that the weigh-
ingoperationsof the scalesshall be performed
together; (fifth) means for dumping the
weighed charges from the several scales si-
multaneonsly into the receiving receptacles;
(sixth) the combination with a stationary se-
riesof scales of an intermittently-acting meas-
uring device delivering successive charges of
material for the respective scales; (seventh)
the interposition between such measuring de-
vice and the scale-pans of chutes or pockets
adapted to retain the charges dropped into
them successively from the measuring device
until all are filled, and thereupon to dump
simultaneously into the scales; (eighth) means
for holding up thescale-panswhile the charges
of material are being dropped into them;
(ninth) means for holding down the scale-
beams while the scales are being dumped to
prevent their flying up upoun the dropping of
the charges from the pans; and (teuth) an
improved mechanism for delivering a gradu-
ated stream of material to the several scales
to complete their full weight.

The preferred form of my improved weigh-
ing machine is thatshown in the aceompany-
ing drawings, wherein ’

Figure 1 is an elevation of the machine
viewed from the left hand side; Fig. 1* aplan
view of the mechanism for intermittently ro-
tating the central shaft; Fig. 1° an elevation
of the said mechanism; Fig. 2 a rear eleva-
tion of the machine; Fig. 2* a vertical sec-
tion of the measuring device; Fig. 3 a side
elevation viewed from the right-hand side of
the machine and having a portion of the mech-
anism broken away so asto better show the re-
mainder. Fig. 4isa perspective view showing
oneofthe carriers and the mtechanism used for
dumping such carrier; Fig. 5 a side elevation
of one of the carriersand of the dumping finger
used in connection with it. Fig.6 is adetached
perspective view illustrating a part of the
mechanism used for dumping the scale-pans.
Fig. 7 is a cross-sectional view taken on the

line 7—7 of Fig. 1 (with a part of the mech-
anism broken away to better show the re-
wainder). Fig.8 isa perspective view of one
of the receiving chutes with its gate and the
mechanism for actuating the gate. Figs. 9

‘and 10 are sectional side elevations showing

the receiving chute with its gate both open
and shut. TFig. 11 illustrates a modification
of the gate-actuating mechanism shown in
Figs. 8,9 and10. Tig.12isa plan view show-
ing the' mechanism for actuating the gates of
the receiving chutes and for acting upon the
scales in the way hereinafter to be described.
Fig. 13 is a plan view of the mechanism used
in dumping the scale pans. Fig. 14 is an en-
larged elevation showing my preferred form
of supplemental feeding device to be usedin
completing the desired weight of material in
the scale-pans. TFig, 15is an enlarged sec-
tional view taken on the line 15—15 of Fig,
14; and Fig. 16 is a sectional view taken oun
the line 16—16 of Fig. 15.

Referring to the drawings, let A designate
the frame of the machine, suitably constructed
to form supports for the working parts. At
the top of this frame in Figs.1 and 2, is seen
a chute B into which the material to be
weighed is fed, a gate for shutting off the flow
being shown at B’. This chute delivers the
material into a measuring device C, while a
branch chute B! (Fig. 1) conducts a portion
of the material into a feed hopper R. The
measurer C acts to deliver measured charges
of material at regularintervals, these charges
being dropped down a spout or chute Cy
which is mounted on an intermittently-rotat-
ing shaft E, so that after each charge falls
through the chute it moves forward to a new
position for delivering the next charge. The
charges are delivered by the chute into a se-
ries of pockets or stationary chutes F F ar-
ranged circularly beneath'it, there being ten
of these in the construction shown, and the
measured charges being dropped into them
one after another from the revolving chute.
The bottoms of these chutes are closed by
gates F?% as shown in Figs. 8, 9 and 10, so
that the charges of material are retained in
the chutes. » .

Directly beneaththe chutesFFarethe scale-
pans of a series of scales I I,equalin number
to the chutes or retaining pockets FI. When
the entire series of chutes I F have been
filled with the measured charges, that is, just
asthe charge isdropped intothelast of the se-
ries, the gates are simultaneously opened, and
the several charges are dropped into the sey-
eral scale-pans. Thereupon a supplemental
feed of material is delivered in a gradual

stream into each of the scale-pans through a

chute I" (Fig. 14) carried by the seale-beam,
50 that as the pan descends under full weight, |
the rocking of the beam-deflects the chute so
that it deposits the material outside of the
scale-pan. Sufficient time being given'for all
the scalesto complete their weighing, a dump--
ing\mechanism acts to dump all the scale-
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pans preferably simultaneously. The charges
dumped from the scale-pans fall into re-

_ ceptacles M?, equal in number to the secales.

Preferably these receptacles are mounted on
the intermittently-revolving shaft E or other-
wise, so that they constitute carriers which
being charged with material from the scale-
pans, earry this material to the point of de-
livery, at which point they are successively
dumped, so that the weighed :charges of ma-
terial are dropped down through a delivery
spout O (Fig. 1). During thé time that the
entire series of carrier receptacles are being
emptied one by one down the delivery spout,
the scales receivs fresh charges of material
and perform the weighing, which operation
is completed before the last carrieris dumped,
so that thereupon the carriers receive a fresh
series of charges to be again dumped from
them one after-another at the delivery point,
whereby the operation of the machine is ef-
fected continuously.

Thenatureand general operation of the pre-
ferred construction of machine embodying
my presentinvention being now understood, I
will proceed to describe the particular con-
struction thereof in detail.

The measurer C is constructed of a box or
casing into which the chute B leads and in
whieh moves a reciprocating measuring box
D (Fig. 2*) open at both ends and having a
travel from a point beneath the bottom of
chute B to a point over an opening ¢’ in the
bottom of the casing C communicating with
the oblique chute C®. D’ is a plate secured
to the top of the box D and which serves to
close the mouth of chute B when the box is
moved away from beneath it. The measur-
ing box is actuated by a cam D’ (Fig. 2) act-
ing through alever D® and connecting-rod D2

"~ .In allof theabove particulars the mechanism

illustrated is identical with that shown and

. .described in my patent No. 449,276.

45

" scale-pans and carriers.

.50

.55
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The intermittently-rotating shaft B which
carries the oblique chute C? and the series of
carriers of receptacles M3 M3, is arranged ver-
tieally -in the center of a circular series of
This shaft is inter-
mittently rotated, preferably by the follow-
ing deseribed mechanism shown best in Figs.
1* and 1°. To the shaft near its bottom is
fastened a notehed or slotted disk E’ having

‘as many radial notches as the number of in-

termittent movements in a revolution, that is
to say, as many as the number of scales em-
ployed. AswingingarmE?is mountedloosely
on the shaft beneath this disk, and is given
an angular movement equal to the angular
interval between the notches, by the action of
a cam K& on a rotary shaft V, acting through
an elbow-lever E7 Ef E5 and conunecting rod
E4, io swing the lever arm E? back and forth
atintervals. This lever arm E?is formed with
alongitudinal slideway in which works a slide
carrying a locking tooth_or bolt E* adapted
toenter the notches in the disk.. A stationary

grooved slideway or frame E° is arranged
radially of the disk, and in it works a slide
EY having alocking tooth or bolt E1. The
slides carrying both locking bolts E! and E3
are connected bylinks E** and E¥ respectively
to one arm of a lever E® E! B3, which is vi-

70

brated at intervals by a cam E fixed on the .

rotating shaft T. The two bolls aresitnated
at a distance apart preferably a little less
than the diameter of the disk E’, so that-the
movement of the lever arm E®* in either di-
rection first engages one bolt and then with-
draws the other. TheshaftsB and T revolve
at equal speeds, each making one complete
revolution to each intermittent advance of
the shaft E, and their cams are so timed that
the bolt E3 is first engaged with the disk to
lock the lever arm E? thereto, the bolt E! be-
ing withdrawn, whereupon the lever arm E?
swings forward, carrying the shaft and disk
with it the distance from one notch to the
next; whereupon the bolts E' and E® are
moved to engage the former with the diskand
lock it in place, while the latter is withdrawn
from the disk; and thereupon thelever arm
E?is swung back to theinitial position shown
in Fig. 1* ready for the next forward move-
wment. This ratchet mechanism is shown and
claimed in my said application, Serial No.
393,678, dated May 22, 1891.

The series of stationary receptacles, pock-
ets or chutes F F is equal in number to the
scales, and arranged direetly over the scale-
pans. These chutes I might be merely con-
duits through which the material should fall
freely to thescale-pans; in this casethe chutes
might ve dispensed with and the material
supplied directly to the scale-pans from the
inelined chute C? and this plan is within the
purview of my invention; but preferably the
chutes I act not merely as conduits but as
holders for the material supplied to them, so
that the material will be retained by the chutes
until all are filled, and then, by dumping the
chates, will be delivered simultaneously into
the whole series of scale-pans. In the con-
struction shown this is provided for by con-
structing each chute with a retaining gate F2
(Figs. 8 to 10) which closes the said chute,

permitiing the material to fall therefrom only .

when the gate is open. Asshown the gate F?

75
8o .
85‘
9o
957

100

IIo

115 )

is pivoted at I’ and provided with an actn-

ating lever I'® counterweighted at its end so

that the gate will be held closed against the

pressure of the material resting upon it—the

opening of the gate being effected by an in-

termittently-moving arm or finger G* which,
as shown, is formed or attached to the end of
an arm G’ extending out from a ring G one

20

125

arm, G’, being provided for each chute Fand -

the ring G being secured by spokes or arms
G® to a sleeve ‘G” supported in turn on the
arm G® of a beli-crank lever G® G* G, which
lever is actuated by the cam G on shaft H
(see Fig. 12). The shape and timing of the

cam are such that the ring and its supported .
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arms will be elevated when all the chutes are
filled and ready to be dumped into the scale-
pans.

It will be seen that in Figs. 8, 9 and 10, a
finger G? is attached to the arm G, the use of
- which, as shown in the said figures, is by

pressing down upon the end of the lever FS to -

close the gate F% As shown, a latch F*is at-
tached to the end of the lever 3, upon which
the finger G® rests in closing the gate F?, but
which can be lifted in case the finger G? en-
gages its under edge. In place of the fingers
G* G* a cam slot GY, as shown in Fig. 11, may
be used, this construction having the advan-
tage of positively actuating and holding the
gate so that it is not necessary to counter-
weight the lever FS.

The series of scales is stationary, that is to
say, the scales have no circular or lateral mo-
tion. Asshownthe seale-beams markedI5 are
pivotally connected with brackets extending
out from a plate I'" (which may form the bot-
tom of the feed hopper R in Fig. 7) fixedly
mounted on the frame. A counterweight I®is
carried by the inner end of each scale-beam,
while to a cross-bar on the outer end of the
scale-beam are pivotally secured hangers I¢,
to the lower ends of which hangers are se-
cured the scale-pans.

I¥indicateslinks pivotally connected to the
bottom of the hangers I* and to a disk I’ car-
ried at the lower end of a stationarysleeve L
which surrounds the shaft E and is attached
to the disk I". The purpose of the links I8
is to prevent the scale-pans from swinging
and hold them in approximately uniform po-
sition while permitting them to rise and fall
with the scale beams.

The scale-pans are of peculiar and novel
construction, consisting each of an inclined
bottom I carried directly by the hangers I,
and a movable body portion I® adapted to be
lifted relatively to theinclined bottoms in or-
der to permit the charge of material in the
pan to slide out down the bottom and escape.
The bodyI®consists preferably of theinclined
front and two sides of the scale-pan, and is
preferably pivoted to the rear or “upper edge
of the inclined bottom, as best shown in Fig.
14. The body portion of the pan rests on the
bottom by its own weight, its shape being
such that the weight of the mass of material
cannot tend to open it, but in order to pro-
'vide for the dumping of the pans, I provide
the body I® of each pan with a projeecting arm
or finger 1'% which projects over a ring J en-
gaging the fingers of all the scale-pans, and
movable vertically in order by its ascent to
lift the portion I® of the respective pans and
thereby dump their contents. Each pan has
also preferably a finger I° projecting under
the ring J. The chutes I7 I7 are secured to

~ the respective secale beams so as to turn with

them, and each is so placed that when the
outer end of thebeam isin its upper position
the mouth of the chute will be over the scale-
pan, while when - the scale-beam falls, the

— . . » . . - -

mouth of the chute will extend out behind
the seale-pan. Chutes of this kind, (which
are covered by a former patent to myself) -7o
are, in the present state of the art, but one of
several kunown devices for making the motion

of the scale-beam to control the delivery of
the material to the scale-pan. I have shown
this construction in ‘my present apparatus 75
because it is, I believe, the best adapted for
use, but it will be understood that I do not
mean to limit my claims to the use of this.
particular one of the many known devices
foraccomplishing thesame result.. Thesecale- 8o
pans having received their measured quan-
tities of material are fed with additional ma-
terial supplied gradually until the desired
weight is obtained, when the weight in the
scale - pan overcoming the counterweight 8;
causes the beam to fall and cuts off all further
supply of material.

I have shown in the drawings two different
feeding devices for delivering material to the
scales, which, generally speaking, may be con- go
sidered equivalent to each other. The one
device, best shown in Fig. 7, consists of a feed
hopper R having openings around its pe-
riphery with which openings chutes R’ reg-
ister, the lower ends of said chutes in turn 95
registering with the upper ends of the chutes
I.  The feed hopper R receives the overflow
of material from the measurer C, the mate-
rial overflowing through an opening B? (Fig.
2?) in the side of the chute B and descending
through a chute B* (Fig. 1) to the supply box
or hopper R. Inside of the box R, which is
stationary, is an annular feed-plate R3, pref-
erably cone-shaped as shown, and journaled
on the shaft E so as to turn freely thereon,
its outer portion or rim, which covers the
openingsleadingtothechutesR’ being formed
with perforations which, as the disk revolves,
register with the perforations in the hopper
permitting material contained in the perfo-
rations of the disk to fall into the chutes R’
and thence pass through the chutes R’ and I*
either to the scale-pans I or to the receiving
box N situated beneath and inside of the
scale-pans. This feeding device need not be
more particularly described, as in its general
features it is similar to the one deseribed and
claimed in my patent No. 449,276, such im-
provements as it involves being claimed in
my application, Serial No. 393,678, filed May
29, 1891.

The other, and preferred form of feeding
device, is illustrated in Figs. 2,14, 15 and 16,
and consists of a cylindrical horizontally-set
casing S fed at a spout §” and having a series
of openings s s Fig. 16, one being shown from
s to s in Fig. 15 on its under side; within
this casing, which is stationary being secured

ICO

IIO

I1g

I120
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' to a stationary shaft S¢, is a rotating cylinder

5% pierced with a series of perforations S8 88,
and fastened to the shaft S°is a stationary
brush or scraper S7 which rests against the
inner cylinder and over the spaceof the outer .
cy'sader in which the openings s sare formed.
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Extending from the openings s s is a series
of chutes S? which, in the plan shown, extend
to the mouth of the respective chutesI7. The
operation of. this device is easily followed:
The material is fed to the inner eylinder and
falls into the holes or perforations S?; as the
inner cylinder revolves the surplus material
not contained in the holes is wiped off by the
prush or scraper 8%, and when the holes reg-
Ister with the chutes S8 beneath the brush,
thp material contained in them falls into the
said chutes and is delivered by thém to the
chutes I" of the respective scales. The effect
of suddenly shooting or dumping the meas-
ured charge of material from the chutes T If
into the scale-pans is to thrust the latter
downward and thereby set the scale-beams
1nto operation.

For accurate weighing, it is desirable that
the scale-beams De as quieseent as possible,
being acted upon by no other force than the
material being weighed. I therefore provide
weans for upholding the scale-pans or the
outerendsof the scale-beams while the charges
arebeingdumped into the scale-pans from the
chutes ¥ F,and for slowly or gradunally low-
ering the pans until the scale-beams are left
in equipoise. For this purpose I provide fin-
gers G® Fig. 7 which are attached to the ring
G and have hooked ends which extend beneath
the scale-beams or beneath any partattached
thereto, preferably a cross-bar 12 (see Fig. 1)
formed on the hangers I+, In rising to open
the gates of the chutes F and let the material
fall into the scale pans, the ring G draws up
the fingers G° until they engage the under
side of these cross bars, this engagement tak-
ing place simultaneously with or Jjust before
the dumping of the material to the pan and
preventing the weight and momentum of the
material from depressing the scale-beam as it
is shot into the scale-pan. The provision of
a catch or stop such as G° which will engage
the scale and keep it from falling under the
momentum of the mass shot into it, is an im-
portant detail of the apparatus. It may of
course be independent of the mechanism for
dumping the chutes, but is conveniently con-
nected with it in the way shown. When

‘the scales have received their full weight

they sink down in the manner already de-
scribed and to some determined point or rest-
ing place; as shown, lugs ¥ attached to the
chates F are provided as stops to limit the
downward motion of the scale pans. Any
part of the secale-beam or pan may be stopped

- by this Iug; in the construction shown it is
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. . ‘stops ‘which, at the time the scales are dumped,

the cross-bar 1% (Fig. 1) before referred to, on
the hangers I* that encounters the lug orstop.
It is obvious of course that when the contents
of the scale-pans are dumped the counter-
iveight will tend to draw or throw the empty
pans up with great rapidity. This action
would produce a jar which would be highly

objectionable and injurious to the machine.if

not provided against, and Itherefore provide

will hold the beams in position and prevent
their flying up, the said stops moving up grad-
ually after the pans are emptied and permit-
ting the pans to rise with a speed which will
not produce an injurious jar. Asshown these
stops, marked G%, are secured to the ring G
in such position that they will come imme-
diately over the end of the scale-beam, or
preferably, as shown, over the upper ends of
the hangers I4 and the cam which actuates
the ring G is so formed thatit will move the
said ring to the position indicated at g* (Fig.
7) just priorto the dumping of the scale-pans.
In this position the stops G* are down so
that they rest upon the upper ends of the
hangers I4, and serve to hold the scale-pans
down. - After the pans are dumped the ring
slowly rises, the ascent of the stops G per-

- mitting the pans to slowly rise to their high-

est position. The other positions of the ring
G are indicated at g and ¢’, g being the posi-
tion in which the ring and its attachments
are performing no service or merely serving
to keep the gate F? closed; and ¢’ the posi-
tion to which thering G is moved in opening
the gate I? and engaging the fingers G5 with
the scale-beams. The ring J for dumping
the scale-pans is supported from a central
ring J? (Fig. 13) by arms J’ J”, the whole an-
nular stracture thus formed being supported
on an arm J3 which, as shown, is connected
with the central ring J? and with the outer
ring J by means of an upright J* (see Figs. 1,
6 and 13). The arm J3 is fastened to a slide
J° which is actuated by a cam J? on shaft I
through the lever J7 pivoted to JS and having
its movable end secured to a connecting arm
J which in turn is secured to the slide J5.
The elevation of the ring J by the above de-
seribed mechanism opens all of the gates 1%,
permitting the materialcontained in the scale-
pans to fall into the carriers M? M? situated
beneath them. The depression of the ringJ
acting on the lugs or fingers I serves to
close the gates I¥ which, however, may be
made of sufficient weight in themselves not
to require this action of the ring J. The se-
ries of carriers M? M? is supported on a hub
M secured tothe intermittent rotating shaft E
by means of spokes M’. These carriers have
the intermittent rotary motion of the shaft
E, coming in turn above a delivery chute O,
at which point each is in turn dumped.

To provide for the convenient demping of
of the carriers I prefer to construet them in
similar manner to the scale-pans. Each car-
rier orreceptacleis therefore constructed with
an inclined bottom connected rigidly to the
spokes M’, and with a movable body portion
M?® comprising preferably the inclined front
and the two opposite sides of the receptacle,
and so connected with the inclined bottom as
to be upwardly movable to permit the charge
of material to slide out down the bottom and
beneath- the body M3,
M3 is hinged at M® to the rear upper edge of
the inclined bottom, as shown in Fig.4. The
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body M?3is provided on its upper or frontside
with a projecting lug M4 by which it may be
lifted to dump the carrier. The dumping in
the construction shown in the drawings is ef-
fected by a rod Pso arranged as to come be-
neath the lug M*when the carrier reaches the
dumping position, this rod being lifted inter-
mittently, so that at the proper instant it
raises the body M2 of the carrier to the posi-
tion shown in full lines in Fig. 4, holding it
long enough to permit the charge to run out,
and then dropping it back. The rod P5 may
be provided with a finger P¢to press the body
of the carrier back to its position, although
ordinarily its weight will be sufficient to re-
store it. In theconstructionshown therod P?
is attached to a slide P®working in a station-
ary slideway P* (Fig. 4) and actuated from a
cam P (Fig. 2) which has a cam-groove acting
on a lever P’ which conneects through a link
P? with the slide P2,

Uis the main driving shaft of the machine;
fast and loose pulleys U? and U? being re-
spectively secured and journaled upon it; US

being a hand-wheel at the end of the shaft.

The shaft U has worms secured to it which
mesh with the worm-wheels T? and V2 of the
shafts T and V. The shaft V has upon it the
cam ESand a sprocket-wheel V3 which, by
means of a drive-chain V4 may be made to
drive the feed-plate R® to which, as shown in
Irig. 7, the sprocket-wheel R?is connected. A
miter-gear V' isalso attached toshaft V which
engages a miter-gear Q' on the shaft Q; which
shaft, besides carrying a cam or cams, is, in
the plan shown, provided with a worm Q% en-
gaging a worm-wheel H’ on the shaft H. To
the bottom of the shaft T is secured the cam
L, and to its top a miter-wheel TV which en-
gages a similar miter-wheel W’ on the shaft
W; this shaft carries the cam P, and may
carry other ecams if desired, and, as shownin
Trig. 2, is provided with a sprocket-wheel S1
through which and the drive-chain 89 a
sprocket-wheel S° attached to a sleeve SY is
driven—the perforated cylinder S being at-
tached to the sleeve 8%, : -

The entire operation of weighing as per-
formed by this machine is as follows: The
material to be weighed being supplied in
bulk to the chute B so'as to keep this chute
constantly filled, falls into the measuring
compartment or box D of the measurer C
each time this box is moved to the position
shown in Fig. 2* while the overflow from this
measurer passes down the auxiliary chute B4,
keeping this also constantly filled, and is de-
livered therefrom into the supplemental feed
hopper R. Or in the preferred construction
the branch feed from the chute B eommuni-
cates with the chute S’ of the supplemental
feed cylinder S, thereby conduecting the over-
flow of the mnaterial to the interior of the in-
ner cylinder $% which is kept filled or nearly
so with the material. Each time the meas-
uring box D is moved over the delivery open-
ing C’, it earries with it a measured charge
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of material somewhat l)gss Ain weight than the
full weight desired to be measured ont. For
example, if the material is to be measured
out into charges of one pound each, this
measurer may measure out a charge approxi-
mately fifteen ounces in weight. The suec-
cessive charges thus measured are dropped
down the inclined spout C*and delivered suc-
cessively into one after another of the recep-
tacles or chutes ¥ F, until the entire series of
these chutesis filled with the material, where-
upon the ring G rises, thereby through its
fingers G’ opening the gates of the several
chutes and dumping their contents into the
scale-pans, which at this moment are upheld
by the hooked fingers G® depending from the
ring G. The ring G then moves downwardly
sufficiently to reclose the gates of the chutes
and to release the scale- pans, so that the
scales may begin to weigh the charges. The
supplemental feed is introduced into the
several scales through the chuates I7, the
supplemental feed coming from the supple-
mental feed cylinder S through the chutes S8,
As the scales are filled to the full weight,
their pans deflect the chutes I and cause
them to deliver the supplemental feed outside
of the seale-pans and intothetray N. Asthe
scale-pans descend they are arrvested by the
stops F® and after sufficient time has elapsed
for all of the scales to have completed the
weighing operation, the ring G descends, so
that the stops G'* engage the scale-pan hang-
ers and hold the scales down, while by the
ascent of the ring J the several scales are
dumped, their contents being discharged into
the respective carriers M3 These carriers
then move intermittently oneafter the other,
each in turn stopping or pausing an instant
over the delivery chute O, and while in this
position being dumped by the dumping arm
P35 (Fig. 4). When thelast of the carriers has
been thus dumped, leaving them all empty,
the scales, which in the meantime have been
weighing out a new series of charges, is
again dumped into the carriers and the oper-
ation continued.

It will be understood that my invention in
its broader features is not limited to the de-
tailsof apparatus herein shown and deseribed
withsuch circumstantiality, it beingapparent
that the details of the apparatus may be
greatly varied without departing from the es-
sential features of my invention. As an ex-
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ample of one modification that might be em- :

ployed, I will suggestthe substitution for the

intermittently-acting measurer C and inter-
mittently-rotating spout C?for delivering the
measured charges therefrom to the chutes F
I wherein the charges are arrested and sub-
sequently delivered to the scales, of the multi-
ple measurer embodied in my patent No.
470,146, dated Mareh 1, 1892, having indé-
pendent chutes communicating with the re-
spective scale-pans and dumping the simul-
taneously measured charges at the same In-
stant into all of the pans. Other detail fea-
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tures of my apparatus may be in similar man-
ner substituted by mechanisms which in a
broadsensewill constituteequivalentsthereof.

The features of my invention which are be-

5 lieved to be essential are those defined in the
claims following this specification.

Iclaim as myinvention the several improve-
ments in automatic weighing apparatus here-
inafter defined, each substantially as herein-

ro before specified, namely—

1. In an automatic weighing machine, the
combination with a series of stationary scales
of a series of receptacles adapted to receive
the weighed charges from the scales, and me-

15 chanically-driven mechanism for automati-
cally dumping the receptaclesin regular sue-
cession,. '

2. In an automatic weighing machine, the

- combination with a series of stationary scales

zo of a series of carriers adapted to receive the
weighed charges from the scales,and movable
to convey the charges away, and mechanism
for antomatically dumping the carriers suc-
cessively.

.25 3. In an automatic weighing machine, the

combination with a series of stationary scales
of a corresponding series of movable carriers,
mechanism for dumping the scale-pans simul-
taneously into the earriers, and mechanism

-30 for dumping the carriers successively at a

given point.

# 4, In an automatie weighing machine, the
combination with a eircularseries of station-
ary scales, of a circular series of carriers

35 adapted to receive the weighed charges from
the seales, a rotary shaft on which said car-
riersare mounted,and a mechanism for dnmp-
ing the carriers successively.

5. In an antomatic weighing machine, the

40 combination with a cirecular series of station-
ary scales, of a circnlar series of carriers
adapted to receive the weighed charges from
the scales, intermittent driving mechanism
for moving the carriers step by step from one

45 scale to the next, mechanism for dumping the
scale-pans simultaneously, whereby all the
carriersare filled, and a mechanism for dump-
ing the carriers as they reach a given point,
whereby they are successively emptied.

so 6. In an automatic weighing machine, the

- combination of a series of stationary scales,
means for supplying material thereto, means
operated by the deflection of the scale-beams
for cutting off the supply therefrom, means

55 for simultaneously dumping the seale-pans,
a series of receptacles adapted toreceive the
weighed charges dumped from the pans,and
a dumping mechanism for dumping the re-
ceptacles successively. :

6c 7. In an automatic weighing machine, the
combination of a series of stationary scales, a
measuring mechanism for delivering charges
of the material to be weighed at intervals,
and a movable chute oversaid scalesarranged

65 to receive the charges from said measuring

mechanism and “moving to deliver the suc-

cessive charges to the respective scales sue-
cessively. o

8. In an automatic weighing machine, the
combination of a circular series of station-
ary scales, a revolving chute mounted above
them and movable to deliver into them in
succession, a mechanism for feeding charges
of material to be weighed into said chute, a
series of receptacles arranged to receive the
weighed charges from the respective sea,lqs,
and means for dumping said receptacles in
succession. i

9. In an automatic weighing machine, the
combination of a series of stationary scales,
a corresponding series of stationary chutes
delivering into the respective seale-pans,
mechanism for dumping charges of material
to be weighed into said chutes, mechanism
for dumping the scales, a series of recepta-
cles adapted to- receive the weighed charges
therefrom, and mechanism for automatically
dumping the receptacles successively.

10. Inan automatic weighing machine, the
combination of a series of stationary secales,
a series of stationary cliutes leading to the
respective scale-pans, means for supplying
material to the pans through said chutes,
means for conducting an additional supply
to the pans, operated by the deflection of the
scale-beams for cutting off the supply from
each pan upon its descent under full weight,
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a series of carriers adapted to receive the

‘weighed charges from the scales, and means

for dumping said carriers successively.

11. In an automatie weighing machine, the
combination of a series of stationary scales, a
corresponding series of stationary chutes de-
livering into the respective scale-pans, a meas-
uring mechanism operating intermittently to
deliver measured charges of material, and a
movable chute receiving said charges there-
from and coinciding in its successive move-
ments with the successive stationary chutes,
whereby it delivers the measured charges to
the stationary chutes in succession.

12. In an automatic weighing machine, the
combination of a series of stationary scales, a
corresponding series of stationary chutes de-
livering into the respective scale-pans, and
having mechanism for closing them, means
for delivering charges of material into the
chutes successively, and mechanism for auto-
matically dumping the contents of the several
chutes simultaneously into the scale-pans.

13. In an automatic weighing machine the
combination of a series of stationary scales, a
corresponding series of stationary chutes de-
livering into the respective scale-pans, and
having gates for closing them, mechanism for
charging said chutes with material to be
weighed, while their gates are closed, so that
the charges to be weighed are stored in said
chutes, mechanism for opening said gates to
dump the stored charges from the chutesinto:
the scale-pans, and mechanism for dumping
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14. In an automatic weighing machine, the
combination of a series of stationary scales, a
corresponding series of stationary chutes de-
hv.ermg_ into therespective seale-pans, a meas-

5 uring mechanism operating intermittently to
delivercharges of material, an intermittently-
revolving chute for conducting the charges
from said measuring mechanism to the sta-
tionary chutes sucecessively,an intermittently

10 revolving series of carriers adapted to receive
the weighed charges dumped from the scale-
Ppans, and means for dumping said carriers.

15. In an automatic weighing machine, the
combination with the series of stationary

15 chutes F and an intermittently-discharging
measure D of an intermittently-moving spout
C? arranged to receive the contents of the
measure and deliverit seriatim to the chutes.

16. In an automatic weighing machine, the

20 combination with a circular series of scales
and a corresponding series of chutes above
them, of an intermittently-discharging meas-
ure,an intermittently-revolving central shaft,
a chute carried thereby receiving the mate-

25 rial from said measure and conducting it to
said series of chutes seriatim, and a series of
carriersarranged beneath the scales to receive
the weighed material therefrom, and mounted
on said shaft. -

30 17. In an automatic weighing machine, the
combination with a scale and mechanism for
dumping charges of material to be weighed
therein, of a movable finger arranged to hold
the scale while the charge is being dumped

35 therein and then to release it.

~18. In an automatic weighing machine, the
combination with a scale and mechanism for
dumping the same, a stop arranged to hold
the scale-beam depressed while the scale is

40 dumped and to retract slowly therefrom to
permit the beam to rise gradually after dump-
ing.

19. In an automatic weighing machine, the
combination with a series of stationary scales

45 and mechanism for simultaneously dumping
charges of the material to be weighed therein,
of a series of movable fingers, connected and
moving together, arranged to hold the re-
spective scales while the charges are being

50 dumped therein, and movableto gradually re-
lease them.

20. In an automatic weighing machine, the
combination with a seriesof stationary scales
and mechanism for simultaneously dumping

55 them, of a series of stops connected and mov-
able together, arranged to hold the scale-
beams depressed while the scales are dumped,
and movable slowly away therefrom to permit
the beams to rise gradually after du mping.

‘6o 21. In an gutomatic weighing machine, the

combination with the series of scales ILof a
ring G having fingers G° arranged to engage
the scales and prevent their falling, and stops
G™ arranged to engage the scales and prevent

’:65 their rising, and mechanism for alternately

- raising and depressingsaid ringso as to bring
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said fingers and stops into operation alter-
nately and intermittently.

22. In an automatic weighing machine, the
combination with a series of scales and a se-
ries of chutes above them having gates, of
‘mechanism for operating said gates, consist-
ing of arms engaging the respective gates and
connected together, and driving mechanism
for moving said arms simultaneously to open
the gates and dumpthecharges insaid chutes
into the scale pans:

-23. In an automatic weighing machine, the
combination with a series of scalés and. a se-
ries of chutes above them having gates, of
mechanism for operating said gates, consist-
ing of a ring G having arms G3 arranged to
engage lever arms F® attached to said gates,
and mechanism for raising and lowering said
ring.

24. The combination of the chutes F, the
gates I? in said chutes having lever-arms K%,
the series of scalessituated below said chu tes,
a ring G having fingers G3 arranged to engage
and lift levers ¥, and fingers G° arranged to
engageand hold the scales, said fingers G® and
G® being arranged to act simultaneously, and
mmechanism for raising and lowering the ring

-intermittently.

25. The combination of the chutes I, the
gates I'? in said chutes having lever-arms I3,
the series of scales situated below said ch utes,
a ring G having fingers G® arranged to engage
and lift levers F® and fingers G° arranged to
engage and hold the scales, said fingers G3 and
G’ beingarranged toact simultaneously, stops
G™ also secured to ring G and arranged to en-
gage the scales and prevent their rising dur-
ing dumping, and mechanism for raising and
lowering the ring intermittently.

26. In a scale, a scale-pan consisting of an
inclined bottom hung from the scale-beam,
and a movable body adapted to be lifted from
said bottom to dump the scale,

27. In a scale, a scale-pan ¢onsisting of an
inclined bottom hung from the scale-beam,
and a movable body pivoted tothe upper part
of said ineclined bottom, ahd adapted to be
lifted from the lower part of said bottom to
permit the contents of the pan to slide out.

28. In a scale, a scale-pan consisting of an
inclined bottom hung from the scale-beam, by
hangers guided to confine the bottom to a
vertical motion, and a movable body adapted
to be lifted from said bottom to dum p the
scale.

29. The combination with the scale-pans I
each consisting of an inclined bottom I’ sup-
ported on the-scale-beam, and movable only
in a substantially vertical line, and a mov-
able body I® pivoted to the upper end of said
inclined bottom, of a dumping ring J arranged

‘to lift the bodies I* and mechanism for inter-

mittently raising and depressing said ring.
30. The combination with a series of scales

of a series of receptacles adapted to receive

the charges dumped from the scales, consist-
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. ing each of an inclined botiom and a movable
o body adapted to be lifted off said bottom to
;> - dump the receptacle.
31. The combination with a series of scales
5 of a series of receptacles adapted to receive
. the charges dumped from the scales, consist-
.. ing eachof an inclined bottom and a movable
) body pivoted to the upper part of the inclined
‘o . bottom and adapted to be lifted at its oppo-
* 4. . 10 site side from the lower part of said bottom
Vo to permit the contents of the receptacle to
eseape.

32. The combination with a series of scales
of .a series of receptacles adapted to receive
the charges dumped from the scales, consist-
ing each of an inclined bottom and a movable
~ body adapted to be lifted off said bottom to
damp the receptacle, and means fordumping
said receptacles consisting of an intermit-
tently-rising finger engaging the movable
bodies thereof in succession and lifting each
__in turn.

" . 33. The combination with a series of sla-
tionary scales of aseries of intermittently-ro-
“tating carriers, consisting each of an inclined
Dbottom and a miovable body adapted to be
lifted oit said bottom to dump the carrier,
and means for dumping the carriers as they
arrive at the duraping position, consisting of

493,795 ' . 9

an intermitter:tly-rising finger engaging the 3o
carriers as they reach said position, and by
its rising movement 1:{ting the movable body

of each cdirier in turn. '

84. In an automatic weighing machine, a
feeder for delivering a graduated feed to the 35
scales, consisting of a cylindrical casing hav-
ing openings communicating by chutes with
the respective scales, a perforated cylinder
revolving in said casing, and a stationary
part mounted in said casing to cover the per-
forations during their coincidence with said
openings. '

35. In an automatic weighing machine, a7 - -

feeder for delivering a graduated feed to the
scales, consisting of a cylindrical easing hav- .
ing openings communicating by chutes with .

the respective scales, a perforated eylinder - -

revolving in said casing, and a stationary .
brush mounted in said casing to cover the
perforationsin the perforated eylinder during s
their passage over said openings, and brush -
off all material except that carried in the per- -
forations. Lo

» , H. E. SMYSER.
Witnesses: Co
LeEwis R. DICK,

JosHUA MATLACK, Jr.
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