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This invention relates to weight testing ma-
chines, and more particularly to a high speed
underweight or/and overweight ejector.

The primary object of my invention is to gen-
erally improve machines of the specified char-
acter. A more particular object is to provide
such a machine which may be applied to or com-
bined with a continuously moving conveyor with
little or no change in the conveyor system. Still
another object is to design apparatus for the
specified purpose which will operate at relatively
high rates of speed so that it may be combined
with high speed package-filling machinery with-
out intermediate storage. Still another object is
to provide weight testing apparatus which will
not change the orientation of the packages being
weighed. 'This is important when dealing with
a package having a pouring spout or other fill-
ing opening which is unsymmetrically located on
the package. The package is preferably weighed
between the filling and sealing operations so that
tnderweight packages may be ejected before
they are sealed, and thus corrected by the addi-
tion of more of the substance being packaged.
For this purpose, however, the orientation of the
package must not be changed between the filling
machine and the sealing machine.

Further objects are to insure synchronism
between the operation of the conveyor and the
operation of the weight testing machine; to dis-
pense in many instances with the need for a
special driving motor for the weight-testing ma-
chine; to insure proper placement of the pack-
ages on the load pan of the scale despite irreg-
ularity in the delivery of packages to the con-
veyor; and to provide means whereby the weight
testing apparatus may be made inoperative with-
out interrupting the continued operation of the
conveyor.

To the accomplishment of the foregoing and
other objects which will hereinafter appear, my
invention consists in the weight testing and pack-
age ejecting elements, and their relation one to
the other, as hereinafter are more particularly
described in the specification and sought to be
defined in the claims. The specification is ac-
companied by drawings in which:

Fig. 1 is a perspective view illustrating one
form of my improved weight testing apparatus
in action;

Fig. 2 is a plan view of one example of a
package the orientation of which is preferably
maintained unchanged;

Fig. 3 is a side elevation of the same with the
filling and pouring spout open;
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Fig. 4 is a side elevation of the same with
the spout closed and sealed;

Fig. 5 is a schematic plan view of the weight
testing apparatus disposed between a filling ma-
chine and a sealing machine;

Fig. 6 is a schematic side elevation ¢f the
same;

Fig. T is a section through the scale, taken
approximately in the plane of the line T—T of
Figs. 5 and 10;

Fig. 8 is a schematic wiring diagram explana-
tory of the operation of the machine;

Fig. 9 is a plan view of the machine with most
of the cover or top plate of the machine cut away:

Fig. 10 is a partially sectioned end elevation
of the scale and the lifting mechanism therefor;

Fig. 11 is a horizontal section showing the
lifting mechanism, and being taken approxi-
mately in the plane of the line | {—1{ of Fig. 10;

Fig. 12 is a partially sectioned view through
the ejecting mechanism taken on the plane of
the line 12—I2 of Fig. 9;

Fig. 13 is a section taken in the plane of the
line 13—13 of Fig. 12;

Fig. 14 is a partially sectioned plan view ap-
proximately in the plane of the line 1§4—Ii4 of
Fig. 15;

Fig. 15 is a transverse section through the ap-
paratus at the ejector mechanism, and is taken
approximately in the plane of the line 15—15
of Fig. 5;

Fig. 16 is a plan view of the clutch and pack-
age placement mechanism;

Fig. 17 is a partially sectioned elevation of the
cluteh;

+ Fig. 18 is a transverse section taken in the
plane of the line 18—I18 of Fig. 17;

Fig. 19 is a view similar to Pig. 17, but showing
the clutch in engaged relation;

Fig. 20 is a section taken in the plane of the
line 20—20 of Fig. 17;

Fig. 21 is a schematic diagram of a modifica-
tion using a motor for driving the weight test-
ing apparatus independently of the conveyor;

Fig. 22 is a schematic diagram for a weight
testing apparatus in which the packages are
moved to and from the weight testing apparatus
by independent conveyors;

Fig. 23 is a schematic plan view illustrating a
modified load pan which straddles the conveyor;

Fig. 24 is a section taken in the plane of the
line 24—24 of Fig, 23.

Pig. 25 is an isometric view schematically
showing most of the cam shaft.

Pig. 26 is a view similar to Fig, 7, but showing
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a modification for overweight and underweight,
with tolerance adjustment;

Fig. 27 is a fragmentary side elevation, like Fig,
10, but showing the modification; and

Fig. 28 is a wiring diagram for the modifica-
tion,

Referring to the drawings, and more particu-
larly to Figs. 1, 5 and 6, the weight testing ap-
paratus, generally designated 12, is disposed be-
neath a suitable conveyor generally designated
t4. The conveyor preferably consists of spaced
collateral chains 16 which are moved in unison
between appropriate guide walls {8 and which
carry the objects or packages 20 which are to be
tested. The scale comprises a load pan 22, and
a standard weight pan 24. This may be loaded
with suitable weights, or, as here shown, with a
package 26 of correct weight. The standard
weight pan 24 and standard package 26 are
omitted in Fig. 6. The load pan 22 is a rather
long narrow member dimensioned to fit between
the chains 16. It has no upwardly turned edges
or flange, and therefore is not a “pan” in con-
ventional sense, but it is convenient to refer to
the same as such because it functions like a scale
pan during the weight testing operation.

The entire scale is bodily lifted at periodic in-
tervals in order to raise the load pan 22 from
a position beneath the conveyor chains 16 to a
position above the chains. This is done at a time
when a package 28 moving along with the con-
veyor is disposed directly over the load pan. As
the scale is raised, the load pan lifts the package
from the conveyor chains long enough for the

desired weight testing operation. Then the scale :

is lowered to replace the package on the chains.

In the present case the machine is designed
to eject only underweight packages. For this
purpose, the machine is provided with a pusher or
ejector 30 normally disposed at one side of the
conveyor, as is shown in solid lines in Fig. 5.
An underweight package is slid sidewardly off
the conveyor by movement of the ejector from
the solid line position 30 to the broken line po-
sition 33’ in Fig. 5. The underweight package
32 is thereby deposited on a suitable surface or
table 34, or a chute, if preferred. The ejected
position of pusher 30 and package 32 is also
shown in Fig. 1. It may be mentioned that the

ejector station is preferably located at a point :

following the weight testing station in order
that the time required for the complete weight
testing and ejecting cycle may be minimized. In
other words, the speed of the machine as here

designed depends on the weight testing time ;

alone, and no additional time need be allowed
for ejection. Viewing the matter from a differ-
ent aspect, and assuming a certain speed of op-
eration must be met, the ejection at a later point
is employed in order that the time required for
weighing need not be minimized. In other words,
during one cycle of the testing period, the time al-
lowed for actual weighing is made as long as pos-
- sible to insure accurate results, requiring that the
package be released from the scale pan the in-
stant the weighing operation is completed, so
that the next package may find the scale pan
unobstructed. PFor this reason the actual ejec-
tion takes place after the package has left the
scale, that is, after the weighing operation, and
sometimes later in the cycle. The machine, of
course, is so timed that an underweight package
is not ejected until after it has been returned to
the conveyor and moved to the ejector.
Inasmuch as the packages 20 may be delivered
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to the conveyor chains 16 in somewhat irregular
fashion, T prefer to provide suitable means for
properly spacing the packages and insuring their
correct placement on the load pan of the scale.
As here illustrated, I provide stop fingers 36 (Fig.
5) and placement fingers 38. These fingers may
be moved inwardly to the position shown in solid
lines in Figs:. 5 and 15, or may be moved outward-
ly to the position: shown in broken lines in Fig. 15.
By using two pairs of fingers the movement of
the packages on: the conveyor approaching the
machine need not be critical in timing. The stop
fingers 36 may be normally closed, and then
opened only while the placement fingers 38 are
closed, and the latter may be opened just in time
to insure proper placement of the package over
the approximate ‘center of the load pan 22 when
the latter has been raised enough to lift the pack-
age.

Attention is how directed to Figs. 2, 3 and 4.
These show a known form of container such as
is used for granulated substances, for example,
salt. The container comprises a cylindrical body
48 closed by a cap 42, the latter being provided
with a small pouring spout 44 pivoted at one
end and provided with a tab 46 at the opposite
end. The spout may normally be turned down
to the closed position shown in Figs, 2 and 4,

~but may be lifted to the open position shown in

Fig. 3 when some of the contents is to be poured
from the container. This type of package is fre-
quently filled through the pouring spout, the lat-
ter then being in: the open position shown in Fig.
3. Thereafter, the spout is turned down, and the
sealing disc 48 (Rig. 4) is cemented thereover,
this disc being made, for example, of Cellophane,
waxed paper, or the like.

It is evident that the most convenient time
to check the weight of such a container is be-
tween the filling and cementing operations, for if
the package is underweight, some additional
material may be poured through the open spout
to correct the underweight condition, without
the trouble and waste of removing the cemented
seal 48. Thus, in Figs. 5 and 6, the underweight
ejecting apparatus 12 is shown located between a
filling machine generally designated 58, and a
sealing machine generally designated 52. The
ability to so locate the underweight ejector 2
is one of the important advantages of the present,
apparatus, for it does not change the orientation
of the packages between the filling machine and
the sealing machine. In fact, the packages may
be and are preferably moved through all three
machines by the same conveyor chains 16. There
is no change in orientation at the scale, for the
load pan simply lifts and then replaces the pack-
age gently without rotation. It is essential to
maintain the orientation of the package for suc-
cessful functioning of the sealing machine, be-
cause the pouring spout is located near one edge
rather than at the cenfer of the package.

The scale and lift mechanism

Referring now to Figs. 7, 9 and 10, the load
pan 22 is mounted on a support comprising up-
rights 54 joined by an integrally cast horizontal
member 56. The pan 22 is preferably provided
with a depending skirt 58 surrounding an up-
standing flange 60 on the top 62 of the machine.
This prevents the settling of dust into the casing,
which is otherwise fully enclosed in order to pro-
tect the scale mechanism. The standard weight
pan 24 is similarly mounted on vertical supports
64 joined by an integrally cast horizontal mem-
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ber 66. The pan 24 is provided with a dust skirt
68 surrounding an upstanding flange 10 on top
62. The uprights 54 and 64 are pivotally mount-

ed on a scale beam 12 fulcrumed at 74 on a gen-

erally upright support frame 76. The scale beam
12 is itself a framelike member, as will be best
seen in Fig. 9. It may be mentioned that in Fig.
9 the pans 22 and 24 as well as most of the top
62, have been removed.

The uprights 54 and 64 are projected down-
wardly to form a part of a parallel motion link-
age. For this purpose, the downward extensions
18 and 80 are pivotally joined by a link 82. The
general nature of the arrangement will be clear
from inspection of Fig. 8, showing how the ex-
tensions T8 and 80 beneath scale beam 12 are
joined by link 82. But link 82 may also be piv-
oted, as by means of a pin 81 (Fig. 7) passing
through a plate 83 screwed on the scale support
frame 16.

The scale is periodically bodily lifted by raising
the support frame 16 previously referred to. For
this purpose, frame 16 is mounted on four arms
forming a parallel motion linkage for maintain-
ing frame 16 in vertical position when it is lifted.
The amount of movement is very small compared
to the length of the links, and there is accord-
ingly no appreciable sideward displacement of
the scale. Referring to the drawings, there is a
pair of upper links 84 (Figs. 9 and 10), the mov-
able ends of which are pivotally connected at 86
to the upper corners of frame 16, and the oppo-
site ends of which are pivotally connected at 88
to a stationary pedestal 90. Referring now to
Figs. 10 and 11, the frame 76 is additionally sup-
ported by arms 92 which are pivotally connected
to the lower corners of frame 16 at 94 and to
the pedestal 90 at 96. The lower arms 92 are
longer than the upper arms 84, the extensions 98
thereof being bolted to a bridge 100 extending
therebetween. said bridge carrying a cam follower
roller 102 which rests on a lift cam {04 (Figs. 9
and 25) carried by the main cam shaft 105.
The position of cam follower roller 402 relative
to the arms 92 may be varied by an adjustable
mounting, best shown in Fig. 10. For this pur-
pose the follower 102 is carried between arms 108
pivoted at 110 and provided with a rigidly up-
standing finger {12. The bridge 1008 is provided

with a similar rigidly upstanding finger {14.

The fingers are locked in desired relative positioa
by means of a push screw (16 and a pull screw
{18. Thus, to raise the roller, the screw 116 is
backed away and screw [ 18 is tightened, and con-
versely, to lower the roller, screw ({8 is backed
away and screw 116 is tightened.

Because of the rapid operation of the machine,
and because the scale is bodily raised and low-
ered at considerable speed, I find that it is not
feasible nor desirable to use conventional scale
pivots or stones for the scale. Instead, I employ
comparatively tiny sensitive anti-friction bear-
ings, preferably ball bearings. one of which is
clearly shown at 120 in Fig. 10. The outside of
the bearing is sealed by a cover plate 122. The
bearing is carried on the shouldered outer end of
a pin 124 which is driven through upright 64 with
a force-fit, and forms a part of the upright.
Similar ball bearings are preferably employed for
the support of the load pan 22, and also for the
support of the scale beam on the frame. In the
case of the scale beam, the pins 14 are fixedly
secured in upstanding lugs 126 on the frame, as is
best shown in Figs. 7 and 9.

The scale may be initially balanced by means
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of adjusting weights in the form of knurled pairs
of nuts 128 threadedly received on screws 130
projecting from the ends of the beam, as is best,
shown in Pigs. 7 and 9.

It may be pointed out that thé scale has no
self-restoring force, that is, there is no attempt
to provide the same with a low center of gravity
so as to gravitationally seek its balance position.
It is restored to balance position after each
weighing operation by the return action of the
scale lock fingers subsequently described. The
advantage of this is in reducing the mass of the

scale and thereby speeding up the weighing ac-
tion of the same.

Scale release mechanism

The scale is normally held against tilting by
lock mechanism, the latter being released at the
moment the weight of the package is to be tested.
Referring to Pigs. 7 and 10 of the drawings, the
lock mechanism comprises lock fingers or screws
132 carried on arms 134 which are themselves
mounted on a shaft 36 extending parallel to
frame 76 and carried in bearings 138 formed in-
tegrally with frame 76. The arms 134 are
mounted on the ends of shaft 136 outside the
bearings 138. At an intermediate point between
bearings 138 the shaft 136 carries a depending
release arm {40. The lower end of this arm is
coupled to the downwardly extending arm 142
of an angle lever pivotally carried on a shaft
144, the latter being itself mounted on bearings
146 projecting from the pedestal 80. The other
arm 148 of the angle lever acts as a cam follower
arm adjustably carrying a cam follower roller
150, the adjusting mechanism generally desig-
nated 152 being similar to that previously de-
scribed for the follower roller 102. The arm 148
is normally urged upwardly by means of a pull
spring 154, the lower end of which is connected
to pedestal 90 at 156, and the upper end of which
is connected to an arm {58 formed integrally
with the angle lever or otherwise connected
thereto.

The connection between the release arm (49
and the cam follower arm preferably includes a
lost-motion device to permit lifting of the scale
without affecting the position of the scale lock
mechanism. In other words, the timing of the
scale release movement should preferably be
wholly independent of the timing of the scale lift
movement. In the present case, the desired re-
sult is obtained in a simple manner by coupling
the release arm 140 to the cam follower arm by
means of a vertical slot {68, best shown in Fig.
10. It will be evident that the pin 162 of release
arm {40 is vertically movable in slot {60 without
producing any oscillation of release arm 140.
Thus, when the scale is bodily lifted by means
of the arms 92, the rise of scale support frame
16 is accompanied by a rise in the position of
release arm (40, but there beinz no oscillation
of arm 140, the lock fingers 132 remain un-
changed in position, thereby preventing prema-
ture release of the scale.

Referring now to Fig. 7 and 10, the lock fingers
132 are preferably in the form of screws which
are adjusted to bear against the preferably en-
larged lower ends (64 at the bottom of the up-
rights of the scale. These uprights converge in
V-shape to meet at the enlarged ends 164. To
avoid wear, the bottom surfaces are preferably
faced with plates 166 of hardened steel. The
adjustment of screws {32 may be locked by means
of nuts 168. The adjustment is, of course, so
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made as to normally prevent oscillation or tilting
of the scale. When, however, the scale release
cam (shown at {710 in Figs. 9 and 25) moves the
cam follower 150 downwardly, the arms 148, 142,
140 and 134 are all turned clockwise as viewed
in Fig. 10, thereby lowering the stop screws §32
and so permitting free tilting of the scale. The
scale is released long enough for the weight test-
ing operation, as is explained in greater detail
later. The operating cycle of the machine is
subdivided for most efficient use of the compara-
tively small amount of available time. It goes
without saying that the scale release occurs im-
mediately following the rise of the scale, and
that the duration of scale release takes place dur~
ing the latter part of the time during which the
scale is elevated. )

The scale release movement. preferably takes
place at the rate governed by considerations of
acceleration, as is explained and taught more
fully in my Patent No. 2,197,381,

Ejector mechanism

The ejector has already been referred to at the
numeral 30 in Figs. 1, 5 and 6. Referring now to
Figs. 12 through 15, the ejector plate 30 is car-
ried at the forward end of a pair of arms 112
the forward ends of which are bent at 174 and
riveted or otherwise secured to plate 30 at 176.
The arms 172 are carried at the upper end of a
lever {18 pivoted, at 180. The broad configura-
tion of lever 118 is best shown in Fig. 12, which
also shows the manner in which the depending
part 182 of the lever is formed integrally but in
offset relation thereto. The bearing 180 is car-
ried at the upper end of a suitable pedestal [84.
Arms {72 are further supported by a link 186
which insures parallel motion of arms (12. 'The
latter are held apart by a spacer 188 (Figs. 12
and 14) at the upper end of lever 178, but are
bent together at the link 186, as is best shown in
Fig. 14.

It will be evident that counterclockwise oscil-
lation of lever 118 (Fig. 15) will cause the linkage
and the pusher 30 to move from the solid line
position to the broken line position, thereby
ejecting a package transversely off the conveyor.
The movement of lever 1718 is produced by a cy-
lindrical cam or barrel cam 190 (Figs. 9 and 12)
operating on a cam follower (92 (Fig. 12) which
is normally retracted from the cam groove 194, as
is shown in solid lines in Fig. 12. 'The ejector is
therefore normally inoperative. When, however,
the cam follower roller 192 is moved to the broken
line position 192, it is then received in the cam
groove 194, and the ejector is operated.

Cam follower 192 is carried at the upper end
of an arm 196 carried on an oscillatable and
axially reciprocable shaft 198 received in bearings
200 and 202. Shaft {98 carries an arm 204 the
upper end of which is articulated to arm (82 by
means of a pin 206 which slidably accommodates
the axial movement of shaft 198. The ejector
is normally held in retracted position by a ten-
sioned spring 208 (Figs. 9 and 15). The cam
follower 192 is normally urged into operative po-
sition by a compression spring 210 (Fig. 12) coiled
about shaft 198. However, it is held in retracted
position by appropriate latch mechanism next
described.

Referring to Figs. 12 and 13, a yoke 212 sur-
rounds shaft 198 ahead of a collar 214 secured to
the shaft. The yoke 212 is pivotally connected
at 216 to a latch arm 218 which extends trans-
versely of shaft 198 immediately thereabove.
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Referring now to Fig. 9, one end of the latch
arm 218 is pivoted at 220. An intermediate part
of the latch arm carries the yoke which engages
the axlally reciprocable shaft 198, but this point
of connection is not clear in Fig. 9, it being con-
cealed by parts of the scale thereabove. The
opposite end 222 of latch arm 218 abuts against
a latch detent 224, thereby holding the arm in
retracted position. The detent is pivoted at 226
and is normally urged into locking position by
a pull spring. 228. However, the detent is pro-
vided with a magnet armature disposed near a
magnet 230 which when energized, moves the

"detent and so releases the latch arm, thereby

permitting the cam follower to engage the cyl-
inder cam with resulting operation of the ejector.

These parts are more clearly shown, and the
operation will be more readily understood, by
reference to Fig. 8 showing the latch arm 2(8
pivoted at 220 and carrying a yoke at 216 for
restraining the axially movable shaft 198 against
the action of compression spring 210. The latch
arm 218 is held in retracted position by detent
224 pivoted at 226 and normally held in locking
position by spring 228. When, however, the
magnet 230 is energized, it attracts the detent
224, thereby releasing latch arm 218 and per-
mitting spring 210 to expand.

Magnet 230 is energized only in the event of
unbalance of the scale, or in the specific case here
shown, in the event of an underweight package
232 on load pan 22. With an underweight pack-
age, the standard weight 26 falls, thereby causing
a conductive member or bridge 234 on the scale
to engage a pair of contacts 236 arranged in the
circuit of magnet 230. Energy is supplied from
an outside source at 238, which may be connected
to an ordinary light or power line. The master
switch 240 is, of course, normally closed during
operation of the machine.

In order to exactly time the operation of the
ejector relative to the complete cyele of the ma-
chine, and irrespective of whether the under-
weight of the package is large or small, I prefer
to provide an additional timing switch generally
designated 242 in series with magnet circuit 230.
This switch is controlled by a cam follower 244

. cooperating with a cam. 246 carried by the main

50

cam shaft of the machine., It will be understood
that the contacts of switch 242 are closed only at

- the instant that the cam depression 248 reaches
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cam follower 284. This, of course, takes place at
the end of the weighing period, so that the re-
lease of the latch arm operates at its proper time
in the cycle.

Referring now to Figs. 9 and 25, the cam 246
is shown cooperating with cam follower. 244,
which in furn acts upon s switch housed at 242
(Fig. 9). :

The scale contacts 234 and 236 are shown in
greater detfail in Figs. 7 and 10 of the drawings.
It will there be seen that the contacts 236 are
mounted on springs carried by the scale- support
frame 76. The metallic bridge 234 is preferably
insulatedly mounted on a plate 250 extending
across the scale upright 80. The bridge 234 is
preferably provided with adjusting screws 252 so
that the gap at the contacts may be accurately
adjusted. I find that it is not safe to use a gap
less than, say, one millimeter, thus necessitating
a scale movement of a millimeter in order to de-
termine the presence of an underweight package.

After each operation of the ejector, the latch
and detent are restored to retracted or locked
position, thus preventing further operation of the
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ejector until another underweight package is de-
tected. Referring to Figs. 9 and 25, I provide a
restoring cam or latching cam 254 which operates
on a cam follower 256 connected to the latch arm
218, It will be understood that the moment the
latch arm is moved back, the detent 224 (Fig. 8)
is moved into holding position by its spring 248,
for the magnet 230 has meanwhile been deen-
ergized.

The entire operating cycle is completed in the
course of one revolution of the cam shaft. The
ejection of an underweight container at a station
beyond the scale instead of at the scale conserves
time and so speeds up the operation of the ma-
chine, for the reason that the underweight con-
tainer is moved off the scale and thereby clears
the same to receive the next approaching con-
tainer to be weighed. In other words, the scale
is receiving the next container while the preced-
ing container, if underweight, is being ejected.
Two containers are being operated upon simul-
taneously during a part of the rotation of the
cam shaft. If by the term “cycle” we refer to
the cycle of treatment of any one container, in-
stead of a rotation of the cam shaft, then the
cycle of one container overlaps the cycle of the
next succeeding container, thereby conserving
time in the operation of the machine.

Placement mechanism

It has already been mentioned in connection

with Figs. 1 and 5 that the machine is preferably
provided with placement mechanism to periodi-
cally release one of the packages in proper syn-

chronism with the lifting of the scale, to insure -

accurate placement of the package over the load
pan 22 when the scale rises. While not essential,
I prefer to use two separate means for this pur-
pose, specifically, the stop fingers 36 and the
placement fingers 38, the stop fingers releasing
one package at a time to the placement fingers,
and the latter accurately timing the release of
the package to the load pan.

The mechanism for operating the stop and
placement fingers may be described with refer-
ence to Fig. 9. Stop fingers 36 are mounted on
arms 258 carried at the upper ends of vertical
pins 260 and 262. Fingers 36 and arms 258 are
disposed above the top 62 of the machine. The
pins pass through the top, and the lower end of
pin 262 carries an arm 264 the end of which is
connected by means of a rod 266 (Figs. 9 and 25)
to a generally upright arm 268 carrying a cam
follower 210 engaging a stop finger cam 212. The
lower end of pin 260 (Fig. 9) carries an arm 2714

having a slotted end 276 receiving a pin 218 on °

arm 264. The pin 278 is located half-way be-
tween pins 260 and 262, It will be evident that
with this arrangement, the stop fingers are
moved equally and oppositely. The arm 274 pref-
erably forms one part of an angle lever the other
arm 280 of which is acted upon by a pull spring
282 which normally holds the stop fingers in
the package-stopping position shown in solid
lines in Fig, 9. In Fig. 16 the spread or released
position 36’ of the stop fingers is shown in broken
lines.

The operating mechanism for the placement
fingers 38 is substantially the same as that for
the stop fingers. The fingers 38 are carried on
arms 284 (Fig. 9) mounted on vertical pins 286
and 288. Pin 288 carries arm 290, the free end
of which is connected by a link 292 (Figs. 9 and
25) to a generally upright lever 294 carrying a
cam follower roller 295 cooperating with cam 296
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on the main cam shaft. The pin 286 (Fig. 9
carries an angle lever, arm 298 of which receives
a pin 300 mounted on arm 290 mid-way between
pins 286 and 288. The arm 302 is acted upon by
& pull spring 304, urging the placement fingers
38 into package-restraining position.

Cluich and drive mechanism

The machine as here described is not provided
with a separate driving motor. The machine is
assumed to be combined with a conveyor chain
in operation between other machines, such as
the filling machine 50 and sealing machine §2
mentioned in connection with Figs. 5 and 6 of
the drawings. In such case, the weight testing
machine may ke driven by the conveyor chain
itself, and this has the advantage not only of
eliminating a special motor, but also of maintain-
ing absolute synchronism in the operation of
the conveyor chain and the weight testing ma-
chine, Thus, referring to Fig. 6, the conveyor
chains 16 are led around sprockets 306 carried
on a clutch shaft 308. Appropriate guide wheels
310, 312 and 314 may be provided to lead the con-
veyor chains around sprockets 306. The clutch
shaft 308, through appropriate clutch means
and a local drive chain 316, may be used to drive
the main cam shaft 106 of the machine. Refer-

ring now to Fig. 16, the conveyor chain sprockets

306 are mounted on the clutch shaft 308 carried
in bearing 318 mounted cutside the casing of the
machine. Shaft 308 drives a clutch generally
designated 320, which in turn drives g sprocket
322. It is this sprocket which is connected by
the previously mentjoned local chain 316 (Fig.
6) to cam shaft 106. Referring momentarily to
Fig. 9, it may be mentioned that the local drive
chain meshes with sprocket wheel 324 carried
by the cam shaft 106, the chain being guided by
suitable idle or guide sprockets or/and wheels
326 and 328.

Clutch 320 is provided because it may be de-
sired at times to stop the operation of the weight
testing machine without, however, interrupting
the continued operation of the conveyor chains,
In such case, however, it is important that the
weight testing machine be stopped with the load
pan in lowered position, so that there will be no
interference with packages moving along the con-
veyor. Referring to Figs. 16 through 19, the
clutch comprises a crown wheel 330 forming the
driving part of the clutch. The sprocket 322 is
the driven part, and this carries a dog 332 piv-
oted on a stud 334 carried by sprocket wheel 322.
The tooth of the dog is normally urged into en-
gagement with the crown wheel by means of a
pull spring 336 connected to a stud 338 also car-
ried by sprocket 322. The normal driving rela-
tion of the parts is shown in Fig. 19.

Dog 332 is provided with a knock-out finger 340
which projects beyond the periphery of the
clutch. By moving a stop 342 from the broken
line position 342’ to the solid line position shown
in Fig. 17, the knock-out finger 340 is intercepted
by the stop 342, thereby releasing clutch 320, as
is shown in Fig. 18. The driven part of the clutch
remains in the position shown, so that the weight
testing machine always stops in a single posi-
tion. When stop 342 is moved back out of the
way of knock-out finger 340, the clutch is again
engaged and the operation of the machine is re-
sumed. To obtain release of the clutch at the
instant the scale is in a down position, a definite
relation between the position of the sprocket on
the clutch shaft and the position of the sprocket
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on thie camshaft is established before the chain
is placed on the sprockets, This relative position
is then maintained. ’

The stop 342 is mounted on an arm 344 oscil-
latable on a pin 346 carried by a suitable bracket
348 (Figs. 16 and 18). A control rod 350 ex-
tends upwardly from the hub 352 of arm 344 to
a suitable knob 351 (Fig. 6) conveniently dis-
posed above the top of the machine. If will be
evident that by shifting the knob between one

10

extreme position and the other, the stop 342 is

moved into or out of operative position, thereby
controlling the operation of the machine,
Inasmuch as the clutch operation is abrupt,
I prefer to provide a slightly yieldable connec-
tion between the clutch shaft 308 and the crown
wheel 330, Specifically, shaft 308 carries a
flange 354 (Figs. 17 and 20) having some pins
projecting therefrom through holes in leather
discs 856. In the present case, there are three
such pins indicated at 358 in Fig. 20. There is
also a driven flange 360 (Fig. 17) having three

pins 362 (Figs. 17 and 20) projecting through

the leather discs 356. “'The holes in flange 354 at
the pins 362 are enlarged, and similarly, flange
360 is provided with enlarged holes at the ends
of pins 358. The holes through the leather discs
are not enlarged. It will be evident that with
this arrangement, the driving torque is taken
through the leather discs, and the enlarged holes
afford a slight amount of yield or cushioning
action when the clutch is engaged.

When the machine is put out of operation, the

stop and placement fingers are preferably moved .

to the retracted position shown in broken lines
in Fig. 16 and are there held, in order not to in-
terfere with movement of packages along. the
conveyor. Specifically, an angle arm 364 is piv-
otally mounted on top of the machine at 366.
It is connected by means of a link 368 to a pusher
370 the tip of which is disposed adjacent the
end of arm 258. A similar pusher 312 is located
with its tip adjacent the end of arm 284. Push-
ers 310 and 372 are connected by a link 374, It
will be evident that with the pushers in the solid
line position shown in Fig. 16, there is no inter-
ference with the operation of the fingers 36 and
°38. However, upon movement of angle lever
364 from the solid line position to the broken line
position 364’, the link 368 is moved to the broken
line position 368’, thereby turning the pushers
to the broken line positions 370’ and 372’, re-
spectively. In this position, the ends of the
pushers force the arms 258 and 284 to the broken
line positions 258’ and 284’, thereby moving the
fingers to the broken line posmons 36’ and 38’.

This does not conflict with the action of the
cams, because it moves the cam followers away
from the cams., Thus the fingers might be
moved to inoperative position even without stop-
ping the machine., However, ordinarily the ma-
chine is stopped, and in the present structure,
the movement of the control knob 251 for the
clutch is itself used to operate the pushers 370
and 372. Specifically, the opposite end of angle
lever 364 (Fig. 16) is slotted at 376 and the
clutch control arm 358 passes through the slot
3716. Thus movement of the rod 350 (Fig. 16)
from the solid line position to the broken line po-
sition 350’ shifts the linkage controlling the stop
and placement fingers.

Because of the extremely uneven load during
rotation of the cam shsft, I prefer to apply 2
friction brake to the same. Thus, referring to
Fig. 6, I employ a stationary belt or band 412
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engaging a pulley 380, one end of band 412 being
fixed, and fhe other end being connected to a
spring 414. The pulley 380 is more clearly shown
in Fig. 9. The latter figure also shows a hand-
wheel 386 which is convenient when adjusting
the machine.

Modifications

‘While I have described the machine as being
driven by the conveyor chains and not requiring
a motor of its own, it will be understood that the
machine may, if desired, be driven by a local
motor. Thus, in Fig. 21, the main cam shaft 106
is provided with a sprocket 380’ driven by a com-
bined motor and reduction gear 382 through a

‘chain 384." The sprocket 380’ may correspond

to the sprocket 324 shown in Fig. 9. In this
case, the conveyor 388 (Fig. 21) is driven by
some other source of power, as, for example, by
filling or sealing machinery.

It will be understood that the conveyor 388
may, if desired, also be driven by the motor 382.

. In such case, it is merely necessary to pass the
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conveyor chain downwardly around a clutch
shaft, just as was previously described, the main
difference being that the clutch shaft will be
driven by the cam shaft 106 instead of vice versa.

In some cases the conveyors leading to and
from the weight testing machine may be in the
form of wide belts rather than a pair of spaced
narrow belts or chains. 1In such case, the spaced
conveyor chains may be localized at the weight
testing machine, and such an arrangement is
shown in Fig. 22, in which packages are supplied
by a belt conveyor 390 to & chain conveyor 392
passing over the top of the machine. The con-
veyor 392 may be exactly like that previously
described, except that it is used only at the
weight testing machine itself. The packages are
delivered from the weight testing machine by
another belt conveyor 894. In this case, the
machine is driven by a motor 386 driving the
conveyor chain 392, as by means of a belt or
chain 398 connected to the shaft 308. The mo-
tor 396 may instead be connected by a belt or
chain to shaft 400, as is indicated in broken lines
at 402. The main cam shaft 106 is connected to
the clutch shaft 308, as was previously described.

It is not essential that the load pan of the
scale pass literally through the conveyor or be-
tween two conveyor chains. In referring to the
load pan.as passing through the conveyor, I do
not mean to exclude the possibility of having it
pass around the conveyor. Thus, referring to
Figs. 23 and 24, the conveyor 404 is a solid belt or
chain - which is relatively narrow, although of
adequate width fo support the packages 406.
The load pan 408 of the scale is bifurcated, the
spaced parts 410 thereof straddling the conveyor
404. It will be evident from inspection of the
drawing that when the scale is raised, the load
pan will lift the package from the conveyor, and
then redeposit the same when the scale is low-
ered, just as was previously described.

As so far described, the machine is used solely
for ejecting underweight packages. For some
purposes, it may be desired to eject overweight as
well as underweight packages. A slightly modi-
fled arrangement for this purpose is illustrated
in Figs. 26, 27 and 28.

Referring to Fig, 26 and comparing the same
with Fig. 7, for example, one important difference
is the addition of the contact arm 234’ carrying
contacts 252’ for engaging spring contacts 236'.
These may exactly duplicate the parts 234, 236
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and 252 at the opposite end of the scale. Ob-
viously, an overweight package will cause the
added contacts to close. This will initiate opera-
tion of the ejector mechanism, as will be clear
from consideration of Fig. 28, which is a wiring
diagram much like that shown in Fig. 8, but dif-
fering in adding the contacts 234’, 236’, and con-
ductors 420 and 422 in which connect the con-
tacts 236’ in parallel with the contacts 236, It
will be evident that closing of either pair of con-
tacts will energize the magnet 230, and so release
the arm 218, all as was previously explained in
connection with Fig, 8.

Figs. 26 and 27 illustrate another modification
or change. Sometimes it is desired to allow pack-
ages to go through the weight testing machine
even though they areslightly overweight or under-
weight. The amounts of the excess or deficiency
in weight may be alike or may be different, and
only those packages whose error in weight is in
excess of the allowance or “tolerances,” as they
are called, are to be ejected. For this purpose, I
provide means to block operation of the scale so
long as the weights of the packages are within
the tolerances, and I permit the scale to operate
normally when these limits are exceeded.

Specifically, the frame 16 of the scale is pro-
vided with outwardly projecting arms 424 and 426
(Fig. 26) which carry platforms 428 and 439 on
which rest removable and interchangeable toler-
ance weights or poises 432 and 434. These have
upwardly projecting loops of wire 436 and 438
which are received over hooks 440 and 442 pro-
jecting from the ends of the scale. The tables
428 and 430 are preferably mounted on screws
444 threadedly received in the arms 424, 426, so
that their elevation may be adjusted until the
loops 436 and 438 just clear the hooks 448 and
442 when the scale is balanced. The adjustment
of screws 444 may be locked by means of lock
nuts 446.

It will be evident that when the scale attempts
to tilt, it must lift one or the other of the toler-
ance weights 432 and 434. The tolerance weight
thus determines the tolerance or permitted inac-
curacy in the package weight. In Fig. 26 the
tolerance weight 432 is shown much heavier than
tolerance weight 434. Such conditions are com-
mon in ordinary commercial practice, the larger

weight 432 representing the overweight tolerance,

and the smaller weight 434 representing the un-
derweight tolerance. The permissible under-
weight is strictly limited, but the permissible over-
weight may be much greater because unless it is
substantial, it does not pay to attempt to retrieve
the excess material,

In general, a machine which shows overweights
as well as underweights has an advantage even
when no attempt is made to recover excess ma-
terial, because it helps expose faulty operation of
the package filling machine, which might other-
wise produce a continuous series of overweights
without detection,

It should be understood that the use of toler-
ance weights is not restricted to a machine which
shows overweights and underweights. For ex-
ample, the hook 442 and the tolerance weight
434 may be used in cooperation with the contacts
234, 236, in a machine showing only under-
weights. Conversely, the tolerance weight 432
and the contacts 234’, 236’, might be used in a
machine showing only overweights. The advan-
tage of using tolerance weights is that they make
it possible to vary or determine the tolerance by
simply changing the magnitude of the poise. In
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the particular form shown in Fig. 26, the toler-
ance weights are significant in creating a rela-
tive difference in tolerance for underweight and
overweight packages, in addition to defining the
tolerances in an absolute sense.

Operation

The operation of the machine may be sum-
marized as follows. The conveyor chains 16 con-
vey a steady stream of packages through the ma-
chine. The packages are momentarily restrained
at the stop and placement fingers, but merely
enough to insure proper placement of the pack-
ages on the load pan of the scale.

The conveyor chains drive the clutch shaft 308,
which in turn drives the main cam shaft 105
through chain 316. The cam shaft carries a stop
finger cam, a placement finger cam, a scale re-
lease switch cam, an ejector restoring or latching
cam, a scale release cam, a scale lift cam, and a
cylinder or ejector cam. As the cam shaft ro-
tates, the scale is bodily lifted, following which
the scale is released for tilting movement. If
the package is correct in weight or over-weight,
there is no contact at the scale contacts, and
consequently no energization of the latch magnet
and no operation of the ejector. During con-
tinued rotation of the cam shaft, the scale is low-
ered, and the stop fingers and placement fingers
are operated in proper time to insure proper
placement of the next package.

When, however, a package is underweight, the
scale contacts are closed, the latch magnet en-
ergized, and the latch released, whereupon the
cam follower of the cylinder cam is moved into
engagement with the cam. The cam shape is
such that the ejector is not operated immedi-
ately, and instead, the scale is lowered and the
package redeposited on the conveyor. It is oniy
after the package has been moved along by the
conveyor to a point opposite the ejector, that the
ejector functions to slide the package sidewardly
off the conveyor, During continued rotation of
the cam shaft, the latching or restoring cam
shifts the latch arm back to latched position,
thereby disengaging the cam follower from the
cylinder cam.

The precision or minimum error to which the
machine will respond depends on the desired
speed, and also on the weight of the package to
be tested. In the particular machine here illus-
trated, a tolerance of one-quarter ounce is allowed
for a two-pound package at a speed of sixty-five
packages per minute. The mass being accel-
erated by the error or unbalance force consists
of the package being weighed, the standard
weight package, and the weight of the scale beam
and associated parts. In the breseat machine,
an error of one-eighth of an ounce is enough, on
theoretical computation, but due to wind resist-
ance, friction, and other such factors, I prefer to
allow a one hundred per cent safety factor, thus
prescribing the error or tolerance as one-quarter
ounce instead of an eighth of an ounce for g two-
pound package. The distance over which the
scale is moved by the accelerating force in the
available time may be reduced, but, as previously
pointed out, I prefer to use a minimum of one
millimeter in order to insure safe opening of the
scale contacts.

If the machine may be run more slowly, the
measurable error may, of course, be smaller, as
there is a greater time for the accelerating force
to move the scale. If the package is smaller,
the error may be smaller, as for example, approx-
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imately an eighth of an ounce for a one-pound
package, instead of one-quarter ounce for & two-
pound package. Or, instead of using a smaller
error, the machine might be run faster.

For packages which are very much smaller, the
machine is preferably redesigned to use an ap-
propriately smaller and lighter scale, so that the

mass of the scale will not add excesswely to the

mass of the packages.
It is believed that the operation as well as the

many advantages of my improved weight testing’

machine, will be apparent from the foregoing de-
tailed description thereof. The machine may be
set under a conveyor carrying packages, and tests
the weight of each package by only a momentary
interruption in the progress of the package along
the conveyor, and without necessitating any

change in the direction of movement of the same,-

The underweight package is ejected from the con-
veyor.at a later point in order to conserve all of
the time available in the operating cycle of the

machine. The machine operates at high speed,’

and may therefore be coupled directly to high
speed filling and sealing machinery, There is no
change in the orientation of the packages, thus
adapting the machine for use with packages hav-
ing an unsymmetrically located filling point. Ii
becomes possible to test the package weight be-
fore sealing the package, so that faulty packages
may be corrected, Extreme accuracy in the feed-
ing of the packages to the conveyor is not essen-
tial, for the weight testing machine has its own
mechanism for proper placement of the packages.
Where a driven conveyor is already available, the
conveyor may itself be used to drive the weight
testing machine, thus maintaining synchronism
and dispensing with the need for a special mo-
tor. The machinc may be put out of operation
without stopping the conveyor, and in such case
the load pan and the placement fingers are all
moved out of the path of the moving packages.
The bearings of the scale are ball bearings instead
of stones or agates, thereby avoiding any diffi-
culty which might arise from the repeated and
rather rapid raising and lowering of the scale.
The scale has no restoring force or low center
of gravity, and therefore weights at maximum
speed, its balance position being reestablished by
the scale lock fingers rather than by a gravita-
tional restoring force.

It will be gpparent that while I have shown and
described my invention in preferred forms, many
changes and modifications may be made in the
structures disclosed, without departing from the
spirit of the invention as sought to be defined in
the following claims.

I claim:

1. Weight testing apparatus comprising a
spaced pair of travelling conveyor chains for sup-
- porting and moving a series of objects or pack-
ages to be tested, a scale having a load pan form-
ing a part of the scale and so dimensioned as to
be capable of passing vertically between the con-
veyor chains, and means to periodically lift the
scale with its load pan bodily until the load pan
takes the weight of an object or package being
carried by the conveyor chains.

2. Weight testing apparatus comprising a
spaced pair of travelling conveyor chains for
moving a series of objects or packages to be test-
ed, a scale having a load pan so dimensioned as
to be capable of passing vertically between the
conveyor chains, means to periodically lift the
scale bodily until the load pan takes the weight
~ of an object or package being carried by the con-
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veyor chains, and means disposed at the con-
veyor ahead of the scale for periodically releas-
ing one of the objects in proper synchronism to
be picked up by the load pan when the scale is
lifted. )

3. Weight testing apparatus comprising a
spaced pair of travelling conveyor chains for
moving a series of objects or packages to be test-
ed, a scale having & load pan so dimensioned as
to be capable of passing vertically between the
conveyor chains, means to periodically lift the
scale bodily until the load pan tekes the weight
of an object or package being carried by the con-
veyor chains, a pair of stop fingers disposed at the
conveyor ahead of the scale for periodically stop-
ping the objects from movement with the con-
veyor, and a pair of placement fingers hetween
the stop fingers and the scale for periodically re-
leasing one of the objects in proper synchronism
to he picked up by the load pan when the scale
is lifted.

4. Weight testing apparatus comprising a
travelling conveyor for moving a series of objects
or packages to be tested, a scale having a load
pan so dimensioned as to be capable of passing
transversely of the conveyor, means to periodical-
ly lift the scale bodily until the load pan takes the
weight of an object or package being carried by
the conveyor, a drive shaft for said apparatus, a
clutch, a clutch release handle, and means
whereby movement of said handle disengages the
clutch with the scale in lowered position.

5. Weight testing apparatus comprising a
travelling conveyor for moving a series of ob-

- Jjects or packages to be tested, a scale having a

load pan so dimensioned as to be capable of pass-
ing transversely of the conveyor, means to
periodically lift the scale bodily until the load
pan takes the weight of an object or package be-
ing carried by the conveyor, placement means
disposed at the conveyor ahead of the scale for
periodically releasing one of the objects in proper
synchronism to be picked up by the load pan

- when the scale is lifted, a drive shaft for said

apparatus, a clutch, a clutch release handle, and
means whereby movement of said handle moves
the placement means to a position outside the
path of movement of the objects on the con-
veyor.

6. Weight testing apparatus comprlsing a
travelling conveyor for moving a series of objects
or packages to be tested, a scale having a load
pan so dimensioned as to be capable of passing
transversely of the conveycr, means to periodical-
ly lift the scale bodily until the load pan takes
the weight of an object or package being carried
by the conveyor, a pair of stop fingers disposed
at the conveyor ahead of the scale for periodical-
ly stopping the objects from movement with the
conveyor, & pair of placement fingers between
the stop fingers and the scale for periodically re-
leasing one of the objects in proper synchronism
to be picked up by the load pan when the scale is
lifted, a drive shaft for said apparatus, a clutch,
a clutch release handle, and means whereby
movement of said handle spreads the stop fingers
and placement fingers to a position outside the
path of movement of objects on the conveyor.,

7. Weight testing apparatus comprising a
travelling conveyor for moving a series of ohjects
or packages to be tested, a scale having a load
pan so dimensioned as to be capable of passing
transversely of the conveyor, means to periodical-
ly lift the scale bodily until the load pan takes
the weight of an object or package being carried
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by the conveyor, a pair of stop fingers disposed
at the conveyor ahead of the scale for periodical-
ly stopping the objects from movement with the
conveyor, & pair of placement fingers between the
stop fingers and the scale for periodically releas-
ing one of the objects in proper synchronism to be
picked up by the load pan when the scale is lifted,
a drive shaft for said apparatus, a clutch, a
clutch release handle, means whereby movement
of said handle disengages the clutch with the
scale in lowered position, and means whereby
movement of said handle spreads the stop fingers
and placement fingers to a position outside the
path of movement of objects on the conveyor.

8. Weight testing apparatus comprising a
travelling conveyor for moving s series of objects

or packages to be tested, a scale having a load.

pan so dimensioned as to be capable of passing
transversely of the conveyor, means to periodical-
ly lift the scale bodily until the load pan takes the
weight of an object or package being carried by
the conveyor, an ejector movable transversely of
the conveyor for pushing a faulty object or pack-
age off the conveyor, and means whereby said
ejector is operated in response to an unbalance
of the scale.

9. Weight testing apparatus comprising =
travelling conveyor for moving a series of objects
or packages to be tested, a scale having a load
pan so dimensioned as to be capable of passing
transversely of the conveyor, means to periodical-
ly lift the scale bodily until the load pan takes
the weight of an object or package being carried
by the conveyor, an ejector movable transversely
of the conveyor for pushing a faulty object or
package off the conveyor, said ejector being lo-
cated at a point beyonq the scale, and means
whereby sald ejector is operated in response to
an unbalance of the scale, the operation of the
ejector being so timed as to take place after com-
pletion of the weight-testing cycle and when the

faully object or package comes opposite the

ejector.

10. Underweight ejector apparatus comprising
a spaced pair of travelling conveyor chains for
moving a series of objects or packages to be tested
for underweight, a scale having a load pan so
dimensioned as to be capable of passing ver-
tically between the conveyor chains, means to
periodically lift the scale bodily until the load
pan takes the weight of an object or package
being carried by the conveyor, an ejector mov-
able transversely of the conveyor chains for push-
ing an underweight object or package off the
conveyor chains, said ejector being located at a
point beyond the scale, and means whereby said
ejector is operated in response to an underweight
on the load pan, the operation of the ejector belng
so timed as to take place after completion of the
weight-testing cycle and when the underweight
object or package comes opposite the ejector.

11. In combination, a filling machine for filling
containers through an opening unsymmetrically
located on the container, weight-testing appa-
ratus, sealing mechanism for sealing the afore-
said opening in the container, conveyor means
for supporting and conveying the containers from
the filling means through the weight-testing ap-
paratus to the sealing means without changing
the orientation of the containers, said conveyor
being so arranged that it supports the contain-
ers with a part of each container exposed at the
bottom, said weight testing apparatus compris-~
ing a scale having a load pan so dimensioned as
to be capable of passing transversely of the
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conveyor in order to engage the exposed bottom
part of each container, and means to periodically
lift the scale bodily until the load pan takes the
welght of the container being carried by the con-
veyor, and to then lower the scale to replace the
container on the conveyor without change in
orientation of the container.

12. In combination, a fAlling machine for fill-
ing containers through an opening unsymmet-
rically located on the container, incorrect weight
ejecting apparatus, sealing mechanism for seal-
ing the aforesaid opening in the container, a
spaced pair of conveyor chains for conveying the
containers from the filling means through the
weight testing apparatus to the sealing means
without changing the orientation of the cone
tainers, sald incorrect weights ejecting mecha-
nism comprising a scale having a load pan so
dimensioned as to be capable of passing ver-
tically between the conveyor chains, and means
to periodically lift the scale bodily until the load
pan takes the weight of an object or package
being carried by the conveyor.

13. Welght testing apparatus comprising a
travelling conveyor for moving a series of ob-
lects or packages to be tested, a scale having a
load pan so dimensioned as to be capable of pass-
ing transversely of the conveyor, means to pe-
riodically lift the scale bodily until the load pan
takes the weight of an object or packaze being
carried by the conveyor, placement means dis-
posed at the conveyor ahead of the scale for
restraining but periodically releasing one of the
objects in proper synchronism to be picked up by
the load pan when the scale is lifted, and an
ejector movable transversely of the conveyor for
pushing a faulty object or package off the con-
veyor.

14, Apparatus as defined in claim 13, in which
the apparatus is driven by the conveyor itself,
thereby maintaining proper synchronism be-
tween the movement of the conveyor and the op-
eration of the weight testing apparatus.

15. Weight testing apparatus comprising a
travelling conveyor for moving a series of ob-
jects or packages to be tested, a scale having a
load pan so dimensioned as to be capable of
passing transversely of the conveyor, means to
periodically lift the scale bodily until the load pan
takes the weight of an object or package being
carried by the conveyor, placement means dis-
posed at the conveyor ahead of the scale for
restraining but periodically releasing one of the
objects in proper synchronism to be picked up by
the load pan when the scale is lifted, an ejector
movable transversely of the conveyor for pushing
a faulty object or package off the conveyor, -a,
drive shaft for said apparatus, a clutch, a clutch
release handle, and means whereby movement of
said handle disengages the clutch with the scale
in lowered position.

16. Welght testing apparatus comprising a
travelling conveyor for moving a series of objects
or packages to be tested, a scale having g load
pan so dimensioned as to be capable of passing
transversely of the conveyor, means to periodical-
ly lift the scale bodily until the load pan takes
the weight of an object or package being carried
by the conveyor, placement means disposed at
the conveyor ahead of the scale for restraining
but periodically releasing one of the objects in
proper synchronism to be picked up by the load
pan when the scale is lifted, an ejector movable
transversely of the conveyor for pushing a faulty
object or package off the conveyor, a drive shaft
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for said apparatus, a clutch, a clutch release han-
dle, and means whereby movement of the handle
retracts the placement means to a position out-
side the path of movement of objects on the
conveyor.

17. Weight testing apparatus comprising a
travelling conveyor for moving a series of ob-
jects or packages to be tested, a scale having a
load pan so dimensioned as to be capable of
passing transversely of the conveyor, means to
periodically lift the scale bodily until the load pan
takes the weight of an object or package being
carried by the conveyor, placement means dis-
posed at the conveyor ahead of the scale for
restraining but pericdically releasing one of the
objects in proper synchronism to be picked up by
the load pan when the scale is lifted, an ejector
movable transversely of the conveyor for pushing
a faulty object or packagetransversely off the con-
veyor, a drive shaft for said apparatus, a clutch, a
clutch release handle, means whereby movement
of said handle disengages the clutch with the
scale in lowered position, and means whereby
movement of the handle retracts the placement
means to a position cutside the path of move-
ment of objects on the conveyor.

18, Weight testing apparatus comprising a
travelling conveyor for moving a series of objects
or packages to be tested, a scale having a load

pan so dimensioned as to be capable of passing g

vertically through the conveyor, means to periodi-
cally lift the scale bodily until the load pan
takes the weight of an object or package being
carried by the conveyor, a pair of stop fingers dis-
posed at the conveyor ahead of the scale for
periodically stopping the objects from movement
with the conveyor, a pair of placement fingers be-
tween the stop fingers and the scale for periodi-
cally releasing one of the objects in proper syn-
chronism to be picked up by the load pan when
the scale is lifted, an ejector movable trans-
versely of the conveyor for pushing an incorrect
weight obiect or package off the conveyor, said
ejector being located at a point beyond the scale,
and means whereby said ejector is operated in re-
sponse to an incorrect weight on the load pan, the
operation of the ejector being so timed as to take
place after completion of the weight-testing cycle
and when the incorrect weight object or package
comes opposite the ejector.

© 19, Weight testing apparatus comprising a
travelling conveyor for moving a series of objects
or packages to be tested, a scale having a load
pan so dimensioned as to be capable of passing
“vertically through the conveyor, means to periodi-
cally lift the scale bodily until the load pan takes
the weight of an object or package being carried
by the conveyor, a pair of stop fingers disposed at
the conveyor ahead of the scale for periodically
stopping the objects from movement with the con-
veyor, 2 pair of placement fingers between the
stop fingers and the scale for periodically releas-
ing one of the objects in proper synchronism to
be picked up by the load pan when the scale is
lifted, an ejector movable transversely of the con-
veyor for pushing an incorrect weight object or
package off the conveyor, said ejector being
located at a point beyond the scale, means where-
by said ejector is operated in response to an in-
correct weight on the load pan, the operation of
the ejector being so timed as to take place after
completion of the weight-testing cycle and when
the incorrect weight object or package comes op-
posite the ejeetor, a drive shaft for said apparatus,
3 clutch, a clutch release handle, and means
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whereby movement of said handle disengages the
clutch with the scale in lowered position.

20. Weight testing apparatus comprising a
travelling conveyor for moving a series of objects
or packages to be tested, a scale having a load
pan so dimensioned as to be capable of passing
vertically through the conveyor, means to periodi-
cally lift the scale bodily until the load pan takes
the weight of an object or package being carried
by the conveyor, & pair of stop fingers disposed at
the conveyor ahead of the scale for periodically
stopping the objects from movement with the con-
veyor, a pair of placement fingers between the
stop fingers and the scale for periodically releas-
ing one of the objects in proper synchronism to be
picked up by the load pan when the scale is lifted,
an ejector movable transversely of the conveyor
for pushing an incorrect weight object or pack-
age off the conveyor, said ejector being located at
a point beyond the. scale, means whereby said
ejector is operated in response to an incorrect
weight on the load pan, the operation of the ejec-
tor being so timed as to take place after com-
pletion of the weight-testing cycle and when the
incorrect weight object or package comes oppo- .
site the ejector, a drive shaft for said apparatus,
a clutch, a clutch release handle, and means
whereby movement of said handle spreads the
stop fingers and placement fingers to a position
outside the path of movement of objects on the
conveyor.

21. Weight testing apparatus comprising a
travelling conveyor for moving g series of objects
or packages to be tested, a scale having a load pan
so dimensioned as to be capable of passing verti-
cally transversely through the conveyor, means to
periodically lift the scale bodily until the load pan
takes the weight of an object or package being
carried by the conveyor, a pair of stop fingers dis-
posed at the conveyor ahead of the scale for
periodically stopping the objects from movement
with the conveyor, a pair of placement fingers be-
tween the stop fingers and the scale for periodi-
cally releasing one of the objects in proper syn-
chronism to be picked up by the load pan when
the scale is lifted, an ejector movable transversely
of the conveyor for pushing an incorrect weight
object or package transversely off the conveyor,
said ejector being located at a point beyond the
scale. means whereby said ejector is operated in
response to an incorrect weight on the load pan,
the operation of the ejector being so timed as to
take place after completion of the weight-testing
cycle and when the incorrect weight object or
package comes opposite the ejector, a drive shaft
for said apparatus, a clutch, a clutch release
handle, and means whereby movement of said
handle disengages the clutch with the scale in
lowered position, and additional means whereby
movement of said handle spreads the stop fingers
and placement fingers to a position outside the
path of movement of objects on the conveyor.

22. In combination, a filling machine for filling
containers through an opening unsymmetricaily
located on the container, weight testing appa-
ratus, and sealing mechanism for sealing the
aforesaid  openings in the container, conveyor
means for conveying the containers from the fill-
ing means through the weight testing apparatus
to the sealing means without changing the orien-
tation of the containers, said weight testing appa-
ratus comprising a scale having a load pan so di-
mensioned as to be capable of passing transversely
of the conveyor, means to periodically lift the
scale bodily until the load pan takes the weight
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of a container being carried by the conveyor,
Placement means disposed at the conveyor ahead
of the scale for periodically releasing one of the
contalners in proper synchronism to be picked up
by the load pan when the scale is lifted, and an
ejector movable transversely of the conveyor for
pushing a faulty container transversely off the
conveyor.

23. In combination, a filling machine for filling
containers through an opening unsymmetrically

located on the container, incorrect weight eject--

ing apparatus, a sealing mechanism for sealing
the aforesaid openings in the container, conveyor
means for conveying the contalners from the
fllling means through the incorrect weight eject-
ing apparatus to the sealing means without
changing the orientation of the containers, said
incorrect weight ejecting apparatus comprising a
scale having a load pan so dimensioned as to be
capable of passing vertically through the con-
veyor, means to periodically lift the scale bodily
until the load pan takes the weight of a con-
tainer being carried by the conveyor, a pair of
stop fingers disposed at the conveyor ahead of
the scale for periodically stopping the container
from movement with the conveyor, a pair of
placement fingers between the stop fingers and
the scale for periodically releasing one of the
containers in proper synchronism to be picked up
by the load pan when the scale is lifted, an ejec-
tor movable transversely of the conveyor for
pushing an incorrect weight container off the
conveyer, said ejector being located at a point
beyond the scale, and means whereby said ejector
is operated In response to an incorrect weight
on the load pan, the opertation of the ejector
being so timed as to take place after comple-
tion of the weight-testing cycle and when the
incorrect weight container comes opposite the
ejector.

24. Weight-testing apparatus comprising a
travelling conveyor for moving a series of objects
or packages to be tested, a scale having a load
ban so dimensioned as to be capable of passing

transversely of the conveyor, sald scale includ- .

ing a tolerance poise to determine the tolerance
or error permissible before tilting of the scale,
and means to periodically lift the scale including
the tolerance poise bodily until the load pan
takes the weight of an object or package being
carried by the conveyor, and to then lower the
scale to replace the object or package on the
conveyor.

25. Weight testing apparatus comprising a
travelling conveyor for moving a series of objects
or packages to be tested, a scale having a load
pan so dimensioned as to be capable of passing
transversely of the conveyor, means to periodical-
ly lift the scale bodily until the load pan takes
the weight of an object or package being carried
by the conveyor, and to thereafter lower the
scale to again place the object or package on the
conveyor, an ejector movable transversely of the
conveyor for pushing a faulty object or package
off the conveyor, and means whereby said ejec-
tor is operated in response to an unbalance of
the scale caused by either underweight or over-
weight of the object or package being tested.

26. Weight testing apparatus comprising a
travelling conveyor for moving a series of objects

or packages to be tested, a scale including a main v

support frame, a scale beam pivcted thereon, a
standard weight pan, a load pan so dimensioned
as to be capable of passing transversely of the
conveyor, tolerance poise supporting arms at the
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ends of the frame, tolerance poises'carried there-
by, hooks projecting from the ends of the scale
and movable with the scale beam for lifting one
or the other of the poises when the scale is tilted,
and means to periodically lift the scale support-
ing frame together with all of the aforesaid scale
parts bodily until the load pan takes the weight
of an object or package being carried by the con-
veyor, and to thereafter lower the frame to again
place the object or package on the conveyor.

27. Weight testing apparatus comprising a
travelling conveyor for moving a series of objects
or packages to be tested, a scale including a
main support frame, a scale beam pivoted there-
on, a standard weight pan, a load pan so di-
mensioned as to be capable of passing trans-
versely of the conveyor, stationary contacts car-
ried by the frame at the ends of the scale, mov-
able contacts at the ends of the scale arranged
for movement with the beam, and means to
periodically lift the scale supporting frame with
all of the scale parts bodily until the load pan
takes the weight of an object or package being
carried by the conveyor, and to thereafter lower
the frame to again place the objects or package
on the conveyor, and ejector means responsive
to closing of the aforesaid contacts.

28. Weight testing apparatus comprising a

travelling convevor for moving a series of objects

or packages to be tested, a scale including a main
support frame, a scale beam pivoted thereon, a
standard weight pan, a load pan so dimensioned
as to be capable of passing transversely of the
conveyor, statlonary contacts carrled by the
frame at the ends of the scale, movable contacts
at the ends of the scale arranged for movement
with the beam, tolerance poise supporting arms
at the ends of the frame, tolerance poises carried
thereby, hooks projecting from the ends of the
scale and movable with the scale beam for lifting
one or the other of the poises when the scale is
tilted, means to periodically lift the scale sup-
porting frame together with all of the aforesaid
scale parts bodily until the load pan takes the
weight of an object or package being carried by
the conveyor, and to thereafter lower the frame
to again place the object or package on the con-
veyor, and ejector means responsive to closing of
the aforesaid contacts.

29. Weight-testing apparatus comprising a con-
tinuously travelling conveyor for supporting and
moving a serles of objects or packages to be test-
ed with a part of each object or package exposed
at the bottom, a scale having a load pan so di-
mensioned as to be capable of passing trans-
versely of the conveyor in order to engage the
exposed part of the object or package, and means

. to periodically lift the scale bodily until the load

GO

pan takes the welght of the moving object or
package, and thereby arrests its movement for
the weighing operation despite the continuous
movement of the conveyor.

30. Weight-testing apparatus comprising a con-
tinuously travelling conveyor for supporting and
moving a series of objects or packages to be test-
ed with a part of each object or package ex-
posed at the bottom, a scale having a load pan
so dimensioned as to be capable of passing trans-
versely of the conveyor in order to engage the ex-
posed part of the object or package, and means
to periodically 1ift the scale bodily until the load
pan takes the weight of the moving object or
package and thereby arrests its movement, said
scale having widely spaced pairs of scale bearings
which are anti-friction ball bearings incapable
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of being dislodged by the brake action exerted by
the scale pan on the moving object or package.

31. Weight testing apparatus comprising a
travelling conveyor for moving & series of objects
or packages to be tested, said conveyor includ-
ing a long continuous band carried at its ends
on wheels having fixed axes, a scale having a
load pan forming a part of the scale and so di-
mentioned as to be capable of passing trans-
versely of the conveyor in a vertical direction,
and means to periodically lift the scale with its
load pan bodily until the load pan takes the
weight of an object or package being carried by
the conveyor.

33. Apparatus as defined in claim 30, in which
the scale lifting and weighing apparatus is driven
by the conveyor itself, thereby maintaining prop-
er synchronism between the movement of the
conveyor and the operation of the weight testing
machine, .

33. Weight testing apparatus comprising a
travelling conveyor for supporting and moving a
series of objects or packages to be tested with a
part of each object or package exposed at the
bottom, said conveyor including a long continu-
ous band carried at its ends on wheels having
fixed axes, & scale having a load pan so dimen-
sioned as to be capable of passing transversely of
the conveyor in a vertical direction in order to
engage the exposed part of the bottom of the ob-
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ject or package, means to periodically lift the
scale bodily until the load pan takes the weight
of an object or package being carried by the con-
veyor, and means disposed at the conveyor ahead
of the scale for periodically releasing one of the
objects in proper synchronism to be picked up
by the load pan when the scale is lifted.

34. Weight testing apparatus comprising a
travelling conveyor for supporting and moving a
series of objects or packages to be tested with a
part of each object or package exposed at the bot-
tom, said conveyor including a leng continuous
band carried at its ends on wheels having fixed
axes, & scale having a load pan so dimensioned
as to be capable of passing transversely of the
conveyor in a vertical direction in order to en-
gage the exposed part of the bottom of the oh-
ject or package, means to periodically lift the
scale bodily until the load pan takes the weight
of an chject or package being carried by the con-
veyor, a pair of stop fingers disposed at the con-
veyor ahead of the scale for periodically stopping
the objects from movement with the conveyor,
and a pair of placement fingers between the stop
fingers and the scale for periodically releasing
one of the objects in proper synchronism to be
picked up by the locad pan when the scale is
lifted. _ '
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