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3 Claims.

This invention relates to grading machinery
and more particularly to an apparatus for grad-
ing such articles as eggs, packaged foods, fruit
and things of a like nature, by weight.

Heretofore and prior to this invention, grad-
ers of the type to which this invention appertains
transferred the articles being graded by means
of gripping devices which gripped the article at
the commencement and then released it at the
end of a reciprocatory stroke of the gripping de-
vice. The said gripping devices naturally re-
quired not only considerable maintenance care
due to their complexity and number of moving
parts, but also careful adjustment to insure
proper gripping pressure which, if too slight,
would fail to properly grip the articles being
graded, and, if too great, might damage them.
According to the present invention, there is pro-
vided an apparatus for grading articles by weight
including a series of scale pans, each responsive
to a differently adjusted weight, and a set of con-
veying elements which shift or slide the articles
being graded over the scale pans, the arrange-
ment being such that gripping of the article is
entirely eliminated.

In the present apparatus, the several scale
pans serve conjointly with stationary intervening
elements to provide a longitudinally extending
guide trough along which the articles to be grad-
ed are initially propelled and to that end it is an
object of the present invention to provide means
for locking the scale pans in non-weighing posi-
tion during forward travel of the article convey-
ing elements and until that instant when the
conveying elements are on.their return stroke
and definitely removed from engagement with
the articles being graded.

A further object is to provide an apparatus
suitable for grading such fragile articles as eggs
wherein a plurality of conveying elements ar-
ranged in longitudinally spaced relation simul-
taneously traverse independent but similar or-
bits of movement disposed in a common vertical
plane, the orbital path of movement of each con-
veying element being such that during a certain
portion thereof it forwardly traverses a de-
pressed. rectilinear path along which an article
is shifted from a given scale pan to the next suec-
ceeding one, while during another portion thereof
it reversely or rearwardly traverses a path suf-
ficiently  elevated above the scale pans to clear
and engage a second article which may be rest-
ing on said given scale pan. )

A further object of the present invention is to
provide an apparatus for grading articles by
weight which includes an automatic feeding
mechanism that does not require accurate plac-
ing therein of the articles to be graded, the said
automatic feeding mechanism consisting of a
minimum of moving elements assembled to pro-

(CL 209—121)

vide a unit which is self-contained and detach-
able as such from the article-grading apparatus
per se and which is adapted to be operated by a
simple driving connection between it and a mov-
able part of the grading apparatus.

A further object of the present invention is to
provide an apparatus for the grading of eggs

wherein the possibility of crushing or breaking

the eggs is reduced to a minimum; wherein there
is not necessary delicate adjustment of parts on
the apparatus; and wherein the eggs are selec-
tively carried through the apparatus by a shift-

ing mechanism having a reciprocatory motion,

the said mechanism providing a slow and cush-
ioned engagement of the shifting elements with
the articles. to be graded, a rapid delivery to the
next succeeding scale pans of all articles weigh-

"ing less than a predetermined amount, and a

slow disengagement of the shifting elements
from the articles as the latter are brought to rest
on the several scale pans.

A still further object of the present invention
is to provide an apparatus for grading articles
which may be readily adapted for grading ac-
cording to two or as many more classifications as

20

may be desired and wherein a plurality of articles -

are selectively handled at one time,

A more specific object of the present invention
is to provide a grader of the above described
character wherein relatively all the parts thereof

30

are capable of being stamped or pressed out and -

wherein the number of machined parts is re-
duced to a minimum, thus making possible a
substantial reduction in the overall cost of the
apparatus without sacrificing in any respect its
ruggedness or efficiency of operation.

Other objects and advantages of the invention
will appear more fully hereinafter, it being un-
derstood that the invention consists substantially
in. the combination, construction, location and
relative arrangement of parts, all as will be de-
scribed hereinafter, as shown in the accompany-
ing drawings, and as finally pointed out in the
appended claims. .

In the accompanying drawings:

Figure 1 is a top plan view of an egg grading
apparatus constructed in accordance with and
embodying the principles of the present inven-
tion; ‘

Figure 2is a rear elevational view of Figure 1
as viewed from the motor side of the apparatus;

Figure 3 is a front elevational view showing
the drive end of the apparatus on a somewhat
enlarged scale;

Figure 4 is a vertical sectional view on the line 5

4—4 of Figure 3 showing the weighing pans in
article weighing and discharging position, the
latter being shown by dotied lines;

Figure 5 is a side elevational detail view of the
cam operated drive for the damper mechanism;
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Figure 6 is a vertical sectional view through the
automatic feeder taken on the line §—6 of Fig-
ure 1;

Figure 7 is a typical transverse sectional view
of the feeder trough;

Figure 8 is a rear elevational view of a part of
the automatic article feeding mechanism;

Figure 9 is a sectional view similar to Figure 6
of an alternative type of feeder showing the stop
in raised position;

PFigure 10 is a plan view of Figure 9;

Figures 11 and 12 show an alternative type of
damper bar for maintaining the scale pans locked
against movement, the bar being respectively
shown in said figures as in locking and unlock-
ing positions; and

Figure 13 shows an alternative type of article
shifting element.

Referring now to the drawings and more par-
ticularly to Figures 1 to 5 thereof, it will be ob-
served that the eggs to be graded are delivered
to the grading apparatus by means of an auto-
matic feeding mechanism, desighated generally
by the reference numeral {0, which feeding mech-
anism will be hereinafter described. 'The eggs are
successively delivered to a longitudinally extend-
ing fixed platform It of the grading apparatus
from whence they are propelled over one or more
of a series of scale pans 12, 13 and 14 by means
of reciprocating pusher elements 16, 17, 18 and 19.

The fixed platform (i of the apparatus is in-
terrupted at spaced intervals in its length to
provide a series of spaces within which are re-
spectively disposed the weighing scale pans 12,
13 and 14, it being observed that when the scale
pans are locked against weighing movement, by
means to be hereinafter described, they serve
conjointly with the stationary portions of the
platform 11 to provide a continuous support along
which the eggs may be shifted. To insure against
lateral displacement of the eggs during their
travel along the platform, the stationary portions
of the latter as well as the intervening scale pans
12, 13 and 14 are longitudinally grooved, as at
20, to provide a continuous guide track extending
from the feeding mechanism {0 to the final dis-
charge plate 15 of the apparatus.

The guide platform {1, which is suitably sup-
ported at a convenient elevation by legs 21—21,
is provided along its rear edge with an upstand-
ing flange 22 to which is secured, by means of
angle braces 23—23, a flat bar 24 arranged in the
plane of and in vertically spaced relation with
respect to the flange 22. Disposed between the
members 22 and 24 is another flat bar 25 which
is adapted to freely slide to and fro in the ver-
tical plane common to said members 22, 24 and
25. The bar 25 is maintained against lateral dis-
placement from said vertical plane by suitable
clips 26 (see Figure 2) secured to its rear face
at longitudinally spaced intervals and overlying
the rear faces of the upper and lower stationary
bars 22 and 24, it being understood, of course, that
any other suitable means may be provided for
this purpose. However, whatever means are so
provided they must permit free movement of the
bar 25 longitudinally with respect to the sta~
tionary bars 22 and 24.

Arranged to the rear and toward the extreme
left-hand or discharge end of the apparatus is
the motor unit 26a for driving the apparatus,
this unit including a motor which drives a power
shaft 27 through a suitable gear reduction drive
(not shown), the shaft 2T having fixed to its outer
end a drive arm or crank 28, the free extremity
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of which is pivotally connected, as at 29, to one
end of a reciprocating rod 30. This latter rod
30, which may be of any desired cross-section, is
bent into the form maost clearly shown in Figure
3 to provide what may best be termed as a “goose-
neck” connection between the crank arm 29 and
a shifting bar 21 located immediately in front of
the flange 22 of the apparatus. The connection
between the goose-neck 38 and the shifting bar
3t is effected by means of a transverse pin 32
rotatably secured to the free end of the goose-
neck 30 and projecting through an elongated slot
33 provided in the stationary flange 22 and se-
cured in any suitable manner to the shifting bar
31. The slot 33 in the flange 22 is of a length
sufficient to permit free and unimpeded travel of
the pin therealong to the full extent of the stroke
of the goose-neck 389 in each direction, it bheing
observed in this connection that upon rotation
of the crank arm 28 the goose-neck 30 imparts
a reciprocatory motion to the shifting bar 31.
The width of the slot 33 is somewhat greater
than the diameter of the pin 32 which traverses
the slot so that a limited amount of vertical play
is permitted in the shifting bar 31 during its re-
ciprocatory movement. It is important to ob-
serve at this point that due to the peculiar shape
of the goose-neck 88 and its angular relation with
respect to the crank arm 28, its intervention be-
tween said crank arm 28 and the shifting bar 31
affords a reduction in the speed of movement
of said shifting bar 31 both at the beginning and
at the end of each stroke thereof in either direc-
tion.

Pivotally secured, as by the pins 34, to the
slidable bar 25 are a plurality of article-propelling
members 29, these latter being arranged in spaced
relation along the said bar 25. In the apparatus
illustrated, four such article-propelling members
are shown. Each of these latter members in-
cludes a bell crank lever arm, the longer branch
35 of which extends lengthwise of the direction
of travel of the articles on the apparatus, while
the shorter branch 27 thereof projects down-
wardly and has its free extremity secured to the
shifting bar 31 by a transverse pin or other such
pivotal connection 38. The free outer extremity
of the longer branch 36 of each article-propelling
member is provided with a cup-shaped member
39 which is adapted to engage one side of the
article to be propelled from one station of the
apparatus to the next. The shifting bar 3l is
thus suspended from the upper sliding kar 25 by
the short branches 37 of the bell crank article~
propelling members 35 and in consequence there-
of any movement which may be imparted to the
shifting bhar 31 results in a corresponding but
delayed movement of the upper sliding bar 25.
This lag in movement of the sliding bar 25 with
respect to the shifting bar 3! is due to the fact
that as the shifting bar reverses its direction of
movement, the article-propelling members 35 are
caused to oscillate about their pivots 34 through
a limifed arc. During this limited arc of oscilla-
tion of the members 35 about their pivots 34, the
shifting bar 31 may move in one direction or an-
other without imparting any corresponding move-
ment of the sliding bar 25. When, however, the
members 35 reach the limit of their oscillation in
one direction or another, continued movement of
the shifting member results in corresponding
movement of the sliding bar 25. In the partic-
ular apparatus shown, the cscillatory movement
of the members 35 about their pivots 34 is deter-
mined by the play permitted between the pin 32
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extending transversely from the free éxtremity
of the goose-neck 30 and the slot 33 which it
traverses during reciprocatory movement thereof.
From-the foregoing, it will be apparent that as
the shifting bar 31 is propelled in its forward
direction, that is, in the direction of the arrow
shown in Figure 3, the frictional resistance of-
fered to the free movement of the sliding mem-
ber 25 will cause it to lag behind the shifting bar
in consequence of which the members 35 are
caused to oscillate about their respective pivots
34 into their full-line positions shown in Pigure
3. On the other hand, when the shifting bar 31
is reversed in its direction of movement and
moves from left to right (see Figure 3) ‘due again
to the frictional resistance offered to the move-
ment of the sliding bar 25, the latter lags behind
the shifting bar 31 in consequence of which the
members 35 are caused to oscillate about their
respective pivols 34 into the dotted line positions
shown in Figure 3. As shown most clearly in
Figures 1 and 3, it will be observed that the rela-
tion of the parts heretofore described is such that
when the shifting bar is in its extreme left-hand
position the several article-propelling members
25 -are so dispcsed relatively'to the several scale
pans 12, 13 and 14 that the articles respectively
propelled thereby are centrally disposed upon the
scale pans.

It will be observed that these scale pans, which
are all of similar construction, total one less than
the total number of a,rtlcle-propelhn‘g,r members
35 employed, this for a reason which will be ap-
parent hereinafter. As appears most clearly in
Figures 1, 2 and 4, each of the scale pans 12, 13
and 14 is carried by a bracket 40 which is piv-
oted, as at 41, to a fixed part of the under struc-
ture of the apparatus. Projecting rearwardly
from each bracket 40 is a screw 42 upon which
is threaded a balancing weight in the form of a
pair of locking nuts 43. It will be understood
that by axially adjusting the weighted nuts 43
along the screw 42, the scale pan may be balanced
for articles of predetermlned ‘weights. Where the
apparatus is employed for grading eggs by weight,;
the first scale pan (2 would be adjusted to dis-
charge therefrom only such eggs as exceed a pre-
determined maximum weight, the next scale pan
{3 would be adjusted to dischiarge eggs of a lower
than maximum weight, the third scale pan {4
would be adjusted to discharge eggs of still lower
weight but above a predetermined minimum,
while eggs less than said minimum would even-
tualiy be discharged by way of the final discharge
plate {5 of the apparatus. To prevent the scale
pans 12, 13 and 4 from lifting above the hori-
zontal plane of the platform 1(, an elevated bar
44 is provided to the rear of the apparatus upon
which the third weighing rods 42 are adapted to
rest, this bar 44 serving also conjointly with the
said weighted rods 42 to maintain the scale pans
at rest and in a common horizontal plane at all
times except when one or the other of said scale
pans is depressed to discharge therefrom an egg
of a weight sufficient to cause the scale pan to dip.

In the proper operation of this apparatus,. it is
desirable that the several weighing pans operate
to weigh the eggs only after they are definitely
at rest upon the weighing pans and, to that end,
locking means are provided for rendering the
weighing pans 12, 13 and i4 inoperative to weigh
or discharge any eggs except during the return
movement of the shifting members, this means
including a flat detent bar 45 which rests upon
any suitable fixed element of the apparatus, such

are pivotally supported. This detent bar 45 is free
to shift within the limits afforded by the pin and
slot connections 47 provided for securing it in
proper position (see Figures 1 and 2) and is pro-
vided with a plurality of longitudinally spaced
depending detents 48, one of the latter being pro-
vided for each weighing unit. It will be apparent
that by shifting the detent bar 45 to the right
(as viewed in Figure 1), the several detents 48
thereof assume positions immediately above the
pivoted brackets 40 of the weighing units to re-
strain the latter against weighing movement,
such locked condition of the latter being shown
most clearly in Figure 4.

In order that this locking of the weighing units
be effected automatically immediately as the
shifting bar 31 commences its forward or egg-
propelling stroke, the detent bar 45 is actuated by
a spring-pressed member 49, the operation of
which is controlled in turn by a cam 50 keyed to
the motor drive shaft 27. The member 49 is
slidably supported within a suitable mounting 5/
therefor and is so biased by the compression spring
52 that it tends normally to shift the detent bar
45 out of locking position. The free end of the
spring-pressed member 49 is provided with a cam
roller 53 which is in constant engagement with the
cam 50, the latter being of such shape (see Fig-
ure 5) and so angularly related to the crank arm
28 that during the forward stroke of the shifting

‘bar 31 the member 48 is forced outwardly against

the compressive force exerted by the spring 52
to shift the detent bar 4% into scale-locking posi-
tion.

It will be noted that the cam 50 is of such con-
figuration that the high surface 50a thereof is
of a linear extent sufficient to maintain the detent
bar 45 in weighing pan-locking position during
the time interval that the eggs are in motion along
the grooved track of the apparatus and for such
additional time as is required for the eggs to come
definitely to rest upon their weighing pans. On

~the other hand, the low surface 50b of the cam

is of a linear extent sufficient to insure unlocking
of the detent bar 31 for an interval of time long
enough for the several weighing pans to accu-
rately weigh the eggs. Preferably, the weighing
interval commences immediately after the mem-
bers 39 are definitely disengaged from the eggs
at the end of the forward stroke of said members
and terminates immediately prior to the instant
when the eggs are re-engaged by said members
at the beginning of their forward stroke.

As has been previously mentioned, the grading
apparatus is provided with a feeding mechanism
10 adapted automatically to feed the articles to
be graded successively into position upon the re-

3.

as the brackets 46 upon which the weighing pans-
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ceiving end of the platform 1i for engagement -

by the first one of the series of shifting members
35. As gppears most clearly in Figures 1, 6,7 and
8, this feeding mechanism I8 includes an inclined
through 55 extending laterally with respect to the
receiving end of the fixed platform i of the appa-
ratus, the inclination of this trough 55 being such
that the several arficles placed thereon tend to
move under the influence of gravity toward the
plaform It. To insure proper positionment of the
articles during their movement along the inclined
trough 15, the latter is provided with a laterally
extending groove 56 which serves as a guide for
the articles. Where the apparatus is employed for
egrading fragile articles, such as eggs, it is prefer-
able to coat or otherwise cover the trough with
s cushioning material, such as rubber, to prevent

60

65

70

s




10

15

20

25

30

35

40

45

650

53

60

65

70

75

4
damage to the articles. The trough, of course,
may be of any suitable leingth to aceccmmeodate any
dssired number of articles to be graded.

As appears most clearly in Figures 1 and 6, the
discharge end 57 of the trough terminates just
short of the fixed platform Il of the apparatus
and is notched out in said end to provide an cpen.
ing 58 through which is upwardly projected a
stop member 59, which latter serves, when in the
full-line position shown in Figure 6, to inter-
rupt the free movement of the eggzs along the
trough 55 and onto the platform {t. However,
when the stop member 58 is depressed into the
dotted line positionn shown in Figure 6, the arti-
cles are free to move by gravity along the inclined
trough 55 toward the platform 1. :

It will be noted that the stop member 5¢ is fixed
to and carried by the free end of a pivoted lever
arm 68 which is pivoted, as at 64, within a bracket
62 secured to the rear face of the upstanding flange
22 of the fixed platform i1 of the apparatus, The
pivoted lever 60 is of the angular shape most
clearly shown in Figure 6 and is so connected by
a tension spring 63 to a fixed point on the appa-
ratus that it tends normally to assume the full-
line position shown in Figure 6. Also fixed to and
carried by the lever 60 in suitably spaced rela-
tion to the stop 58 is a second stop member €4,
preferably in the form of a wire bail having up-
standing laterally spaced legs 65 and 66 connected
at their tops by a cross-member 61, The stop 64
thus forms in reality an inverted U and it is so
arranged relatively to the stop §9 that when the
lever is in its full-line position shown in Figure 6,
the stop §9 engages the first egg, while the stop
64 is in an elevated position ineffective to hinder
the free passage of any eggs therethrough. How-
ever, when the lever is depressed into the dotted
line position shown in Figure 6 so as to retract the
stop 89 into a position permitting the egg thereto-
fore engaged by it to pass freely from the delivery
trough onto the weighing platform I1{ of the appa-
ratus, the second stop 64 is correspondingly de-
pressed sufficiently to engage, as at 68, the next
succeeding egg, to prevent the latter from mov-
ing down the delivery trough. Thus, the stop
members 59 and 84 of the feeding mechanism co-
operate to insure delivery of the eggs one at a time
to and upon the weighing platform ({ and by
suitably timing the actuation of the lever 65 with
respect to the operation of the egg-shifting mem-
bers 35, it will be apparent that a single egg is de-
livered to and upon the receiving end of the plat-
form i! only after the egg previously delivered
thereto had been shifted along the track (1 to
and upon the first of the series of weighing pans
{2, 13 and i4.

To effect automatically this desired single de-
livery of the eggs from the delivery trough 55 to
the platform (1, the shifting bar 28 is provided
upon the rear face thereof with a cam member
68, the main body of which is spaced from the
bar 25 and is provided with a cam slot 78 of the
shape best shown in Figure 8. Pivoted upon a
fixed part of the apparatus, as at T{, is a second
cam member 12 the upper end of which is pro-
vided with a laterally extending stud or pin 13
projecting freely through the cam slot 79 of the
member 89. The lower part of the pivoted cam
member 12 is of such configuration (see Figure
8) and is so arranged with respect to the lever 88
that tilting of the pivoted cam 72 into the dotted
line position shown in Pigure 8 causes the lever
60 to be depressed against the action of the ten-
sion spring 63. In this connection, it will be ob-
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served that the cam slot 10 is divided into com-
municating vertically offset portions 78a¢ and 10b
so that when the pin 13 of the pivoted cam mem-
ber 12 traverses the slotted portion 18b the cain
member 72 is maintained in its vertically upright
position, while when said pin traverses the por-
tion T0a of the cam slot, the pivoted cam 72 is
necessarily tilted into its dotted line position. In
other words, so long as the pin T3 of the cam 12
rides in the portion 78b of the cam slot, the lever
60 is unaffected by the cam and is maintained
in its raised position under the influence of the
tension spring 63. On the other hand, when the
said pin 13 is caused to traverse the portion 70c
of the cam slot, tilting of the cam 72 about its
pivot Tl is effected, in consequence of which the
toe T2a of the member 72 depresses the lever €2
against the restraining influence of the tension
spring 63. Inasmuch as the bar 25 derives its

reciprocatory motion from the motor drive of the o

apparatus through the intervention of the goose-
neck 30, the shifting bar 31 and the egg-shifting
members 35, it will be seen that the feeding
mechanism 10 is likewise operated by the motor

drive of the apparatus and is controlled in opera- -

tion by the motion of the reciprocating bar 25.
As appears most clearly in PFigure 1, it will be

observed that the apparatus includes a collecting-

tray 15 of canvas or other suitable material

which extends forwardly from a point beneath -

the platform Il and is divided by suitable par-
titions into a plurality of compartments 15a, 150,
18¢ and T5d corresponding in number to the
number of egg-discharging stations on the appa-

ratus, which in the case illustrated total four, the .

last of which consists of the inclined final dis-
charge plate 15 from which the lightest weight
eggs are discharged into the receiving compart-
ment 18d. The compartments 15a, 150 and T5c,

of course, respectively receive eggs of weights re-

spectively sufficient to over-balance the prede-
terminedly balanced weighing pans 12, i3 and
{4, the eggs delivered from the pan 2 being of
heaviest weight and those from the pan i4 of
lightest weight.

In operation of the apparatus, it will be under-
stood that the eggs to be graded are initially
placed upon the feeding trough %5 of the feeding
mechanism in the tandem relation shown most
clearly in Figure 6 and in which the eggs are
designated by the reference characters A, B, C
and D. When the stop members 53 and 64 of
the feeding mechanism are depressed into their
dotted line position by the means heretofore de-

scribed, the first egg A rolls onto the platform i, ¢

as indicated by the reference character A’. The
eggs B, C and D are, however, restrained from
movement along the trough 5% by the second stop
64 and it is not until the egg A’ has been shifted
from its initial position on the platform 11 to the
first scale pan 12 that the lever 60 is returned to
its uppermost position to thereby permit the eggs
B, C and D to roll under their own weight down
the trough 55 to the point where the egg B is en-
gaged by the stop 59, it being thus apparent that
the two stops 59 and 64 coact to permit only that
egg which is located therebetween to roll onto the
platform 11 for subsequent engagement by the
shifting member 35. In other words, the stops
59 and 64 alternate to interrupt the passage of
the eggs down the feeding trough 55, the stop 59
being operative to interrupt the movement of all
eggs positioned behind it, while the stop 64 is
operative to interrupt the movement of all but
the first egg in the line. As an egg is delivered
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first. station or.platform 12.

move from their full-line position shown in Fig-
ure 1 into positions to.the right .thereof so that
the extreme right-hand cup-shaped eleinent 39
of the egg-shifting members engages behind the

-€88s 80 positioned on the platform 1 prelimi-
narily to shifting it to the left and onto the first’

scale pan. Ii. If the egg so positioned on the
scale pan {1 is of a weight insufficient to over-
balance said scale pan, it will remain thereon,
but if it is of heavier than predetermined weight;
the scale pan 12 will- dip and the egg will be dis-
charged therefrom. into the compartment 715q.
As the ‘egg reaches the first station on the appa-
ratus, i. e., the scale pan 12, the next succeeding
egg B in the feeding trough 55 is delivered to the
platform {1 and is there engaged by the element
39 of the first shifting member.35. Simultane-
ously, the element 29 of the second shifting mem-
ber 35 engages the first egg if the latter is lighter
than the predetermined weight necessary to effect
its discharge from the scale pan 12 and both eggs
A and B are simultaneously shifted leftward
along the platform i, the first egg.to the second
station or scale pan 13 and the second egg to the
This .action con-
tinues with:all of the .eggs so that at one time as
many as four eggs may. be simultaneously shifted
from. one station to the next in the apparatus
disclosed. - Tt will be understood, of course; that
the shifting members 85. operate continuously
within the permissible limits of their movement
to shift an. egg from one station to another so
that each egg is progréssively shifted through the
several stations until it reaches that one from
which it is discharged by reason of its own weight.
Thus, all eggs above s .maximum predetermined
weight are immediately discharged from the scale
12 info the compartment 15, while all eggs below
a predetermined minimum weight are discharged
from the final discharge plate 15 into the com-
partment 18d, the:compartments. 156 and T5c re-
ceiving eggs of intermediate weights. It will be
apparent that the action is fully automatic and
that once the eggs are placed in the trough of the
feeding mechanism 10 no further attention is re-
quired to sort them aeccording to weight. Be-
cause of the fact that the weighing pans are posi-
tively: locked against movement from the time
that the eggs are engaged by the several shifting
members 85 until the time that the eggs are
shifted into their new positions and the said
members 5 are definitely withdrawn from en-
gagement with the eggs, accurate weighing of
the eggs is insured. . ‘

.Figures 9 and 10 show a modified form of feed-
ing mechanism in which a horizontally disposed
longitudinally extending cam member 80 ig se-
cured to the sliding bar 25 of the grading appa-
ratus. Secured to the trough 53 of the feeding
mechanism at its inner end is a depending
bracket 81 to which is pivoted, as at 82, a lever
83 having the angularly related arms 84 and 85.
Rotatably journalled upon the upper end of the
arm 84 of the lever 83 is an elongated cam roller
86 which engages the edge of the cam member
80. A tension spring 87 interconnects the lever
83 and a fixed part of the apparatus to normally
urge the cam roller 86 into constant contacting
engagement with the actuating edge of the cam
member 80. )

Pivotally secured to the trough 55 of the feed-
ing mechanism is a U-shaped bail 88, the oppo-
site legs 89 and 90 of which are respectively piv-
oted to the opposite side walls of the trough 55,

&

as-at 91 and 92. The cross member 93 of the bail
serves the same function as the cross member 671
of the stop 64 shown in Figure 6. Pivotally se-
cured to the lever 83, as at 94, is a stop 95 which
projects upwardly through a .suitable aperture
96 in the base of the trough 55 into the path of
movement of the eggs positioned in said trough.
Also carried by the lever 83 is an actuating mem-

‘ber 87 for actuating the rear stop 88.  The stops

85 and 88 of Figures 9 and 10 respectively serve
the same purpose and operate in substantially
the same manner as do the stops 59 and 64 of
Figure 6, it being observed that as the sliding bar
25 reciprocates, the cam member 80 is likewise
reciprocated and causes the cam roller 86 to move
toward and away from the face of the bar 25.to
thereby oscillate the lever 83 about itg pivot -82.
If desired, by suitably weighting the free end of
the lever 83, the tension spring 81 may be dis-
pensed with, in which case the feeding mecha-
nism could be disassociated bodily from the grad-
ing apparatus without requiring any mechanical
disconnection of parts. It will be understood, of
course, that either type of automatic feeding
mechanism disclosed could ke employed in-asso-
ciation with the grading apparatus without
affecting the construction or operation of the
latter because in both cases actuation and con-
trol of the stops of the feeding mechanism is ob-
tained through the sliding bar 25 of the grading
apparatus. ‘
Figures 11 and 12 show a modified form of stop
mechanism for automatically locking the scale
pans 12, I3 and 14 against weighing movement
during the interval hereinbefore referred to when
such weighing is not desired. In place of the
horizontally disposed detent bar 45 and its de-
pending detents 48 shown in Figure 4, the modi-
fication of Figures 11 and 12 employs g vertically
disposed detent bar 160 in which is provided a
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plurality of longitudinally spaced apertures 10f

each of substantially triangular shape. ' This ver
tically disposed detent bar 100 is suitably sup-
ported for longitudinal shifting movement. and is
50 located that the several threaded rods 42 of

angular aperture 10f of the bar. Secured to the
bar 100 is a spring pressed rod 102 which is fitted
at its free extremity with a cam roller 103 for en-
gagement with the cam 104 corresponding to the

45
the weighing pan project freely through the tri-

50

cam 50 of Figure 5. As appears quite clearly in

Figures 11 and 12, the triangular apertures 181
are each so arranged that the hypothenusal edges
thereof are inclined with respect to- the horizon-
tal and respectively constitute cam surfaces

55

which function to cam the rods 42 of the weigh-

ing pans downwardly when the detent bar 100 is
shifted from right to left. Figure 11 shows the
detent bar 100 shifted into.scale pan locking posi-
tion by the cam 104, it being observed that the
high surface {04a of the cam has forced the rod
102 to the left against the influence of the com-
bression spring {05. Figure 12 shows the rod 162
forced to the right under the action of this com-
pression spring {05 with the cam roller 103 there-
of engaging the low surface 104b of the cam,
thereby so locating the weight rods 42 of the scale
pan within the apertures 101 as to permit them
to lift into the raised position shown. This raised

‘position of the rod 42 as shown in Figure 12 cor-
.responds, of course, to a lowered position for the

scale pans, thereby permitting eggs to be - dis-
charged therefrom. It will thus be seen that the
mechanism of Figures 11 and 12 ig functionally
and operatively similar to the mechanism shown
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in Figures 1 to 4 for locking the weighing devices
in inoperative position.

Figure 13 shows a modified construction of egg
shifting member which may be employed in lieu
of the member 35 as shown in Figures 1 to 4.
In place of the previously described rigid arm

'36 of the egg shifting member 35, the modified

construction employs a split arm (86, the parts
107 and 198 thereof being pivotally connected,
as at 168. A wire spring (18 so interconnects
the members 167 and 188 as to normally main-

‘tain the Iatter extended in straight-line relation.

Secured to the outer extremity of the spring
pressed part (88 is a downwardly presenting
cup-shaped element f{( which is shaped to more
or less snugly fit over the upper side of an egg
(shown by the dotted line in Figure 13).

The spring 110, while sufficiently strong to in-
sure a firm engagement of the member {11 with
the egg, is nevertheless not so strong as to pos-
sibly crush the egg. The member {88 with its
spring-pressed part 188 thus cperates to pull the
eggs along the grading platform of the apparatus
and through the various weighing stations there-
of, the spring-pressed part {08 being so angu-
larly adjustable with respect to the part 167 to
which it is pivoted as to compensate for and in-
sure proper engagement with eggs of different
sizes.

Tt will be understood, of course, that the vari-
ous modifications shown in Figures 9 to 13 of the
drawings may be employed in lieu of their equiv-
alent constructions shown in Figures 1 to 8
without altering or in anywise affecting the
cycle of operations of the apparatus as previ-
ously described. It will also be understood that
the apparatus may be modified in still other re-
spects without departing from the general prin-
ciples thereof and it is contemplated that such
modifications may be made from time to time.
From . the foregoing description, it will be ap-
parent that the present invention provides an
apparatus for grading eggs and other articles
by weight which includes a plurality of weighing
devices each responsive to predeterminedly ad-
justed different weights and a set of cooperating
article shifting members for shifting the articles
to be graded successively to the several weighing
devices. By the provision of means for insuring
the locking of the several weighing devices to
render them inoperative as the articles to be
graded are shifted along the grading platform cf
the apparatus, and which means operate to re-
lease the weighing devices only after the articles
have come definitely to rest upon the several
weighing pans, accurate grading of the -articles
is insured. Also, by providing the grading ap-
paratus with a feeding mechanism of the char-
acter described and shown in the drawings, a
minimum of attention is required during the
operation of the grading apparatus. While in
the foregoing description the apparatus has heen
described as for grading of eggs, it will be under-
stood, of course, that the present apparatus is
adapted for grading various other articles and
it will be understood, therefore, that the inven-
tion is not at all intended to be limited solely to
an egg grading apparatus.

What is claimed as new and useful is:

1. In an apparatus for grading articles by
weight, having a horizontal track including at
spaced intervals therein & series of pivoted
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weighing pans respectively responsive to differ-
ent weights, and propelling means for shifting
the articles to be graded along said track for
discharge from said weighing pans, respectively,
as said articles exceed in weight the minimum
necessary to depress said weighing pans into in-
clined, article discharging position; character-
ized by that the propelling means comprise a
pair of vertically spaced longitudinal bars dis-
posed longitudinally of the track, and forming
a longitudinal guideway, a slidable bar disposed
in said guideway, a series of spaced article pro-
pelling devices pivotally mounted on said slid-
able bar, each of said devices comprising a bell
crank lever pivoted at its corner to said slidable
bar, one arm of said bell crank lever having an
article engaging element at its free end, the
other arm of said bell crank lever being’ sus-
pended from said pivot point, a longitudinally
reciprocable strip, pivotal connections between
the lower ends of each of said other arms and
said strip, and power means for reciprocating
said strip.

2. In an apparatus for grading articles by
weight, having a horizontal track including at
spaced intervals therein a series of pivoted
weighing pans respectively responsive fo differ-
ent weights, and propelling means for shifting
the articles to be graded along said track for
discharge from said weighing pans, respectively,
as said articles exceed in weight the minimum
necessary to depress said weighing pans into in-
clined, article discharging position; character-
jzed by that the propelling means comprise a
longitudinal guideway disposed above and in
rear of said track, a slidable bar disposed in said
guideway, a series of spaced article propelling
devices pivotally mounted on sald slidable bar,
each of said devices comprising a bell crank
lever pivoted at its corner fo said slidable bar,
one arm of said bell crank lever having an ar-
ticle engaging element at its free end, the other
arm of said bell crank lever being suspended
from said pivot point, power means for operat-
ing said propelling means and a reciprocable bar
pivotally connected to the lower ends of each of
gaid other arms and connected to said power
means.

3. In an apparatus for grading articles by
weight, having a horizontal track including at
spaced intervals therein a series of pivoted
weighing pans respectively responsive to differ-
ent weights, and propelling means for progres-
sively shifting the articles to be graded along
said track for discharge from said weighing pans
respectively as said articles exceed in weight the
minimum necessary to depress said weighing
pans into inclined, article discharging position;
characterized by that the said apparatus is pro-
vided with means for positively maintaining said
pans in a common horizontal plane while the
articles are being shifted, said means comprising
3 longitudinally disposed plate having a plurality
of openings through which the beams of said
scales pass, one face of said opening being in
engagement with said beam throughout the
shifting operation, and means for moving said
plate so as to release said ‘pan for operation
when the shifting devices are out of engagement
with said articles. .
PAUL GUGGENHEIM.
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