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1

The present invention relates to feeding ma-
chines and more particularly to machines adapt-
ed to feed accurately determined quantities of
powdered, pulverized, granular, pasty, and other
materials.

It is generally desirable to feed materials such

as the above directly into cartons, tubes or other

containers ih which the material is to be sold.
In eonnection with such feeding or filling opera-
tions it is most desirable to measure the various
materials with a high degree of exactness or
accuracy. If the feeding and measuring gives
short measure, the manufacturer will be liable
to prosecution for violation of the law ; if exces~

sive measure is given the material will overfiow |

the containers to promote unsanitary and un-
sightly conditions and there may also result in-
creased costs to the manufacturer.

Numerous machines or mechanisms have been
devised for feeding and measuring materials bus
they have presented various objections in practi-
cal usage, one objection being the difficulty of ob-
taining requisite exactness of control to thereby
feed closely determined quantities of material.
Where the filling and measuring machine is of
the type which utilizes a rotatable auger or screw

5 Claims.  (Cl, 222—70)
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for feeding material it has heretofore proven

difficult to obtain practically instantaneéous start-
ing and stovping of auger at any given instant
of time or position of the auger. Where friction
plate clutches or couplings are utilized to control
rotation of the feed screw or auger the plates are
subjected to excessive wear and, due to plate
slippage, this type of coupling means is not well
adapted to effect instantaneous starting and
stopping of screw rotation at a desired instant.
It has been attempted to remedy the objection
to friction plate types of couplings by utilizing
clutches or couplings of more “positive’” type, but
such devices are generally dependent upon the
rotation of two fixed points, which means that
the auger or screw is not readily engaged and
disengaged with a driving means at any angular
position of the drive means. :

The present invention aims to provide new and
improved feeding and measuring mechanisms
which are adapted to instantly start and stop at
any instant of time or at any point in the actua-
tion of a feed screw, auger or other feeding
means. The invention further contemplates. the
provision of means adapted to accurately and
contintiously control the. feeding and non-feed-
ing -periods of operation of a feeding machine
and to facilitate selective determination of these
periods. :
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An object of the present invention is to provide
new and improved feeding and measuring means.
Another object of the invention is to provide
a’ feeding apparatus or machine adapted to fill

receptacles with a high degree of accuracy.

Another object of the invention is to provide
a feeding or measuring machine embodying im-
proved actuating mechanism.

Another object of the invention is to provide
a . new and improved means or mechanism for
controlling the operation of a feeding or meas-
uring machine, '

A further object of the invention is to provide
new and improved means for varying the periods
of operation of a feeding or measuring device..

‘A still further object of the invention is o pro~
vide a feeding or measuring machine of rela-
tively compact and simple construction.

" Other and further objects of the invention will
be. chvious upon an understanding of the illus- .
trative embodiment about to he described, or will
be indicated in the appended claims, and varicus
advantages not referred to herein will occur to
one. skilled in the. art upon employment of the
invéntion in practice.

A preferred embodiment of the invention has
been chosen for purposes of illustration and de-
seription and is shown in the accompanying
drawings, foriming a part of the specification,
wherein: ; ’

Fig. 1 is.a perspective view, partly broken away
showing one embodiment of the invention ;

Fig. 2 is a top plan view of the apparatus shown
inFig. 1, .

Fig. 3 is a sectional view taken along the line
3—3 of Fig. 2;

Fig. 4 is a sectional view taken along the line
£—A4of Fig. 2; ‘

Tig. 5 is'a sectional view taken along the line
§—5 of Fig. 4;

Fig. 6 is a sectional view
6—8 of Fig. 5;

Fig. 7 is g sectional view taken along the line

taken along the line

-1—T7 of Fig. 5;

Fig. 8 is an elevational view of 3 preferred form
of actuating mechanism for the construction
illustrated in Fig. 4; and .

Fig. 9 is' a schematic and diagrammatic repre-
sentation showing one form of “electrical con-
trolling means. , ’

For. purposes of illustration and description
the present invention will be described chiefly
with reference to a material feeding or measuring
machine of the rotary screw or auger type.

The general arrangement of such g machine
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may be as illustrated in Fig. 1 of the drawings
wherein there is disclosed a table or framework |
upon which is mounted an upwardly extending
framework 2 supporting a hopper #. The hop-
per 4 may be bolted to the top plate 6, with a
felt gasket 9 intermediate the hopper and the
top plate. The hopper 4 is adapted to receive
and contain the particular material which is to be
fed into receptacles or containers (not shown),
the material being supplied to the hopper through
an opening 5 (Fig. 3) at the upper part of tlie
hopper. A window T may be provided at.one wall
of the hopper to facilitate inspection of the in-
terior thereof and to insure maintainiiig dn ade-
quate supply of material in the hopper.

A tubular extension 8 shown projecting down-
wardly from the bin or hopper 4 is adapted to
guide material from the interior of the hopper
to a receptacle. An auger or screw-like device
10 is provided at the intérior of the tubular ex-
tension 8, with the outer edges of the helix or
serew thread portion fitting closely against the
interior walls of the tubular extensiori 8. The
auger or screw I8 preferably terminates at -or
closely adjacent the end of the tubular extension
¢ and may extend well into the hopper to facili-
fate movement of material through the hopper
toward the tubular extension 8.

The auger 10 is shown connected with a rotat-
able shaft {1 and rotates with the shaft I{. An
agitator 13 is carried by an arm {4 conrected to
the auger shaft 11 so that as the shaft Il rotates
the guger {0 it likewise rotates the agitator 13
and provides improved movement of materiil
through the hopper by minimizing bridging
thereof in the hopper.

As the shaft (i rotates, and thus turns the
auger [0 together with the agitator §3, material
moves from the interior of the hopper 4 toward
and into the tubular extension 8. The material
does not fall out through the tubular extension
8 as the latter is closed by the auger or screw
member {0, which fits relatively closely with the
walls of the tubular extension. The auger is
normally surrounded by material to be metered
or measured and as the auger rotates with the
ghaft 11, material feeds or moves through the
tubular extensmn 8 toward the open end thereof.
When the auger is at rest material does not feed
through the tube 8. Thus rotation of the shaft
i and auger {0 feeds material through the feed
tube 8 and stopping the rotation of the shaft (I
and guger [0 is effective to cut off the feed of
material through the feed tube 8; intermittent
rotation of the shaft ¢l and auger (0 effects in-
termittent feed of material out of the tube 8.
With auger rotation at a constant rate, equal
periods of rotation are effective to feed equal
quantities of material out of the tube 8.

The auger 10 and shaft (| are adapted to be
rotated by an electric motor 16 located adjacent
the hopper 4 at the upper part of the framework
2. The motor {§ may be mounted on & hdse por-
tion |1, with the motor shaft vertically disposed.
The motor 6 is adapted to be moved bodily in a

horizontal direction by a hand wheel 19 and

threaded shaft 20 to vary the position of the
motor from a driven shaft 22; when the hand
wheel 9 and shaft 26 are rotated to shift the
position of the motor (6 the pitch diameter of
a variable speed pulley 2! is varied so that the
rate of rotation of a pulley 23 connected with
the variable pitch pulley 21 by the belt 24 is
varied. Constructions: for varying the speed of
rotation of a shaft by ¢hanging the: piteh. diame-
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4
ter of & variable speed pulley are commercially
known.

The vertically disposed shaft 22 is mounted in
bearings 25 and 26 adjacent its ends and has
keyed thereto a pinion gear 27, the latter pinion
gear 27 meshing with a second gear 28. The
gear 28 is cornhected with and normally rotates
a portion of a coupling or clutch mechanism k]|
(Figs. 3 and 5). This clutch mechanism will be
hereinafter described in detail. When the cou-
pling. or clutch mechanism 31 is operatively en-
gaged with the gear 28 the shaft 28 is rotated;
the latter shaft may be mounted in bearings 30
and 32 aiid seives to rotate a sprocket 34 fixed to
the upper part thereof. The sprocket 34 drives
it through the intermediation of
chairt 38, fdlér sprocket 31, and sprocket 36 car-
ried by the shaft {1. The shaft {{ may be main-
tainéd in position by suitable bearings 38 and
39. A preferred coupling or clutch mechanism
3§ is shown in detail in Figs. 5, 6 and 7. As
shown il these figures the gear 28 is secured by
a key 40 to a housing member 42 so that the
housing rotates with the gear 28. Both the gear
28 and housing 42 are shown extending around
the shaft 29 withr a brohze bushingz 41 forming a
pearing surface between the shaft %8 and the
clutch housing 42. It is desired to intermittently
rotate the shaft 29 to thereby efféct intermittent
rotation of the auger or screw membper (3 car-
rier by the rotatable shaft fi; the mechanism
illustrated within and 1mmedlately adjacent the
housing 42 is adapted to facilitate intermittently
céonnecting the normally continuously rotating
gear 28 and housing 42 with the shaft 28.

Intermittent rotation of the shaft 28 may be
obtained by connecting the shaft 2§ with the
continuously rota.tmg housing 42 for desired pe=
riods of timie. As showmn, the shaft 25 has keyed
thereto & hub raember 43, the hub member being
in turn keyed to a cam member 44 provided with
4 plurality of substantially fiattened surfaces.
Intermediate the Hatteried surfaces of the cam 44
and the continuously rotating housing 42 is
shown a piurality of rollers 48 and a cage por-
tion §8 The cage 50 and rollers 48 carried
thiereby are adapted to be moved circumiferen-
tially with respect to the vertically disposed shaft
29 to thus-position the rollers adjacent the “low™
points or mid-portions 46 of the flattened sur-
faces of the can 4& or to move the rollers toward
“high”* portions §f of the cam 44. In the rela-
tioriship' shown irf Fig. 7 the rollers 48 are dis-
posed adjacent the “low” points 46 of the cam
surfaces so that-rotation of the housintg 42 with
the gear 28, is not effective to rotate the cam 44
together with the hub 43 and shaft 29. When
the cage portion 50 is rotated so as to wedge the
rollers 48 between “high” points 5i of the cam
and the walls of the housing 42, the housing is
in effeet “loclked” to the shaft 29 and the driving
gear 28 is effective to rotate the shaft 29.

Movement of the cage §5% to effect movemeiit
of the roliers 48 and corresponding actuated and
non-gctuated periods of the shaft 73 may be ob-
fairied by & cam plate 53; through the interme-
diation: of a pivot pin 54 carried by a collar 55
and & combination pin-and-slide member 57.
The pin-and-slide miember 571 has integral there-
with a- block-like lower portlon 60 disposed. with~
in a radial slot 59 of the cdge 50 and an out-
wardly extending -protuberance: §i fitted into an
aperture 62 of the cam plate 53. The collar 9§
is fixedly secuied to the hub 43 and serves to
maintain the cam plate 53 in downward position
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and to retain the pivot pin 54 in position. The
- cam plate 53 is secured to the collar 55 by a
spring 58 secured to pins 61 and 62 carried by the
cam plate 53 and collar 5. As shown, the spring
§8 normally urges a step 64 on the cam plate §3
toward the pin 62 carried by the collar 55.

When force is applied against the cam step
&4 in a direction tending to move the cam plate
§3 in opposition to the effect of the spring 58,
the cam plate rotates abous the pivot pin 54 car-
ried by the collar 55. The cam plate 53 thus
acts as a lever fulerumed at the pivot pin 54,
and the pin-and-slide member 57 together with
its integral block 60 tends to move about the
pivot pin 84 in an opposite direction to the eam
step 84. The flat side walls of the block-like
portion- 68 carried by the pin-and-slide ‘press
against an adjacent wall of the radial slot 59 in
the cage 50 and tend to move or rotate the cage
59 along with the pin-and-slide. As pointed out
hereinabove, movement of the cage 50 shifts the
positions of the rollers 48 with respect to the
high and low -points of the cam 44 keyed to the
shait 28. The effect of the spring 58 which con-
nects the cam plate 53 with the roller 55 is to
neormally maintain the cage 59 and rollers 48
in such position that the rotating housing 42 and
cam 44 are engaged; thus the effect of the spring
is to normally maintain the gear 28 operatively
connected with and rotating the shaft 29. Pres-
sure applied against the cam step 64 moves the
cage to place the rollers adjacent low points of
the cam 44, and hence stops rotation of the shaft
29 which connects with and drives the feed
auger 6.

Actuation or operation of the cam plate 53, to
control rotation of the shaft 28 by intermittently
disconnecting the driven parts of the coupling
31 from the continuously rotating gear 28 and
housing 42, may be controlled by a solenoid 685,
through the intermediation of a solenoid plunger
86, solenoid rod 81, lever 68, vertically adjustable
sleeve 9, and finger member 71. The lever &8
is pivotally mounted intermediate. its ends upon
a bracket or arm 18, the latter being suitably
secured by bolts, welding or the like to the plate

§ which forms the upper platform of the ma--
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chine. The lever 88 is connected at the solenoid

end thereof with a spring 74, the spring 14 serv-
ing to normally retain one end of the lever 68
upwardly against an adjustable stop pin 76 car-
ried by a bracket T1. When the solenoid 65 is
energized the solenoid plunger 66 moves down-
wardly together with the connecting rod 67 in
opposition to the effect of the spring 714. Down-
ward movement of the solenoid plunger is effec-
tive to rotate the lever 68 about the pin. 69 to
elevate the opposite end 18 of the lever.

The end 73 of the lever 68 is preferably of
forked or yoke-like construction and provided
with inwardly extending pins 88 which project
into an annular recess 82 of the sleeve 10. The
sleeve 1@ is provided with a keyway 83 adapted
to receive and slide along the key 45 which is
carried by the shaft 29 and extends through the
hub 43 of the coupling member 31. :

When the lever 88 is-operated to elevate or lift

the sleeve T8 (by energizing the solenoid 85 of

Fig. 4) the finger member 11 pivotally secured
therewith tends to assume a more nearly verti-
cal position so that its free end 85 moves away
from the step €4 of the cam plate 53. The spring
88 urges the cam plate 53 circumferentially so
that the cam step 64 follows along with the fin-

ger end 85 and -approaches the pin 62 of the col-
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lar 55; thus the cage 50 is catised to rotate with
the finger end 85 to shift the wedging rollers 48
toward “high” areas 51 of the cam member 44.
In this relationship the shaft 28 will be “locked”
to the continuously rotating gear 28 and hous-
ing 42 and the feed member 16 will be feeding
material.

When the current of the solenoid §5 is cut off
the spring 74 serves to pull one end of the lever
68 upwardly and to urge the opposite end 18
thereof downwardly; this means that the sleeve
18 will be -moved downwardly and the end 85
of the finger member 71 pressed against the step
64 of the cam plate 53, in opposition to the effect
of ‘the intercomnecting spring 58. When the
Sleeve 18 is in a downward position the finger
1! holds the cage 58 and wedge rollers 48 in
“unlocked” position, as shown in Fig. 7; thus
the shaft 29 and feed member 18 will be at rest
and material will not be fed out of the tubular
extension 8. :

‘While the construction hereinabove described
with respect to the solenoid 65 and spring 14 has
proven satisfactory in actual operation, a slightly
modified and preferred arrangement is illus-
trated in Fig. 8. In this latter figure a spring
T4g connected with the lever 68¢ serves to nor-
mally maintain the sleeve T0a in elevated posi-
tion on the shaft 28a¢. A solenoid (not shown)
Which connects with the solenoid rod 67¢ serves
to maintain the solenoid end of the lever 68¢ in
elevated position, to thus maintain the opposite
end i8a and sleeve T0e in downward position.
In the modified form of Fig. 8 the positions of

_ the solenoid and spring are, in effect, inter-

changed. The construction of Fig. 8 is preferred’
for the reason that it has proven quite effective
in controlling the operation of the coupling
means 23! in those instances where there is a
heavy load of material in the hopper 4. This Iat-
ter construction, of course, requires that the sole~
noid be energized when the clutch or coupling
means 31 is disengaged or unlocked from the ro-
tating gear 28¢ and housing 42¢. When the sole-
noid is energized the free end 85a of the finger
member 7fa presses against the step 64g of the
cam plate 53¢ and the clutch is disengaged from
the housing 42¢ and gear 28¢. When the sole-
noid -which actuates the solenoid rod 67z is de-
energized the spring T4a serves to elevate the
sleeve T8a and move the free end 85¢ of the fin-
ger member 7i{g away from the step 64¢ of the
cam. plate 83a; in this relationship the spring
whieh interconnects the cam plate 53a with the
collar 83a¢ is effective to rotate the roller cage
to engage the housing 42« with the shaft 28a.

It is most desirable that the engaged and dis~
engaged periods of the auger or feed member {0
be accurately, continucusly and automatically
controlled and one form of mechanism or ap-
paratus for so. controlling the actuation of the
mechanism is illustrated in Fig. 9. This figure
shows a schematic diagram or wiring diagram
which is-adapted to control the operation of the
solenoid §5 (88a of Fig. 8). It will be clear from
the foregoing description that the solenoid 65 is
in turn effective to control operation of the feed
member (8 through the intermediation of shaft

“ i, sprocket. 36, drive chain 35, sprocket 34, shaft

28, coupling means ${, finger member 1 1, sleeve 10,
lever 88, solenoid rod 67 and solenoid plunger 66.
When the solenoid is energized the shaft 29a,
which drives the feed member 10, is at rest and
when the solenoid 65 is deenergized the same
shaft 29a will be rotating due to being opera-
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tively connected With the continually rotating

gear 28¢ (Fig: 8. v

.When the motor starter switch 95 is manu-
ally closed, current from the power lines '96, 87
and 88 passes through suitable contacts and leads
to the coils of the drivihg miotor (6. In ac-
tual usage a single horsepower, three phase, 220
volt motor has proven satisfactory. The effec~
tive speed of the drive belt 24 may -be suitably
adjusted, within designied limits, By the contrdl
handie 1§ which is adapted to facilitate adjust=~
ment of the pitch dismeter of the belt pulley 21.

As shown in Fig. 9 two take-off leads feo and
161 convey current to one side of a suitable step-
down transformer 102. The step-down trans-
formet 182 heed hot be utilized in instances
where it is desired to utilize higher power on the
mechanism for automatically coutfollihg‘the op-
eration of the solenoid 65, however it is believed
that its use will generally be preferred in actual
operation. The coil of the solenoid 66 is shown
connected at one end with the take-off lead 100
and at the other end with a suitable terminal
block {66.

The mechatlism for controlling the energized
and deenergized periods of the solenoid §5, and
thus the operating and non-operating ‘periods of
a feed device 10, may comprise a first timing or
controlling mechanism for determining the pe-
riod of deenérgization of the golenoid and an
additional biming or controlling mechanism for
determining the period of energization of the

solenoid. These two timing devices or mech=
anisms -ave prefevably so iiiterconnected or in-
terlocked that wheil either one of them reaches
guibstantially the -end of its effective periong it is
adaped to initiate Operation of the other.

e apparatus shown 4t the lower left portion
of g, 8'is adabted to control the period of de-
energization of the -clutch-controlling solenoid
§5. The apparatus shown ab the lower ¥ight por-
tion of Fig. 0 is adapted to control the period of
enersivabion of the-clitch-controlling solenoid 66.

Nortnally the toggle switches T1 ahd T2 areé
in closed position, -as well as the time delay -re-
iay stop switéh 183 in the lead 104. The Jeads
{04 ‘and {E5 -are connected with the secondary
coil’or-outiet side of the transformer 102. When
either Of the time -délay relay start contactor
Switches {48 or (09 is momentarily closed current
faay fow, for example, frot the lead 105 through
the togzle switch T1 and thenece through the
leads 111, 112 and 113, depending upon which -0f
the switches 183 or 183 is momentarily closed.
srhehes the currdns mhay flow through the lead
{i4, timing-device Mi and lead ‘{16 out to the re=
turn line 18&; in-addition, currént from the lead
114 may pass through the lead 117, lead | 18, coil
of the relay R, and lead (28 to thé return line
4. Thus momentary closing of either of ‘the
start contactor switches 108 or 109 is effective to
pass current through and operate the timing de-
vice M! and to energize the solenoid of the re-
iay Ri. » ]

Momeéntary -ehergization of the Telay Rl by
momentarily ‘closing switches 108 or 109, closes
the breaker arm -122 against the contact 123 and
cuirent may flow through the lead 105, switch
T1, lead §26; breaker arm 128, lead (29, breaker
arm {22, lead 119, telay Ri, and lead 120 out
to the return line 104.

The tiniing ‘device or mechanism M will have
been pre-set ‘or will ‘have had its timing interval
selectively predetérmined so that after the tim-

ing device M has‘been in operation for the ‘pre=
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determined interval the breaker arm (28 mo-
mentarily moves away from the contact 130 and
momentarily establishes contact with the point
{31: the momentary positicn of the breaker arm
128 is indicated by the dotted position of the
breaker arm. When the breaker arm (28 mo-
mentarily interrupted the contact with the point
130, flow of current through the timing device
MIi and the relay Ri was interrupted. Mo-
mentsry contact of the breaker arm 128 with the
contact point 131 allows current to flow from
the lead (26, through the breaker arm {28 and
lead 132 to the lead 134, From the lead 134
current may flow through the timing device M2
via the leads 136 and 1371 to the return line {04
and. also may pass through the coil of the relay
R2 via the leads {29 and {40 to the return lead
108. Thus the cutting off or inactivation of the
apparatus shown at the lower left portion of Fig.
9 is effective to supply current to the mechanism
shown at the lower right portion of Fig. 8.

Momentary enéergization of the coil of relay
R2, due to momentary closing of the breaker
arm 128 with the contact point 131, enables the
solenoid of the relay R2 to miove the breaker
arms 142 and (43 against the contact points
185 and (44, respectively. The breaker arms
142 and 143 open and close simultaneously and
this is indicated diagrammatically by the dotted
member (46 shown pivotally interconnecting the
breaker arms (42 and (43. With the breaker
arm 142 moved into contact with the point 145
¢urrent from the leads 25 and 127 may flow
through the breaker arm. {48, lead 49, breaker
arm 142, lead 139, relay R2 and lead 140 to the
return line (04. Current may also pass from
the lead 134 through the timing device M2 via
the leads 36 and #37.- Thus momentary con~
tact of the breaker arm }28 against the contact
point 131 serves to momentarily energize the
relay ‘R2 and the relay R2 moves the breaker
arm 142 so that current will continue to flow
through the relay B2 and the timing device M2
even after the breaker arm (28 moves away from
the point 13i. :

Since the relay RZ also effects closing of the
breaker arm 143 against the contact 144 current
may flow from the line 81 through the coil of
the solenoid 65 via the lead (53, breaker arm
143 and lead 152. As long s the relay R2 is
energized, the solenoid 65 is energized and the
latter solenoid is effective to control the position
of the lever 68 which moves the sleave 78 and
controls the operation of the clutch or coupling
means 3{. When the soienocid 85 (or 83a) is
deenergized the spring 74 (or T4g) is effective
on the lever member.

The timing: mechanism or déviee M2 which
controls the period of effectiveness or energiza-
tion of the solenoid 65 may be pie-set or selec-
tively adjusted so that the solenoid 65 will be
energized for a desired period of time. When
the selectively predetermined time interval of
the “timing device M2 has elapsed the breaker
arm (48 momentarily leaves thé contact point
153 and establishes contact with the point {54,
as indicated by the dotted line positioned at the
lowér right portion of Fig. 9. In this dotted posi-
tion current from the lead ‘127 to the timing de-
vice M2 and relay R2 is momentarily interrupt-
ed and the breaker arms 142 and 143 move away
from their respective contact points 145 and [44;
the solenoid 65 is deenergized. Momentary con-
tact of the breaker arm (48 with the contact
point 154 ‘allows current to flow from leads 125
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and 127 through the lead 155, switch T2 and lead
{17 through the timing device M{ and relay Ri;
the relay RI closes the breaker arm {922 against
the contact point 123. At this time the solenoid
controlling apparatus shown at the lower right
portion of Fig. 9 js rendered ineffective and the
period controlling apparatus shown at the lower
left portion of Fig. 9 is again rendered effective,
Continuous repetition of the cvele oceurs until
such time as the circuit from the power source
iIs interrupted. This interruption is normally
achieved by momentarily opening the time delay
relay stop switch {93, which may beg positioned
adjacent the foot of an operator.

The opening of either of the breaker arms 128
or 148 is effective to stop the cycle substantial-
ly precisely at predetermined time instants or
boints and thus the action of the machine, which
is controlled by the solenoid 65, is stopped at
the exact point that either of the breaker arms
{28 and {42 i5 opened. This is 5 most desirable
feature as it insures control of the clutch 3{ in
exact accordance with the operation of the relays
Rl and R2; the clutch 21 cuts in and out in corre-
spondence with the operdtion of the relays Ri
and R2 and there is no necessity for dependence
upon certain clutch points coming into contact
prior to engagement or disengagement of the
clutch which operates the shaft 28 and feed
member 0.

Various scales may be used on the timers, for
example, timers having ranges from zero up-.to
sixty seconds maximum or from zero up to fifteen
seconds maximum may be utilized.” The mini-
mum periods of adjustment generally obtainable
with the timers are one-quarter second intervals,
the timing adjustment being variable from mini-
mum to maximum in one-quarter second inter-
vals. ‘

The present tandem type of time delay relay
gives highly satisfactory results in obtaining pre-
cise periods of time control. The wiring of the
clock mechanisms and the relays is such that by
making momentary contact on the first relay, the
clock may be set for any desired time period; at
the end of its time period the cireuit of the sec-~
end relay is made. The clock mechanism of the
second time delay relay may also be set for a de-
sired predetermined interval. A% the end of its
time period the clock of the second relay is effec-
tive to reestablish the circuit of the first relay and
the cycle is automatically repeated. Thus there
is obtained continuous re-cycling which continues
until such time as the current from the power
source is momentarily interrupted.

The timers M! and M2 may bhe of synchronous
motor type and the particular frequeney of alter-

hating current will determine the equality of the

time periods. :

The tandem time delay relay is preferably so
used that one relay provides a time interval dur-
ing which an operator may- transfer containers
to and from the tubular filling extension 8; this
being a period during the auger or feed member
{8 does not operate. A second relay may be used
to establish a circuit for energizing the solenoid
65, the time period of energization of the solenoid
being that during which the feed member or
auger is rotated to feed material to a receptacle.

While electronic timing means embodying vac-
uum tubes and the like may be utilized for con-
trolling the periods of energization and deenergi-
zation of a solenoid 65, the foregoing deseribed
type of control mechanism is preferred in com-

mercial usage for the reason that its installation

10

15

20

25

30

40

45

50

55

60

656

70

75

_effective.

i0
and maintenance are more generally understood
by workmen and electricians.

It will be seen that the present invention pro-
vides new and improved apparatus or mechanism
adapted to feed and measure various materials
with close accuracy. The apparatus and devices
of the present invention are adapted to feed and
measure  various materials in continuous “on-
and-off”” cycles to receptacles or containers; the
apparatus initiates and continuously maintains
alternating feeding and non-fesding periods or
cycles. During feeding periods a machine feeds
material for a definite time interval; the time
interval may be selectively predetermined prior
to initiating operation of the apparatus. Upon
completion of a feeding peried or cycle, which is
effective to feed or measure a definite quantity of
material, 2 non-feeding period is instituted. The
duration of the non-feeding period may likewise
be selectively predetermined prior to setting the
apparatus into operation. o

Either or both of the feeding and non-feeding

intervals or periods may be pre-set or selectively
predetermined and at the expiration of either
one of these time periods actuating devices auto-
matically initiate operation of the other period.
Upon termination of a feeding period the non-
feeding period is automatically set into operation
and upon termination of the non-feeding period,
the feeding period automatically becomes again
Continuous re-cycling of feeding and
non-feeding periods occurs. Since the duration
of the two periods may be accurately pre<set, and
sinee the quantity of material fed is dependent
upon the duration of the time period wheré the
rate of feed is constant, the quantity of the ma-
terial fed may be accurately predetermined by
suitable adjustment or selection of the time pe-
riod. Different time periods may be selected for
different types of materials or for materials of
different densities or degrees of Coarseness.
" Ease of adjustment for different sizes of re-
ceptacles or containers may he readily made by
varying the rate of rotation of the driving mo-
tor or by varying the length of time during which
8 feed device is effective to feed material. The
rate of rotation of the motor may alone be
changed, the time duration of the feed may alone
be adjusted, or both the rate of rotation of the
actuating motor and the time duration periods
may be adjusted. For example, some motor speed
adjustment mechanisms of the type. disclosed
herein are capable of adjustment to any one of
three different rates of rotation; the time con-
trol mechanisms may be adjusted in one-quarter
second intervals from minimum. to maximum
time periods. Adjustment for varying densities
of materials may be readily made.

‘The present machine or apparatus is of rela-
tively simple and compact construction and oc-
cupies little floor space. Relatively complicated
right angle drives are’ eliminated and moving
parts are so positioned that they are not likely
to readily become contaminated or contacted by
the material being fed.

. The actuating mechanism including the cou-
pling or clutch is of compact and relatively fool-
proof construction. The coupling or clutch co-
operates with the present machine so that a feed
member may be stopped at any point in its opera-
tion; whenever 4 predetermined time period ex-
pires and the solenoid or spring is effective to
engage or disengage the coupling mechanism,
the coupling immediately is effective to actuate
or cease actuation of the feed member operatively
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connected therewith. The present mechanism is
not dependent upon two.fixed points first coming
into contact or moving out. of contact prior to
instituting control of the material feeding mem-
ber; this is a distinet advantage over what may
be termed “single revolution clutches.”

As various changes may be made in the form,
construction and arrangement of the parts here-
in without departing from the spirit and scope of
the invention and without sacrificing any of its
advantages, it is to be understood that all matter
herein is to be interpreted as illustrative and
not in a limiting sense.

Having thus deseribed our invention, we claim:

1. A machine for feeding and measuring ma-
terials, comprising the combination of a rotatable
feed. screw, driving means. to rotate said screw
for feeding material, coupling means inecluding a
normally rotatable member operatively connected

with the driving means and a movable member ¢

operatively connected with the feed member and
movable into and out of engagement with.the ro-
tatable member for operatively connecting and
disconnecting the driving means and. the. feed
screw, a first electrical timing device operatively
connected with said movable member. of the cou-
pling means to determine the time period during
which the coupling means and driving means are
connected and said feed screw is rotated, a second
electrical timing device operatively connected
with said movable member of the coupling means
to determine the time period during which the
coupling means and driving means. are discon~
nected and said feed screw is not. rotated, and

electrica]l means so interconnecting said first and 3

second. electrical timing devices. that either one
automatically initiates operation of the other
upon reaching substantially the end of its. respec-
tive time period. ] :

9 A machine for feeding and measuring ma-
terials, comprising the combination of a feed
screw, means for actuating said feed. screw, a
coupling device for operatively connecting and
disconnecting the feed screw and the actuating
means, an electrical timer operatively connected
with the coupling device for determining the time
period during which said screw actuating means
and coupling device are connected, a second elec-
trical timer operatively connected with the cou-
pling device for determining the time period dur-
ing which said screw actuating means and cou-
pling device are disconnected, and electrical re-
lays so interconnected with sald electrical timers
that when either of said timers reaches the end of
its time period the other.timer is automatically
set into operation, S

3. A machine for feeding and measuring ma-
terials, comprising the combination of a feed
screw, meang for actuating said feed screw, &
coupling device for operatively connecting and
disconnecting the feed screw and the actuating
means, an electrical timer of selectively deter-
minable time periods operatively connected with
the coupling device for determining the time pe-
riod during which said screw actuating means
and coupling device are operatively connected, a
second. electrical timer of selectively determina-
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ble time periods operatively connected with the
coupling device: for determining. the time period
during which said. screw actuating means and
coupling device are operatively disconnected, and
electrical relays so interconnected with said elec-
trical timers that when either of said timers
reaches the end of its selectively determined time
period the -other timer is set into operation, said
interconnected relays normally automatically
effecting continuous alternation of timers and
continuous alternation of feeding and non-feed-
ing periods of said.feed screw.

4, A device for feeding materials, comprising
the combination. of a rotatable feed member,
driving means to actuate said feed member,
coupling means including a normally rotatable

‘member operatively connected with the driving

means and a member operatively connected with
the feed member and. movable into and out of
engagement with the rotatable member to inter-
mittently rotate said feed member, a solenoid and
3 finger member connected therewith for actu-
ating said movable member and connecting and
disconnecting the driving means and the feed
member, a timer operatively connected with said
solenoid to determine the time period during
which the coupling means and driving means are
operatively connected, and an additional timer
independent. of said first timer cperatively con-
nected with said solenoid to determine the time
period during which the coupling means and
driving means are operatively disconnected.

5. In a machine for feeding and measuring
materials, the combination of a feed screw, a
coupling device for operatively connecting and
disconnecting the feed screw with an actuating
means, an electrical timer operatively connected
with the coupling device for determining the time
period during which said screw actuating means
and coupling device are connected, a second elec-
trical timer operatively connected with the cou-
pling device for determining the time perios
during which said screw actuating means and
coupling device are disconnected, and electrical
relays so interconnected with said electrical
timers that when either of said timers reaches
the end of its time period the other timer is auto-
matically set into operation.

FRANCIS A. CRAIG.

JOHN H. GARVEY.
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