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The present invention relates to a weighing and dis-
pensing system and more particularly relates to a sys-
tem for dispensing accurately measured and accurately
weighed quantities of a material.

While systems, methods and apparatus embodying the
principles of the present invention are of general utility
and may be quite varied in form for dispensing accurately
measured weights and quantities of fluid, powdered and
granular materials, the particular embodiment of the in-
vention described in detail herein is described as one for
dispensing and accurately weighing such a material as
pellets of explosive compounds for cartridge and shell
¢ases of ammunition so that each cartridge or shell shall
tniformly have the same accurately measured weight of
explosive content.

It is, therefore, one of the important objects and fea-
tures of this invention to provide a new and improved sys-
tem for dispensing accurately weighed and measured
quantities of material such as powderous or pellet ex-
plosive material for ammunition cartridge or shell casings.

The system of the instant invention is comprised of new
and improved apparatus and method effective to fill a con-
tainer to be emptied into the ammunition cartridge or
shell casing, weigh the container, adjust the weight of
material therein to the desired weight therefor, check the
weight of the container and muaterial, pour the material
from the container into the cartridge or shell ¢asing, and
refrain from pouring a container holding an incorrect
weight of explosive material therein. In addition, the
system is effective to discard-pour the material from the
container holding an incorrect quantity or weight of ma-
terial, as well as to reject an empty cartridge or shell cas-
ing from the conveyor line carrying the filled cartridge or
shell casings. Still further, in such instances as the filling
of 75 mm. shell casings, this system is effective to charge
a length of metal foil into the shell casing after filling
the casing with the accurately measured desired quantity
of explosive material.

It is obvious that such a system including the apparatus
and methods thereof may be utilized with little or no
variation to fill packages and containers of consumer
goods, etc.

The operations are carried out at a plurality of stations
each performing a particular step and the stations being
so interconnected and interrelated as to cooperate Wwith
each other for performing the desired operations. In
general, a plurality of containers are transported from
station to station where the operations are to be con-
ducted and the containers are generally acted upon in
groups so that a sufficient time to carry on the designated
operations may be allowed at each station without hamper-
ing or delaying general production line operations and
techniques.

At a first station in the arrangement a first group of
containers is filled with the explosive pellets. Sensing de-
vices open the gates on hoppers for filling the containers
and other sensing devices close the gates when the con-
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tainers are full. Side compartments on the containers
are shielded from receiving any material at this station.

When the hopper gates are closed at the first statioft
material standing above the upper edge of the container
is wiped away so that the material level is generally level
with the top of the container and the containers are
moved to a next or second station. By wiping away the
material standing above the container tops and by care-
fully selecting the size of the container, the weight ot
quantity of material in the container will be slightly léss
than the desired weight for the material to be eventually
emptied into the cartridge or shell casings.

At the second station the containers are weighed to de-
termine the weight of material contained therein and the
supplementary quantity of material which must be added
thereto in order to bring the total weight of material if
the can up to the desired weight. Signals produced at
this station are transmitted to the next station and control
the operation of the next station which is a supplementary
or an additional material pouring station effective in op-
eration to add only selective quantities or weights of the
material to the containers, respectively.

Following weighing at the second station, the con-
tainers are moved to the third station which is an addi-
tional or supplementary material station as described.
While the first group of containers was at the second
station, a second group of containers were disposed 4t
the first station and there filled, as described above.
Now, when the first group is moved to the third station
the second group is moved to the second station and a
third group is disposed at the first station, etc. This
manner of operation is continuous so that all statioms,
including those to be described hereinbelow, are in op-
eration simultaneously even though the groups of comn-
tainers are acted upon successively.

At the third station the containers are moved into
position for receiving a supplemental quantity of mate-
rial in the side compartments of the containers, the com-
partments which were shielded at the first station, from
supplementary material dispensing means controlled by
signals from the weighing or second station. Here the
correct quantity of material is added to each container
to bring the wecight of material therein up to the desired
weight or quantity of material. After completion of this
operation, the containers are moved to a fourth station
where they are again weighed to accurately determite
the quantity of material therein and transmit the signals
to the fifth station to control the operation thereof.

The containers are then moved to the fifth stdtion
where the material therein is poured into cartridge or
shell casings. - The signals from the fourth station so
control the fifth station that only those containers hold-
ing the correct and accurately measured and weighed
quantity of material are poured. Containers having an
incorrect weight of material are restrained from pouring
at the fifth station and are poured in a discard pour
operation conducted at the sixth station to which they
are moved following completion of the pouring opera-
tion at the fifth station. From the sixth station the
first group of containers is again moved to the first sta-
tion where the primary filling operation and dispensing
operation takes place as described above.

In the meantime, empty cartridge or shell casings are
continuously fed to the fifth, above described, station
where they are filled by the pouring of the containers
thereinto. As the filled cartridge or shell casings are
moved away from the fifth station, sensing means detéct
the empty cartridge or shell casings which were not
filled inasmuch as the containers that would have been
poured thereinto did not contain a correct weight of
material, as determined at the fourth above described
station. This sensing means is effective to operate a re-
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jecting mechamsm Wh1ch moves the empty casings off of
the line.

In the case of 75 mm. shells or such other shells as
may require the same, the instant invention-contemplates
charging a:length -of metal foil thereinto at a charging
station following the empty cartridge or shell casing re-
jection station.

The mechanism of the instant invention which. is op-
erative to perform the operations as described above is
an integrated mechanism  carrying substantially all of the
components. which are interrelated for performing the
described functions. The mechanism itself includes not
only the conveying system for the groups of containers
but also includes the hoppers, the scales, the adjusting
weight dispensing devices, the pouring operators and a
discard -powder bin.. Further, -the: mechanism includes
the -control systems operating to control the weight-ad-
v]ustmg dispensing -devices as-well -as the pour or re-
strain devices, etc.

From the foregoing short descrlptlon of some of the

principles,. characteristics and features of the present in-
vention it will be readily understood that an object of
the invention is to provide new and improved apparatus
and method and a new and improved system for dispens-
ing accurately measured quantities of a material to be
.dispensed.
- ‘Another object of this invention is to provide a system
of the type described wherein the material is first dis-
-pensed in an amount slightly less than the desired amount
and the difference is determined and thence added to the
first quantity of material.

Still another object of the present invention is to pro-

vide .a new and improved system of the type described
wherein material is first dispensed in an amount slightly
‘less than the desired amount after which the difference
‘amount . of material is determined and added whereupon
the entire quantity is rechecked before final dispensing
thereof to determine the accuracy of the amount to be
.dispensed.
- Still another object of the present invention is to pro-
vide a new and improved system of the type described
including a control system operable to determine the
‘deficiency in the originally dispensed amount and to
.control a supplemental or additional material dispenser
-to cause the same to dispense only the required additional
quantity of material.

Still another object of the present invention is to pro-
vide a new and improved system of the type described
wherein sequential interrelated and interconnected opera-
‘tions are effected for filling containers, checking the weight
of the contents therein and adding any deficiency neces-
sary, rechecking the weight of materials in the containers,
_dispensing the material from the containers but restrain-
ing any pouring of material from containers holding an
‘incorrect quantity of material, and discarding and re-
-covering material in containers holding an incorrect
amount or quantity thereof and thereafter rejecting ulti-
mate containers which were not filled and charging metal
foil into the filled containers.

Still -another object of the present invention is to
provide a new and improved system of the type described
with a new and improved mechanism and method for
charging metal foil into a container.

Still another object of the present invention is to pro-
vide a system of the type described with new and im-
proved method and apparatus for dispensing material from
a container and for tilting the container to pour the
material therefrom.

Still another object of the present invention is to pro-
vide a new and improved control system for tilting and
emptying containers holding a correct quantity of ma-
terial therein and for resiraining containers holding an
incorrect. quantity of material from being poured.

Many other objects, features and advantages of the
-present invention will be readily apparent to those skilled
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in the art and others from the following detailed descrip-
tion of the present invention and an embodiment thereof,
from the claims, and from the accompanying drawings in
which like reference numerals are applied to like parts,
in which each and every detail shown is fully and com-
pletely disclosed as a part of this specification, and in
which:

Figure 1 is a plan view of the mechanism of the sys-
tem embodying the principles of this. invention;

Figure 2 is. a fragmental sectional view of the mech-
anism of Figure 1 viewed as taken substantially along
the line II—JI of Figure 1;

Figure ‘3 is a perspective view of the mechanism em-
bodying the principles of this invention and particularly
illustrating the first station of operation thereof;

Figure 4 is a more or less schematic and diagrammatic
illustration of the system operating the first station of op-
eration of the mechanism of this invention;

Figure 5 is a fragmental view of the cam and follower
for lowering a container onto the scale -for weighing the
same and is viewed as taken substantially along the line
V—V-of Flgure 1;

Figure 6 is a full sectlonal view of one of the weighing

scales viewed as- taken substantially along the line
VI—VI of Fxgure 1;
.. Figure 7 is a schematic illustration of the control sys-
tem for the weighing station, the weight-adjusting station,
the check-weighing station, and the accept or reject sys-
tem of the pouring station;

Figure 8 is a fragmental illustration of one of the
weight-adjusting - mechamsms at the weight. adjustmg
station;

Figure 9 is a partially schematic illustration of the con-
trol system at the pouring station; and

Figure 10 is an elevational view of the foil charging
station viewed as taken substantially along the line X—X,

As shown on the drawings:

As pointed out above, the system of the invention is op-
erative to perform a plurality of interrelated operations
to dispense accurately measured and-accurately weighed

“quantities of a material such as pellets of explosive ma-

terial for filling cartridge and shell casings. In Figure 1
there is illustrated in plan view a mechanism operative by
‘this system incorporating the same and embodying the

principles of this invention. As shown in Figure 1, the

mechanism includes a drum-like stand or housing 15 carry-
ing the mechanism and elements effective to perform six
stages of operation and to carry six of the stations of op-
eration. "For convenience these six stages of operation

‘and the six stations of operation will be known as

“volume fill,” “powder weigh,” “adjust weight,” “check
weigh,” “pour,” and “discard pour,” respectively. These
six stations are indicated on Figure 1 ‘of the drawings

‘and on the drum-like housing 15 by the numerals 1, 2, 3,

4, 5 and 6, respectlvely, the six npumerals respectlvely in-
dlcatmg the six successive stations.

The drum-like housing 15 has incorporated therein a
ring conveyor which carries, in this embodiment of the
invention, 24 open-topped containers 16—16 which are
operationally divided into six groups of four containers
each.  That is, the 24 containers carried by the ring con-
veyor on the drum housing 15 are operationally divided
so-that there are four containers in each group and there
is one -group of containers at each of the six operating
stations 1 through 6. .

Each of the containers 16 has a primary volume sec-
tion generally configurated as a can with an open top and
a small open top compartment at the radial outer front
of the can, as indicated generally at 17. At the first sta-
tion the main compartment or can-like section of the con-

-tainers 16.1s filled with explosive material pellets where-

upon the ring conveyor is rotated one-sixth of a revolu-
tion and these containers are lowered onto scales 18 -at
station 2, the powder-weigh station. At the same time,
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the containers from station' 6 are moved to station 1
where they are filled with explosive powder pellets. The
scales 18 provide input signals to a control system to con-
trol the operation of supplementary dispensers 19 at the
adjust weight station, station 3, to which station the con-
tainers are moved from station 2 upon the next indexed
rotational movement of the ring conveyor.

At station 3 whatever additional pellets of weight are
necessary, as indicated by the signals from the scales at
station 2, are added to the containers 16 and are spe-
cifically loaded into the supplementary small compart-
ments 17 on the containers 16. By adding these addi-
tional pellets to a side compartment which is otherwise
empty, there is no likelihood of losing the extra pellets
as by having them fall onto an already brim-full con-
tainer.

After the additional pellets are added to the comntainers
16 the ring conveyor is again rotated one-sixth of a rev-
olution to the check weigh station, station No. 4, where
the containers are lowered onto scales 28 which check
the weight of the material in the respective containers
and transmit signals to a control system in control of the
pouring mechanisms at station 5, the pour station. After
check weighing, the ring conveyor again rotates one-sixth
of a revolution so that the four containers 16 which were
formerly at station 4 are now moved to station 5 where
they respectively overlie funnels 21 converging to four
cartridge or shell casings 22. At station 5 the containers
are tipped up and poured into their respective funnels
for emptying into the respective shell casings 22, or they
are restrained from pouring, depending upon the signals
provided to the control system and supplied from the
scales 20 at siation 4. The control system is such that
containers holding a correct and accurately measured
quantity and weight of explosive pellets or powder are
poured, while those containing an incorrect weight of
material dre not poured. Thereafter, the ring conveyor
is again rotated one-sixth of a revolution and all of the
containers are again poured at station 6, which is the dis-
card pour station. At this station containers holding an
incorrect quantity or weight of material are emptied but
there is no need to provide mechanism here for restrain-
ing the empty containers from being moved into a pour-
ing or tilted-up position.

In this arrangement of the elements it will be clearly
observed that all of the operations are being conducted
simultaneously and that four containers are being acted
upon at each station each time the ring conveyor rotates
one-sixth .of a revolution. The actual number of con-
tainers on the ring conveyor and the number of containers
provided for each station of operation and activity is
variable without any departure from the spirit and scope
of this invention. It is, of course, preferred that the num-
ber of containers on the ring conveyor be a multiple of
six so that all stations will have an identical number of
containers thereat each time activity or operating pro-
cedures take place.

The empty shell casings are tramsported to station 5
by such means as a belt conveyor 23 extending more or
less tangential but spaced from the drum housing 15
and leading to a lug conveyor belt system 25 which
moves the shell casings forwardly onto a second con-
veyor belt 26 operatively arranged to move the shell
casings four at a time radially of the drum housing
15 so that the casings 22 will underlie the funnnels 21
four at a time, one at each funnel. At the radiaily in-
nermost position of the conveyor 26, the full casings,
and such empty casings as may have been underlying a
funnel for a container 16 holding an incorrect weight
or quantity of powder pellets, are again moved tangen-
tially by a lug conveyor 27 onto a conveyor belt 28,

This last mentioned conveyor 28 which may be of the
belt-type leads over an empty casing reject station. 29

which is operative to sense empty cartridge or shell cas-
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ings and push the same off the conveyor 28 onto a sup-
plementary conveyor 30 from which they are carried
back to the general supply cf shell casings to eventually
again find their way onto the conveyor 23 to be filled.
The conveyor 28 then carries the filled casings to a
charging station 31 where, in such cases as working with
75 mm. shell casings, measured lengths of foil are
charged into the shell casings. From the charging sta-
tion the shells are then carried on to such other oper-
ating stations as may be desired or necessary for com-
pletion of the cartridges or shells to finally be com-
pleted as rounds of live ammuniticn.

While the foregoing discussion should give a thorough
general understanding of the general arrangement of the
instant inventicn, an understanding of the details of the
mechanism and system and each stage thereof may be

" had from the following detailed discussion of the.ele-
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ments in the system. For facilitating understanding of
the details of the system the remainder of the specifica-
tion is broken down into topics correlated to parts of
the system and stages of operation,

The ring conveyor and drive mechanism

Referring now to Figure 2, which is a sectional view
of the drum housing viewed as taken substantially along
the seciion line IT—1iI, the ring conveyor and drive sys-
tem: may be seen in enlarged detail. Here it may be

seen that the drum housing 15 has a base drum 32 and

a cover 33 which are coaxially arranged but spaced from
each other to accommedate a conveyor ring 34 which is
also coaxial therewith. The annular conveyor ring 34 is
carried on and supported by the drum base 32 and cover
33 for rotation about its axis and means is provided to
hold the conveyor ring in position. Any convenient
means for helding the conveyor ring may be utilized, and
in the embodiment shown both the base 32 and cover
33 are grooved on their facing radial surfaces as at 35
and 36, respectively, to receive the lower and upper
axial extremities of the conveyor ring 34. Rollers such
as the roller 37 in the cover 33 are provided in both
the cover and the base tc provide substantially friction-
less movement of the ring.

All of the cans 16 are supported by the conveyor
ring 34 and carried thereby so that rotation of the ring
34 will be effective to move the containers 16 from sta-
tion to station during the operation of the system. To
rotate the conveyor ring the lower face thereof is formed
as a ring gear as-at 37a to mesh with a spur gear 38
journaled in a tecess in the drum base 32 adjacent to
and communicating with the groove 35. The spur gear
38 is held in position by a plate 39 overlying the same
and closing the recess in the drum base 32. Such con-
venient means as screws 40 or the like hold the plate 39
in place.

The spur gear or drive gear 38 is fixed on a shaft 41
which shaft is the output shaft of the contro} brake and
clutch mechanism shown schematically by the box 42
having leads 43 which extend therefrom and may con-
nect the control brake and clutch to any desired con-
trol system such as a timing mechanism or a cam actu-
ated control switch system for controlling actuation and
rotation of the shaft 41 to thereby control stopping and
starting of the rotaional movement of the conveyor ring
34. The actual driving power for the shaft 41 is re-
ceived in the control brake and clutch mechanism on an
input shaft 44 connected to the output 45 of a drive
speed reduction and control mechanism illustrated sche-
matically by the box 46 which in turn has its input
shaft 47 connected through a coupling 48 to the shaft 49
of a motor 56.

Any number of control systems are available to those
skilled in the art for controlling the control brake and
clutch mechanism 42 to drive the ring gear 34 inter-
mittently by one-sixth revolution steps. - Such possible
control systems. include timing mechanisms as well as
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cam-actuated switches that may be actuated by any one
of the four cam dogs 53, 52, 53 and 54 that are secured
to the radial inner face of the conveyor ring 34 at each
group of four containers 16, or by any other supple-
mentary control cam which may be fixed to the con-
veyor ring 34, as well as by any other switching system
that may be employed as desired.

Here, it should be noted that there is one cam dog
for each container 16 but that the cam dogs of each
group are spaced not only peripherally on the inner
radical face of the conveyor ring 34, but are also
spaced axially of each other within each group to ac-
commodate independent control systems for each con-
tainer 16 at each station.

The containers 16 themselves have elongated recesses
56 in each side thereof to receive the ends 57 of con-
tainer support arms 58 carried by the conveyor ring 34.
Actually, these support arms 58§ are carried by slide
blocks 59 slidably arranged in recesses 68 in the con-
veyor ring 34 and fixed in position radially by guide
plates 61 secured to the conveyor ring 34 by such con-
venient means as screws 62. This construction permits
the containers 16 to be raised and lowered for weighing
the same on scales 18 and 20 at weigh station 2 and
check weigh station 4. The raising and lowering mecha-
nism and the operation thereof will be described below
in conjunction with the description of the weigh station
and the check weigh station,

Station I—The volume fill station

The mechanism and control system for the volume fll
station, station No. 1, are illustrated in Figures 1, 3 and
4, In these figures it is shown that at the volume fill
station four containers 16 are disposed immediately below
four hoppers or supply ducts 63—63. At the lower end
of each of the supply ducts or hoppers 63 there is pro-
vided a gate 64-—64 or other equivalent valve means for
‘opening and closing the duct or hopper to fill the powder
containers 16 and then stop the flow of material when
the containers 16 are filled. The opening and closing of
the supply ducts is effected automatically by the control
system- provided for each of the ducts, one of which
control systems is illustrated in detail in Figure 4.
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The control system of Figure 4 is an electropneumatic

system whereby the gate 64 is automatically pneumati-
cally opened when the containers 16 -are in position as
carried by the ring conveyor. . To this end, a limit switch
65 such as a microswitch or the like is closed by one of
the cam dogs 51 through 54 (Figure 2) when the ccn-
veyor ring 34 brings the containers 16 to their proper
position. In Figure 4 the particular. trip cam dog in-
volved is illustrated as the cam dog 51, it being undes-
stood that one of each of the cam dogs is provided for
each of the containers 16. Closing of the limit switch
65 by engagement of the arm 66 thereon by the trip
cam dog 51 permits energization of the solenoid 67 on
a three-way valve 68 from a source of electrical energy
supplied thereto through supply leads 69 and the switch
'65. Energization of the solencid 67 actuates the valve
68 to supply pressurized air to a pneumatic cylinder 70,
the piston 71 of which is connected through a link 72
to the gate 64 whereby movement of the piston 71 opens
the gate 64 and permits the material to flow from the
supply duct 63 into the main chamber of the container 16.

When the container 16 is full, the powder overflows
therefrom. and falls upon a fill detector iever 73 which
is pivotally connected to the drum housing base 32. De-
flection of the fill detector lever causes the inner end 74
of the lever to move a plunger 75 on a pilot valve 76
so conmected to the air supply three-way valve 68 as to
cause the spring return cylinder 79 to be exhausted and
thereby close the gate 64 cutting off any further flow of
material to the already brim full powder container.

To prevent any of the material from flowing into the
supplementary  container compartments 17, these com-
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partments are shielded or covered by a bar-like shield
77 (Figures 3 and 4) which overlies the compartments
17 and is supported on support brackets 78 fixed to the
drum base 32 at the first station.

Both the shield or auxiliary compartment cover 77
and the fill detector lever 73 are at an angle to the
horizontal plane so that material falling thereon will fall
therefrom rather than be piled up thereon. To receive
any excess material flow a chute 79 is provided on the
drum housing 15 below the containers 16.. 'This chute 79
leads into a material-recovery system.

After the containers 16 are all filled at the volume fill
station, station 1, the ring conveyor is rotated one-sixth
of a revolution to the weigh station, station 2. En route
to the weigh station the containers each pass under wiper
blades 80-—80 secured to the housing cover 33 by car-
rier brackets 81. These blades 80 so overlie the path of
movement of the containers 16 that they operate as wiper
blades to level the material in each of the containers at
the level of the top edge of the containers and all excess
material is wiped away to fall into the recovery chute 79.
Since the containers are designed to have a volume such
that they hold a weight of material slightly less than the
desired weight for material to be eventually dispensed
into the casings 22, these wiper means so limit the weight
in the containers to that amount slightly less than the
desired weight as the containers leave station 1 and are
conveyed to station 2.

The weigh station—Station No. 2

At the weight station the weight of each of the four
containers that were filled at station 1 and the weight of
the material in each thereof is determined. Since the
actual weight of each container with its contents is not
a matter of primary concern in this embodiment of the
invention but only the deficiency in the weight thereof
from the desired weight is of importance here. There-
fore, while any number of systems and miechanisms are
available for weighing the containers and their contents
to determine either the weight thereof or the deficiency,
balance-type scales 18 have been used in this embodi-
ment of the invention. The details of the scale mecha-
nism employed are illustrated in Figure 6, while the
contro! system operated in comjunction therewith and
of which control system . the scale forms a part is illus-
trated in Figure 7. In addition, the mechanical arrange-
ment of the weigh station is illustrated in Figures 1
and 2.

In Figure 1 it may be seen that four scales 18—18
are provided at the weigh station, one scale 18 for each
of the containers 16. As the containers approach a posi-
tion overlying the scales 18 they are lowered onto. the
scales at a controlled rate of descent which minimizes
oscillation of the balance-itype scale and permits a rela-
tively quick determination of the deficiency of the weight
of the container and its contents.

For this purpose, note Figure 2, the carrier bars 58
for each of the containers 16 carries a cam follower roller
82 on the inner end thereof, see also Figure 5. This
roller 82 rides on the upper cam surface 83 of an annular
ring cam 84 fixed to the drum base 32 by such conven-
ient means as screws or the like 85—85. As the con-

eyor ring 34 is rotated the cam follower rollers 82 roll
on the upper surface 83 of the cam ring 84 and hold the
containers 16 with the bottoms thereof above the level of
the scale platforms 86 on the scales 18 until the con-
tainers i6 near a position overlying the scale platforms
86. Then, the roliers begin to ride down the descent
surface 87 in descent-ascent notches 83 in the cam 84.
As the rollers 82 ride down the descent surfaces 87, the
containers 16 are lowered onto the scale platforms 86
since the slide blocks 59 slide downwardly in the notches
63 and the support and carrying bars 58 move down-
wardly through apertures 8% and 90 provided therefor in
the conveyor ring 34 and the guide plate 61, respectively.
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Before the rollers 82 reach the bottom of the descent-
ascent notches in the cam ring 84, however, the con-
tainers 16 engage the scale platforms 86 and further de-
scent of the roller 82 and the carrying arms 58 merely
frees each of the carrier arms 58 from the container 16
which it carries. A little further descent of the roller
82 completely frees the cams from the carrier arms
whereby the scale platform 86 carries. the entire weight
of the container 16 and its contents.

Since the cam 16 and its contents must be accurately
weighed at the weigh station, each of the containers is
provided with an inclined recess 91 in the bottom thereof
and each of the scale platforms 86 is provided with an
inclined dome $2 thereon whereby the container is posi-
tively and accurately centered on the scale platform 86.

At this point the conveyor is stopped for weighing of
the containers and their contents and for actuation of the
control system -of Figure 7. After completion of the
weighing the conveyor ring is again moved one-sixth of
a revolution to the adjust weight station or station 3 and
the roller cam followers 82 ride up the ascent face 93
of the notches 88 to lift the containers up from the scale
platforms 86 to continue in their regular course.

While the scales 18 which stand on the platform 18a
at the weigh station might be any desired weight-sensing
devices, for purposes of accuracy balance-type scales have
been employed here to facilitate the generation of con-
trol signals for operating the control system of Figure 7.
In Figure 6 it may be seen that the platform 86 of the
scale I8 is carried on one end of a balance arm 94
which is substantially centrally pivoted at 95. In the
region of the other end thereof the balance arm 924 car-
ries counterweights 96 which are precise weights to coun-
terbalance a container and its contents having a proper
weight for eventual dispensing to a cartridge or shell
casing 22. At the end of the balance arm 94 carrying
the counterweights 96, the balance arm is connected to a
small delay-dashpot $7 to reduce any tendencies of oscil-
lation for the balance arm and to bring the balance arm
10 a stable position quite quickly.

Above the counterweights 96 there are mounted on the
scale frame 98 the windings of a vairable linear differen-
tial transformer indicated generally at 9. The core 16¢
of this transformer is movable and is fixed to the balance
arm 94, and in this embodiment extends above and
coaxially with.the counterweights 96.

Essentially, the variable linear differential transformer
99 is a three winding transformer having a primary wind-
ing and two oppositely wound secondary windings.
Since the core of the transformer is movable, the output
potential of each of the secondary windings is dependent
upon the position of the core with respect thereto. By
moving the core in one- direction, the winding towards
which it will move will have an increased output poten-
tial, while the other winding will have a decreased output
potential. Since the windings are opposed, movement of
the core will also affect the output phase relation of the
two windings.

This type of variable linear differential transformer
permits the generation of a control signal having a phase
and amplitude which indicates the variation of the weight
of the container and its contents from the desired weight
therefor and the direction of that variation; that is, it
may indicate whether the weight is above or below the
desired weight, In the system of the instant invention,
the weight of the containers and the contents thereof will
usually be below the desired weight since all material
standing above the top of the container will have been
wiped away by the wiper blades 8@ at station 1. This
is done for the express purpose of maintaining the weight
of the containers and their contents slightly below the
desired weight so that additional weight may be added to
bring the containers up to the desired rate rather than
to attempt to remove powder pellets therefrom to bring

-the weight down to the desired weight.
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Referring now to Figure 7 wherein the transformer 99
with its movable core 100 may be found at the upper
left-hand corner of the figure, the control system for the
weigh station and adjust weight station may be viewed.
There is such a control system as that of Figure 7 for
each scale or each container so that while it is under-
stood that there are four such control systems as that
illustrated in Figure 7, only one has been shown since
the four thereof are identical and will operate in the
same manner.

The control system is put into operation when a con-
tainer 16 is lowered onto the platform of scale 18 thereby
causing a reluctance-sensor 101, which senses the presence
of the container 16, to close the energization circuit for a
relay 102 connected through the reluctance-sensor 101 to
a source of electrical energy supplied thereto over leads
103 from source leads 104. Such energization of the
relay 102 closes its normally open contacts 105 thereby
energizing the reference winding of a two-phase motor
166 from a source of stable alternating current power
fed thereto over leads 147 which are connected to the
motor 166 through leads 108, the contacts 105 of relay
102 and the normally closed contacts 109 of a relay 110
inserted in the circuit for purposes hereinafter described
and which may be simply identified here as a motor
position-locking relay.

The second phase of the two-phase motor 106 is ener-
gized through leads 111 connecting the same across the
secondary windings 112 and 113 of transformer 99 which
secondariés are connected in series-opposing relation.
The transformer itself is energized by connecting the pri-
mary winding 114 thereof through leads 115 to the
power source leads 108 connected to the power supply
leads 107.

The output of transformer 99, supplied over leads 111,
is in addition to being connected to the control phase
of the two-phase motor 106, also connected in series
opposition with the output of a second variable linear
differential transformer 116 by being connected in series
with the output leads 117 thereof to a null amplifier
118. The output leads 117 of the second transformer
116 are connected across the secondary windings 119
and 120 which are connected in series opposition in the
same manner that the secondaries 112 and 113 of the
transformer 99 are connected in series opposition. The
primary winding 121 of the second transformer 116 is
connected through an adjusting or calibrating or com-
pensating potentiometer or rheostat 122 and through
leads 123 to the power supply leads 188 that are con-
nected to the stable alternating current source leads 167.

Since the potential outputs of the two transformers 92
and 116 are connected in series opposition to the null
amplifier 1318, the null amplifier is arranged to have an
ouiput supplied therefrom over leads 124 to the relay
110 when the potentials and the leads 111 and 117 are
equal in amplitude and opposite in phase. With.this ar-
rangement, the normally closed contacts 189 of the relay
110 are opened when a null condition exists at the in-
put to the amplifier 118. Opening of the normally
closed contacts 189 will deenergize the reference sup-
ply windings in the first phase of the motor 162 there-
by stopping any rotation of the motor 186 and having
the effect of locking the rotor of the motor in position.

The rotor of the motor 186 is mechanically coupled
as indicated by broken lines 125 and 126 to the mov-
able core 127 in the transformer 116 and to the rotary
switch blade 128 in an additional weight selector switch
129, respectively. As pointed out in conjunction with
the description of the scale itself, the movable core 160
in the transformer 992 is connected to the balance arm
94 of the scale 18, Thus, movement of the balance arm
94 in the scale 18 will cause movement of the core 190
and thereby vary the potential and phase of the output
from the secondaries of the transformer, while move-
ment of the rotor in the motor 106 will cause movement
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of the core 127 in the second transformer 116 to vary
the potential and phase of the output from the sec-
ondaries thereof in addition to causing movement of the
rotary switch blade 128 in the additional weight selec-
tor switch 129.

The addtional weight selector switch 129 has a plu-
rality of annularly arranged fixed contacts, the number
of which are selected to cover the entire probable range
of additional weight which may be added to the supple-
mentary weight compartments 17 on the containers 16
to bring the weight of material therein up to the accu-
rately measured desired amount to be dispensed, each
contact being connected to a control system at the ad-
ditional weight or adjust weight station, station 3, to cause
the addition of successively increased units of weight
to the containers. In this embodiment of the invention,
the number of contacts has been selected arbitrarily at
24 ranging from zero weight addition to 23 units weight
addition and the contacts are identified by the numbers
130 through 153. The contacts 130 through 153 re-
spectively indicate contacts for connection to such con-
trol systems in the adjust weight station 3 for the addi-
tion of zero units of weight of additional material to 23
units of weight of additional material to be supplied
to the containers respectively. Rotation of the rotary
contact arm or switch blade arm 28 in the switch 129
effects seclective connection with these contacts 138
through 153 and so that there will always be contact
with at least one of the contacts, the switch arm 128 is
provided with a blade head 154 of a size sufficient to
span two contacts and is illustrated as spanning in con-
nection with the 5 unit of weight addition and the 6 unit
of weight addition contacts 135 and 136. Through such
connection the control system at the adjust weight sta-
tion will be so controlled that when the container at
the weigh station is moved to its proper position at the
adjust weight station 5 units of additional weight of ma-
terial will be added to the container.

In operation, depositing the container 16 with its con-
tents on the balance arm 94 of the scale 18 causes ener-
gization of the reference phase of the motor 146 through
energization of the relay 102 through the reluctance
senser 101, whereby the normally open contacts 145 are
closed. The balance arm 94 also moves causing move-
ment of the core 186 in the transformer 99 to a positicn
indicative of the balance or unbalance condition between
the container 16 with its material contents and the coun-
terweights 96. If the container 16 and its contents prop-
erly balance the counterweights $6 then the transformer
99 will have a null output. Usually, however, the con-
tainer 16 and its contents will have a weight less than
that desired therefor so that the core 188 will be below
its center position whereby the output from the second-
aries 112 and 113 of the transformer 99 will have a po-
tential in phase indicative of the quantity of the weight
deficiency.
 This signal will be transmitted over the leads 111 to
the control phase. of the motor 166 which will then ro-
tate in a direction determined by the phase relation be-
tween the input to the control phase and the input to
the reference phase thereof. The movement of the rotor
in the motor 106 will cause appropriate movement of
the core 127 in the transformer 116 until a condition is
reached where the output of the leads 117 therefrom
is equal in amplitude and opposite phase to the output
from the transformer 99, Under such conditions, the
input to the null amplifier 118 will be a null whereby
the amplifier will operate to cause energization of the
relay 118 opening the normally closed contacts 109
thereby deenergizing the reference phase of the motor
196. - This deenergization of the reference phase will stop
the rotor in the motor and be effective to lock the ro-
tor in position. During rotation of the rotor of the
.motor 106, because of its coupling to the rotatable
switch blade 128 of the additional weight-selector switch
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129, the switch blade 128 was also rotated to a position
where it contacted the proper fixed contact for addition
to. a specific number of units of weight of material to
the container 16 to bring the weight thereof up to the
accurately measured desired amount.  When the rotor
of the motor 106 is locked then the switch blade 128
is also locked in position so that as the containers 16
are moved from the scales 18 to their proper positions
at adjust weight station, station 3, the adjust weight con-
trol system will be actuated for the addition of that
proper amount of additional material thereto.

After the containers 16 on the scales 18 have been
properly weighed they are lifted therefrom as described
above and moved on by a one-sixth revolution of the
conveyor ring to underlie the adjust weight mechanisms
at station-3. Upon lifting the containers 16 from the
scales 18, the reluctance sensors deenergize the relay 102
thereby reopening the relay contacts 105. At the same
time, the null condition- of the input to the amplifier
118 is broken so that the contacts 189 reclose, but since
the contacts 105 are now opened the motor 196 remains
locked with its reference phase deenergized.

The adjust weight station—Station 3

The arrangement, mechanism and control system of
the adjust weight station, station 3, are illustrated in
Figures 1, 8 and 7, respectively. Figure 8 illustrates one
of the adjust weight mechanisms 19 and Figure 7 illus-
trates one of the adjust weight control systems even
though it is clearly understood that there are four such
adjust weight mechanisms and systems at the adjust weight
station, only one thereof being illustrated since all are
identical in construction and similar in opeartion. The
adjust weight station has four spaced adjust weight
mechanisms 19 which are supported on the drum housing
15 by such convenient means as securing brackets 155
which secure the same in appropriately spaced positions
so as to overlie the containers 16 when the conveyor
ring moves the containers 16 from the weigh station to
the adjust weight station. The adjust weight mechanisms,
one of which is iliustrated in Figure 8, have a relatively
small hopper 156 of material, which in this case is pellets
of explosive powder, from which there extends a more or
less semicylindrical feed trough 157 under which a funnel
158 is positioned to receive pellets from the feed trough
and direct the same through the spout 159 of the funnel
into the side compartment 17 of the container 16. A
vibrator 16@ on the hopper 156 causes the pellets to

flow or move into the feed trough 157 in such a manner

that the pellets are aligned therein as illustrated.

A pneumatic cylinder 161 is mounted on the drum
housing 15 next to each hopper 156 and arranged so that
the piston 162 thereof extends parallel to the trough 157.
This piston 162 of the cylinder 161 is connected to an
additional weight or peliet deflector shaft 163 having a
plurality of vanes 164 secured thereto and extending
radially therefrom and aligned thereon. This shaft 163
is thus movable axially by movement of the piston 162
and is rotatable by carrying a lever 165 engageable by
the piston of a tilt cylinder 166 mounted in such position
that energization thereof by pneumatic means will defiect
the lever 165 to rotate the arm or shaft 163 and thereby
move the vanes 164 in a manner to defiect additional
pellets from the trough 157 into the funnel 156 and
through the spout 159 thereof into the side compartment
17 of the container 16.

The axial movement of the shaft 163 determines the
number of additional pellets to be swept from the trough
by the vanes so that controlling the axial movement of
the shaft 163 will effect controlled addition of weight
to the container 16. This desired control on the axial
movement of the shaft 163 is effected by controlled
movement of selector stops 167 on a quantity selector
stop bar 168 which stops may be moved into the path
of movement of the selector shaft 163 and thereby limit

-
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thé movenient thereof. The manner of controlling the
stops on the selector stop bar and the control system
is illustrated in Figure 7.

In Figure 7 it will be seen that the stops 167 are
movable axially thereof and transverse to the axis of the
selector shaft 163 by pneumatic cylinder and piston mecha-
riisms 169 actuatable by pneumatic energy supplied there-
to through feed lines 170 connected to a source line of
pressurized air 171 through solencid actuated valves 172.
The solenoids 173 for these valves are connectible to a
source of electrical energy supplied over the electric sup-
ply lines 104 through leads 174 and through the normally
open contacts 175 of selector control relays 176. The
selector control relays 176 each have one side thereof con-
nected to one of the lines 104 while the other side of
each thereof is conmnected to one of the contacts 138
through 153 on the additional pellet selector switch 128
through which they may be connected to the rotatable
switch blade 128, 4 lead 177 through another switch 178
to the other of the power leads 104. In Figure 7 only
two solenoid-actuated valves 172 with their solenoids 173
and selector solenoids 176 are illustrated since the op-
eration of all of the valves and solenoids is the same
even though there may be 24 thereof for each of the four
control systems.

The switch 178 is closdable by the cam 51 on the con-
veyor ring 34 as the container 16 approaches the adjust
weight station whereupon the appropriate one or two of
the solenoids 176 which are connected to contacts in
closed circuit relation with the rotary switch blade 128
are energized to close the contacts 175 and thereby ener-
gize the appropriate one or two of the valve solenoids
173 to open the associated valves 172 to permit the
appropriate cylinders 169 to be actuated from the air
supply lines 171 to move the selected stops 167. This
séts the stop for the shaft 163.

As the convéyor ring 34 advances, the cam 51 sequen-
tially next closés a switch 179 connected between a valve
solenoid 189 and the electric supply line 194. Energiza-
tion of the solenoid 180 opens valve 181 to thereby per-
mit pressurized air to fiow through line 182 from the air
supply main line 171 to cylinder 161 to move the shaft
163 axially thereof until it engages the stop 167 which
was moved by the selected cylinder 169 controlled from
the selector switch 129 that had been set in position when
the c¢ontainer 16 to have its weight adjusted at the
adjust weight station had been on the scale 18 at
the weigh station,

At about this time the container 1§ so underlies the
adjust weight mechanism 19 at the adjust weight station
that the auxiliary compartment 17 underlies the nozzle
159 of the funnel. Then the cam 51 engages a further
switch 183 which closes the circuit for energizing a valve
solenoid 184 from the supply lines 104. Energization
of the valve solenoid 184 opens the valve 185 whereupon
the tilt cylinder 166 may reecive pressurized air from
the main supply line 171 and through a feed line 186.
This then tilts or rotates the shaft 163 so that the vanes
164 deflect a number of pellets from the trough into
the funnel and therethrough into the auxiliary compart-
ment 17.

Thus, when the container 16, under discussion here,
was at the weigh station, the motor 166 was rotated until
it reached an angular position indicative of the deficiency
of the weight of the contents of the container from the
desired weight thereof whereupon the motor was deener-
gized and the rotor was locked in position. At the same
time, the rotary switch blade 128 on the additional weight
selector switch 129 was locked in position since it
is diréctly mechanically connected to the rotor of the
motor 106. In the example illustrated in the control
system of Figure 7, the container 16 was five units under-
weight so that the contact 135 was engaged by the head
154 of the switch blade 128. It also happened that the
contact 136 was engaged by the head 154 of the switch
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blade 128 since the head is of a size sufficient to contact
two contacts so that it will always be in engagement with
at least one of the contacts. Thereupon, movement
of the container towards the adjust weight station resulted
in sequential closing of the switches 178, 179 and 183
which resulted in sequential actuation of the appropri-
ate cylinder 169 to cause the five unit additional weight
stop 167 to be advanced, cause the shaft 163 to be ad-
vanced until it engaged the five units of additional
weight stop, and then cause the shaft 163 to be rotated
to deflect five pellets or five units of weight into the
auxiliary compartment 17 of the container 16 to bring
the weight up to the accurately desired weight.

The cylinders are of the self-exhausting type so that
when the container is moved away from the station
they will be retracted to rerotate the shaft 163 back to

" its original position angularly, retract the shaft back to

its axial starting point and retract the appropriate stops.
In the meantime, a new container 16 at the weigh station
has caused the motor 106 and the switch 129 to be ro-
tated to a new adjust weight control position therefor
in accordance with the deficiency of the weight in the new
container. The container 16 which has had its weight
adjusted is now moved to the check weigh station, sta-
tion No. 4.

Check weigh station—Station No. 4

Mechanically, the check weigh station is substantially
identical to the weigh station in that four scales 26 which
are substantially identical to the four scales 18 rest on
a stand 20a and are disposed with equal spacing from
each other to underlie the four containers 16 which had
their weights adjusted at the adjust weight station, sta-
tion No. 3. At the check weigh station, the containers
16 are lowered onto the platforms of the four scales to
determine whether or not the weight of the containers
and the contents thereof is the desired weight or differs
therefrom by being overweight or underweight. The
scales 20 are substantially identical to the scales 18 at
weigh station, station No. 2, and therefore are balanced
scales which are accurate instruments.

The mechanism of the check weigh station is so similar
to that of the weigh station that Figure 2 and the above
discussion of the weigh station readily indicate the mech-
anism by which the containers are lowered onto the
platforms of the scales 20, are centered on the platforms,
are weighed, and are lifted off the platforms. That is,
the cam ring 84 which had descent and ascent notches 88
therein at station No. 2, has similar descent and ascent
notches therein at this check weigh station, station No.
4, whereby the rollers 82 on the container suppert arms
88 will roll into the descent and ascent grooves to lower
the containers onto the platforms of the scales 20, and
the platforms and scales have raised portions to center
the containers 16 thereon and fit into the depressions 91
in the bottom of the containers.

The control signals from the check weigh scales 29,
however, are operative to control the pour station, sta-
tion No. S, rather than an adjust weight station, and are
appropriate signals to indicate whether the contents of
the container is accurate at the desired amount or is over-
weight or is underweight so that the container may be
poured if its weight is correct and restrain from pouring
if the weight of the contents thereof is incorrect.

In Figure 7 one of the check weigh scales 2¢ and the
associated control system therewith is illustrated sche-
matically in the upper central portion of the figure.
There it may be seen that the scale 20 is, like the scale
18, a balance scale having a balance arm 187 pivoted and
balanced at 188 and arranged so that the container 16
will rest on the platform at one end thereof, while coun-
terweights 189 counterbalance the container and platform
and are at the other end of the arm 188. Also at the
end of the balance beam or arm 187 where the counter-
weights 189 are disposed, the movable core 190 of a third
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variable linear differential transformer 191 is attached
to the balance beam or arm 187 for movement therewith.
The transformer 191 is energized by having its primary
winding 192 connected through an adjusting rheostat
or potentiometer 193 to the stable alternating current
source lines 107. The secondary windings 194 and 195
of the transformer 191 are connected so that the output
therefrom feeds into an amplifier 196 which in turn has
its output feeding into a phase detector 197 which also
has an input from the stable alternating current supply
lines 187. The output of the phase detector 197 feeds
into a relay control 198, outlined by a broken dashed line.
‘Within the relay control unit 198 there may be balanced
opposition relays 199 and 206 which may be selectively
or simultaneously energized depending upon the three
possible conditions of too much weight in the container
16, too little weight in the container 16, and the proper
amount of weight in the container 16 for controlling the
pouring or restraining from pouring control mechanism
at the pour station, station No. 5.

Energization of the relays 199 and 260 is further con-
trolled by a relay 201 controlling normally open con-
tacts 202 and 203 in- the circuits between each of the
relays 199 and 200 and the phase detector 197.- The
relay 201 is energized to close the circuit contacts 202
and 203 when a container 16 is placed on the scale 20
since the relay 201 is connected to a source of electrical
encrgy on the: lines 104 through leads 2064 connected to
a reluctance sensor 205 at the scale 20 which permits
energization of the relay 201 only when a container 16 is
‘on the scale platform,

Thus, when a contamer is placed upon the platform
of the scale 20, the balance arm or beam 187 should
balance. 1If it does not, then the movable core 190 of
the transformer 191 will be displaced from a center
position so that there will be an output other than a null

_output from the secondaries 194 and 195 leading to the
amplifier 196, .The amplifier will- amplify the signal
and feed it to the phase detector 197 which will compare
the phase. of the signal to the phase of the stable alter-
nating current supply and the lines 107 and transmit an
.appropriate signal to-the relay control unit 198. The
relay windings 192 and 2090 of the relay control unit will
‘have been placed in closed circuit relation with the phase
detector 187 by closing of the contacts 202 and 203 on
the relay 281 which is energized through the reluctance
sensor 265 sensmg the presence of the container 16 on
‘the scale. In the instant embodiment of the invention
there is concern only over two of the three possible con-
ditions; two of the conditions being grouped together as a
‘single condition. That is, the instant embodiment of the
invention is comcerned with only whether or not the
‘weight of the material in the container 16 is correct. If
that weight is correct, then the relay control unit 198
will be so energized and so control the pour station,
station 5, as illustrated in Figures 1 and 9, that the con-
tainer 16 will have the contents poured therefrom.into a
shell casing when the container reaches the pour station.
‘On the other hand, if the weight of the contents in the
container 16 is not correct, whether it be overweight or
underweight, then the energization of the relays 199 and
200 will be effective to control the pour station in a
manner to restrain pouring of the container.

The pour station—Station Mo. 5

. After checking the weight in each of the four con-
tainers at station No. 4, the ring conveyor moves the
four containers to the pour station for pouring the con-
tents in the containers holding a correct and accurately
determined weight of material into cartridge casings or
“shell casings at the pour station, station No..5, which is
illustrated in Figures 1 and 9. Figure 9, it will be ob-
served, illustrates only one of the four pouring control
mechanisms and systems. It will be recognized, how-
“ever, that there are four such pouring control systems in
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an upright position.

i6
this embodiment of the invention, one for each of the
four containers at the pour station,

At the pour station, when the containers 16 are re-
spectively over the pouring funnels 21 under which the
cartridge or shell casings 22 stand to be filled, the pour-
ing mechanism is actuated to invert the containers 16
and their supplementary or auxiliary chambers 17 to
pour the contents thercof through the funnels respectively
into the cartridge or shell casings. As the conveyor ring
moves the containers 16 into their positions, the cam 5%
for the first container 16, as shown in Figure 9, engages
a cam latch 286 and rotates the same slightly about its
pivot support 207. The cam latch 206 is more or less
configurated as an L-shaped lever pivoted at the junc-
tions of the legs 208 and 209, and it is the leg 208 which
is engaged by the trip cam 51. Rotation of the cam latch
206 causes the arm 2093 thereof to press against the piston
210 of a pilot air valve 211 which is in control of pneu-
matic connection with the pilot-operated valve 212.
This actuation of the piston 210 of the pilot valve 211
permits pressurized air flow from the air supply line 213
through the air valve and through the pilot valve and
through air line 214 to the head end 215 of a main cylin-
der 216, This actuates the piston 217.. The piston rod
217 in turp carries a catch wheel 218 which is engaged
in a slot 2192 in a block 220 into which the arms 221 of
a pouring link 222 are secured. From Figures 2 and 9
it may be observed that the pouring links 222 -are slidable
through appropriate apertures-223 in the conveyor ring
34, while a connecting ear or bracket 224 on the radial
inner side of the container 16 has a slot 225 therein
through which the bight portion 226 of the bracket 222
passes so that movement of the piston rod 217 when the
catch wheel 218 is in the slot 219 of the block 220 will
cause the bracket 222 to move in a manner to tilt the
container 16 actually tipping the same over to pour the
contents thereof into the associated funnel 21 at the
pour station. The arms 221 of the bracket 222 are suf-
ficiently spaced from each other so that the bottom of
the container 16 may move between the arms when the
container is inverted for dispensing.

The cylinder 236, like substantially all of the air
cylinders utilized in this embodiment of the invention, is
a self-retracting - cylinder which will retract its piston
after an appropriate delay facilitating proper operation of
the system. Upon retraction of the piston 217, the
latch wheel 218 will withdraw the block 220 and the
bracket 222, thereby setting the container 16 back into
The catch wheel 218 is caught in
the slot 219 when the conveyor ring moves the container
16 and its associated parts into position at the pouring
station, the spacing and alignment of the parts being ap-
propriate for this purpose.

Return of the piston 217 and thereby return of the
container to its normal position is-also facilitated by the
initiation of movement of the containers from the pour
station to the discard pour station, station No. 6, since
the .trip cam 51 will then release the lever 206 thereby
releasing the -piston 210 of the pilot valve 211 which
controls the air valve 212. It will be noted, however,
that the operation of the air valve, the pilot valve and
the air cylinder is such.that upon initiation of pouring,
the entire pouring operation will be completed so that
the cylinder 16 will be fully actuated and thereafter the
piston 217 will be retracted. This type of operation is
incorporated herein since it may happen that one of the

_other containers 16, which is at the check weigh sta-

tion, may have an inappropriate weight or an improper
weight of material- therein which will set the pouring
mechanism . of Figure 9 to restrain- that next container
irom being poured. -

The restrain from pouring operatlon of the system of
Figure 9 is such that when an improper weight of con-
tainer and its contents appears. at the check weigh station
on one of the scales 26, the relay controlier 198 will be so
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actuated and energized as to control a solenoid air valve
227 at the pouring mechanism, The air valve 227 which
is energized only when an improper weight of container
and contents appears at the check weigh station controls
pressurized air flow from a source line 228 to a pneumatic
cylinder 229, the piston rod 239 of which is the member
upon which the lever or cam latch 206 is ‘pivotally
secured.

This arrangement is such that when a container 16
is on one of the scales 28 and holds an incorrect weight
of material to be dispensed, the relay control 198 will
actuate the solenoid valve 227 to in turn actuate the
pneumatic cylinder 229 to move the piston rod 23¢ and
thereby withdraw the cam latch or lever 206 from the
path of movement of the trip cam 51 so that when
the container 16 arrives at the pour station, the cam
latch 206 will not be moved by the trip cam 51 and there-
fore will not actuate the pilot valve 211. This failure to
actuate the pilot valve 211 will restrain the air cylinder
216 from being actuated so that it will hold the container
16 from being inverted and the contents thereof from
being poured. It will actually positively hold the con-
tainer 16 through the linkage including the piston rod
217, the catch wheel 218 in the slot 219 of the block
220 coupled to the container 16 through the bracket 222.

It is, of course, understood that there are four such
pouring and four such restrain from pouring control
mechanisms at the pour station and that the four relay
control units 198 are respectively connected to the four
pouring restraint control valves 227.

After completion of the operations at the pour sta-
tion, the ring conveyor 34 is again rotated one-sixth of
a revolution so that the containers are moved from the
pour station to the discard pour station, station No. 6.

The discard pour station—Station No. 6

At the discard pour station all of the containers are
again inverted so that containers holding an incorrect
weight of material which were restrained from pouring
at the pour station, are emptied into a material return
or salvage chute 79a (note Figure 1). This chute will
also feed into the same recovery mechanism as the re-
covery mechanism into which the chute 79 at the origi-
nal fill station feeds, At the discard pour station, station
No. 6, all of the containers are inverted for pouring
whether or not they were emptied by pouring at the
pour station, station No. 5, and whether or not they were
restrained from pouring at station No. 5 by virtue of
having an incorrect weight of material therein, since it
is an unnecessary and more or less wasted expense to
restrain any of the containers from being inverted at
the discard pour station, station No. 6, even though
they may have been emptied at station No. 5 by having
had a correct weight of material therein, as determined at
the check weigh station, station No. 4.

The mechanism for inverting the containers 16 at the
discard pour station, station No. 6, is substantially identi-
cal to the pouring mechanism at station 5, one of which
mechanisms is illustrated in Figure 9, except that at
the discard pour station, the pouring restraint controls,
including the valve 227 and the cylinder 229 and the
connections to the relay control 198 are omitted. Thus,
at the pour station the cam latch or lever which is equiv-
alent to the cam latch or lever 206 is pivoted on a fixed
member and engaged by the appropriate trip cam for
actuating the pilot valves and air cylinders equivalent
to the units 211, 212 and 216 for inverting the cams
through the linkages described hereinabove in conjunc-
tion with the pour station mechanism illustrated in
Figure 9.

After completion of the discard pour operation, the
containers which are now empty are moved to the first
station or volume fill station by virtue of rotation of
the ring conveyor one-sixth of a revolution. The con-
tainers are then ready to begin the entire cyclé of opera-
tions over again.
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The casing conveyor mechanism

In the discussion of the general arrangement of the
mechanism and system of this invention, above, it was
disclosed that the invention included a conveyor arra.nge—
ment whereby the cartridge or shell casings 22 are fed
to positions under the four hoppers 21 and are then
conveyed further to a reject station for the empty. casings
not filled at the pour station and to a foil-charging station
where metal foil is added to the explosive powder pellets
in the filled shell casings. It was also described that a
belt-type conveyor or other equivalent type of conveyor
23 carry the empty shell or cartridge casings 22 to be
filled forwardly to a transverse running belt or equivalent-
type conveyor 26 and to a lug-type conveyor 25, In
Figure 1 these conveyors are illustrated in detail showmg
that as the first belt conveyor 23 approaches the trans-
verse conveyor 26, individual fingers 25a on the lug con-
veyor belt 25b mterdlgltate with the shell casmgs 22.
The lug or finger belt 25b is supported on a pair of hori-
zontal drive rollers or pulleys 25c at least one of which
is driven whereby the belt is driven to move the casings
22 across the transverse conveyor belt 26. The drive
mechanisms for the conveyors 23, 25 and 26 are prefer-
ably intermittent in operation so that the conveyors will
operate to position the cartridge casings or shell casings
22 in groups of four on the conveyor belt 26 with each
of the casings 22 in each group of four being so spaced
as to properly underlie the nozzle or discharge ends of
the funnels 21 into which the powder or pellet containers
16 are poured. That is, four shell casings 22 are ‘trans-
ported by the lug conveyor 25 onto the conveyor 26
whereupon the conveyor 26 is moved to transport the
shell casings radially mwardly of the drum housing is
whereupon the belt conveyor is again stopped and the
lug belt conveyor and.the feed conveyor 25 and 23, re-
spectively, are again actuated to move four more casings
onto the transverse belt 26 which is then again moved
to feed four aligned shell casings into a position under-
lying the funnels 21 at the pour station. This intermit-
tent driving of the conveyors is timed and controlled
together with the drive for the ring conveyor 34 to prop-
erly coordinate the positioning of empty shell casmgs
under the funnels 21 and the posifioning of a group of
containers 16 above the funnels to have the powder
poured therefrom through the funnels into the shell
casings.

After a row of casings 22 are filled at their pos1t10ns
underlying the funnels 21, they are moved again by move-
ment of the conveyor 26 and interdigitated w1th the Tags
27a on a lug belt 275 on a second lug-type conveyor 27.
This second lug belt 27 may be continuous in operatlon
or intermittent in operation as desired and moves the
filled cartridge casmgs or shell casmgs onto another lon-
gitudinally running belt or chain or the like type con-
veyor 28 which then carries the shells to a station 29 for
rejecting the empty shell casings from the production line
of the conveyor 28, which empty cartridge casings have
occurred in the line due to improper weights of material
in the containers 16.

The empty shell reject station—Station 29

At the empty casing or reject station inserted in the sys-
tem for rejecting from the conveyor 28 the occasional
shell casing which was not filled at the pour station, sta-
tion 5, a small resiliently supported platform underhes
the upper run of the conveyor belt 28. The sprmgs
actually supporting the platform are of a strength deter-
mined and selected by the weight of the shell casings and
the contents thereof so.that a full shell casing sitting on
the belt as jt mins over the platform will cause at least
a sllght depressed movement of the platform. The plat-
form is shown in a broken dashed outline in Flgure 1
underlying the upper run of the conveyor 28 and iden-
tified at 29¢. The springs are also selected to be of such
strength and resiliency that the passage of an empty shell
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casing on the conveyor over the platform 29« will cause
very little if any depressed movement of the platform
29a. : .

Thus, when a full casing overlies the platform, the
platform will be depressed and will actuate and open a
normally closed microswitch 295 which is in series in-
terconnection with a normally open feeler microswitch
29¢.  The feeler microswitch 29c¢ is closed as the cartridge
casing 22 passes it and engages the switch feeler arm
29d. These switches 295 and 29c¢ control the energiza-
tion of the solenoid-operated pneumatic cylinder 2%e hav-
ing a piston rod 29f operable upon actuation of the air
cylinder and solenoid valve 29¢ to push an empty car-
tridge casing 22 laterally off of the conveyor belt 28 and
onto a conveyor 30 which may direct the empty shells
back into the supply source therefor.
© As stated immediately above, a full cartridge casing
22 overlying the platform 29a will depress the platform
to open the normally closed microswitch 295. Since the
switch 295 and the switch 29c are in series in control of
the solenoid-actuated valve and pneumatic cylinder 29e,
the valve and pneumatic cylinder 29¢ will not be en-
ergized to move the piston 29f and thereby will not move
the full cartridge casing 22 off of the conveyor 28 onto
the conveyor 30. On the other hand, when an empty
cartridge casing 22 rides over the platform 294, the switch
29b will not be closed and the feeler arm 294 engaging
the casing 22 will close the switch 29¢ whereby a cycle
will be completed for actuating the solenoid valve and
pneumatic cylinder 29e so that the piston and rod 29f
will push the empty cartridge casing 22 off of the con-
veyor 28 onto the conveyor 39.

When the full shell casings pass the reject station 29
they are then fed by the conveyor to a foil addition sta-
tion 31 utilized for adding metal foil to cartridge casings
of the 75 mm. size and larger.

The foil addition station

The foil addition station, indicated generally at 31, is
illustrated in schematic detail in both Figures 1 and 10
wherein it is illustrated that a roll of the particular metal
foil desired to be charged into the filled casings 22 is
rotatably supported for having the foil pulled theréfrom
by feed rollers, cut off in the desired length by a shear
mechanism; corrugated by a gear arrangement and then
directed into the cartridfe casing or shell casing over the
explosive powder pellets dispensed into the casing. As
shown in these figures, a feeler switch 31g is engaged
by a cartridge casing 22 approaching the foil addition
station on the conveyor 28 to encrgize a control mecha-
nism 31b to operate a motor 31c in driving connection
with one or both of the feed rolls 3id. This driving of
the feed rolls 31d pulls the foil strip 31e from a roll 31f
which is rotatably supported by a mounting shaft 3ig.
Feed rolls are also coupled to a control mechanism 31/
that controls a cutter or shear mechanism 31j to cut the
strip to the length thereof desired to be charged into the
cartridge casing 22. As the strip is fed forwardly it is
engaged by a pair of driven corrugating gears 31m so
that as the strip passes between the interdigitating gears,
it is corrugated and fed through a deflector funnel 31
which directs the corrugated foil into the cartridge cas-
ing which is now moved into a position under the funnel
from the position where it engaged and closed the feeler
switch 314 that controls energization of the control unit
315 for the drive motor 31c.

After passing from the foil addition station 31, the
cartridge or shell casings are then carried by the con-
veyor 28 to such further operating stations as may be
desired to act upon the same for purposes of adding heads
thereto. and ramming the powder and the foil, etc.

From the foregoing it will be clearly seen that the pres-
ent invention is of general utility even though an exem-
plary embodiment thereof has been illustrated and de-
scribed here and it will be further observed that numerous

2,901,209

10

15

20

25

30

35

40

45

60

65

70

75

S 20

variations and modifications may be effected without de-
parting from the true spirit and scope of the novel con-
cepts and principles of this invention. We, therefore,
intend to cover all such modifications and variations as
fall within the true spirit and scope of the novel con-
cepts and principles of this invention.

We claim as our invention:

1. In a mechanism to dispense material in accurately
measured quantities, a support structure, a conveyor
relatively movably carried on said support structure, a
container carried by said conveyor, means on said support
structure to intermittently controllably drive said con-
veyor to move said conveyor successively to a series of
stations along the path of movement of said conveyor;
a fill station to fill said container including a hopper, a
gate on said hopper, means to open said gate when said
container is aligned with said hopper, means actuated by
overflow of material from said container to close said
gate, and means to wipe across said container to limit
the level of material in said container; a weigh station
to weigh said container and material therein and deter-
mine the' deficiency of weight of material below the de-
sired weight therefor including a scale mechanism, a
first displacement-sensing differential transformer con-
nected to said scale and having as an output a signal hav-
ing a phase and amplitude corresponding to the weight
error of the material in the container, a two-phase motor
having an input connected to the output of said trans-
former, a reference supply of electrical energy connected
to an input of each said first transformer and said motor,
a second displacement-sensing transformer having a core
connected to an output of said motor to thereby have
an output corresponding to angular displacement of ‘said
motor, the output of said transformers being connected
in series opposition, a null amplifier having an input which
is the resultant signal from a series opposition connection
of the outputs of said transformers, a relay energized
from said null amplifier when the outputs of said trans-
formers are equal and opposite and having normally
closed contacts in series with the input to said motor
to deenergize said motor when said relay is energized,
and a second relay having normally open contacts in
series with said normally closed contacts and energized
through means on said scale to sense the presence of said
container, and a sweep switch mechanism connected to
the motor output, said switch having a plurality of rela-
tively fixed contacts and a relatively movable contact
whereby movement of said movable contact with said
motor connects. the same with different ones of said fixed
contacts and deenergization of said motor locks said mov-
able contact in its position; a weight-adjusting station to
add sufficient material to the container to cause the weight
of material therein to be an accurately measured desired
amount including a supplemental material hopper, a
trough leading from said supplemental hopper, a vibrator
on said supplemental hopper to assist the flow of material
therefrom into said trough and to orient material in said
trough, a shaft slidably and rotatably mounted adjacent
and substantially parallel to said trough, a material de-
flecting vane on said shaft to move a selected quantity
of the material from said trough into said container when
said shaft is moved axially and rotated, a stop bar, a
plurality of selectively operable stop mechanisms on said
stop bar connected to and controlled by said sweep switch
mechanism; a weight-checking station including a scale,
a third differential transformer, an output from said
transformer indicative of the weight of the container and
contents thereof, and means actuated by the output of the
transformer to control a relay network; and. a pouring
station. to pour the material from said container, and
means to restrain pouring of the material from the con-
tainer if the weight thereof is different from the desired
weight, and means interconnecting the relay control and
the pouring restraining means.

2. In a mechanism to dispense material in accurately
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measured quantities, a support structure, a conveyor rel-
atively movably carried on said support siructure, a plu-
rality of containers carried by said conveyor, means on
said support structure to intermittently controllably drive
said comveyor to move said containers successively, in
groups, to a series of stations along the path of move-
ment of said conveyor; a fill station to fill said containers
including a hopper, a gate on said hopper, means to open
said gate when said containers are aligned with said
hopper, and means to close said gate when said containers
are filled; a weigh station to weigh said containers and
the material therein and determine any deficiency in
weight of material below the desired weight therefor in-
cluding a scale mechanism, and signal means to provide
a signal indicative of the weight error, and a motor hav-
ing a rotor angularly movable, means interconnecting

-the signal means and the motor whereby the angular dis-

placement of the rotor and the motor is a function of
the weight error; a weight-adjusting station to add suffi-
cient material to the containers to cause the weight of
material therein to be the accurately measured desired
amount including a supplemental material hopper, se-
lector switch means to control the quantity of additional
material to be added to the containers, and means inter-
connecting the selector -switch means and the rotor of
said motor to control said selector switch means in accord-
ance with the weight deficiency determined at said weigh
station; a weight-checking station to determine the ac-
curacy of the weight of material in the containers and
compare the same with the desired weight therefor in-
cluding a second scale, signal means in said second scale
to provide a signal indicative of the weight of the ma-
terial in the container and indicative of any error between
the weight of the material in the container and the desired
weight; a pouring station to pour material from the con-
tainers into devices to utilize the material and including
means to invert the containers to pour the material there-
from, and means responsive to the signal from the signal
means in the second scale to restrain the container pour-
ing means when there is an error in the weight of the
material in the container; and a discard pour staticn to
empty containers which were not poured at the pour
station and including means to invert all of the containers.

3. In a mechanism to dispense material in accurately
measured quantities, a support structure, a conveyor rela-
tively movably carried on said support structure, a plu-
rality of containers carried by said conveyor to be moved,
in groups, to a plurality of stations about the support
structure, and means on the support structure to con-
trollably drive said comveyor operatively to move the
containers, in groups, to the successive stations about the
support structure, a fill station to. fill said containers
and including means to automatically actuate the fill
station when a group of containers arrive at the fill sta-
tion to fill the containers and further means automatically
actuatable to stop the filling operation at the fill station
when the containers are filled, a weigh station to weigh
the containers and material therein filled at said fill sta-
tion to determine the deficiency of weight of material
in the container below the desired weight therefor in-
cluding a scale mechanism and means in said scale
mechanism to provide a signal indicative of the deficiency,
an adjust weight station to add additional weight of ma-
terial to said containers and including means responsive
to said signal means to control the amount of addi-
tional weight to be supplied o the containers and means
automatically actuatable at said adjust weight station by
arrival of a group of containers thereat to -actuate the
mechanism to adjust the weight of material in the con-
tainers, a check weigh station to determine the accuracy
of the weight of the material in the containers including
a second scale mechanism and a second signal means
to provide a signal indicative of any error in the weight
of material in the containers respectively, and a pour
station to pour the material from the containers into
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devices to utilize the material including means responsive
to said second signal means to restrain pouring of the
containers if the weight of the material therein is
incorrect.

4. In a systtm to dispense material in accurately
measured quantities, a container, means to fill said con-
tainer with material, means to weigh said container,
means to add material to the container controlled by the
weighing mieans, means to reweigh the container, means
to pour the material from said container including means
responsive to said reweighing means to restrain said
pouring means from pouring the material from the con-
tainer when the material therein is of an incorrect weight,
means to discard-pour the container when the weight
thereof is incotrect, and means to transport said con-
tainer to each of said means successively,

5. In a system for dispensing material in accurately
measured quantities, a plurality of containers, means to
fill 'said containers with material, means to weigh said
containers and the material therein, means in said weigh-
ing means to provide a signal indicative of the weight
of material in the container, means to add material to
said containers responsive to said signal means, means
to reweigh said containers and the material therein in-
cluding second signal means providing a signal indica-
tive of the weight of material in the containers, means
to pour material from said containers including means
responsive to the second sighal means to restrain said
pouring means from pouring the material when the
weight of material therein is incorrect, means to discard-
pour material from said containers when the weight of
material therein is incorrect, and means to transport said
containers to each of said means successively.

6. In a system to dispense material in accurately meas-
ured quantities, a series of groups of material containers,
means to intermittently transport said groups of con-
tainers to a succession of stations, means to fill said
containers at a first station, means to weigh said con-
tainers at a second station and to produce a control sig-
nal, meanis at a third station to add additional mateiial
to the containers controlled by the comntrol signal pro-
ducing means at the second station, means to reweigh the
containers at a fourth station, means to pour the con-
tainers at a fifth station, means at said fifth station to
restrain the pouring means at the fifth station and re-
sponsive to the reweighing means at the fourth station,
and means to discard-pour material from the containers.

7. In a system for dispensing material in accurately
measured quantities, a first series of portable containers,
means to fill the containers with the materials to be dis-
pensed, means to level the material at the top of the
containers, means to weigh the containers with the ma-
terial therein and determine any necessary quantity of
material to be added to each of the containers to cause
the quantity of material in each of the containers to
have a predetermined weight, means responsive to the
weighing means to add the said necessary quantity of
material to each of the contaihers, means to reweigh the
containers to determine the accuracy of weight of ma-
terial in each thereof, a second series of containers, means
to pour the material from the first containers to the sec-
ond containers including means responsive to the re-
weighing means to withhold pouring material from the
first containers which hold an incorrect quantity of ma-
terial, means to discard-pour the material from the first
containers from which the material was not poured by
the first-mentioned pouring feans, and means to trans-
port the first series of containers to each of said means
successively, and means to transport the second series of
containers past said pouring means.

8. In 'a system  to dispense material in accurately
measured quantities, a first series of portable containers,
means to fill the containers with material to be dispensed,
means to level the material at the top of the containers,
means to weigh ‘the containers with the material therein
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and determine the necessary quantity of material to be
added to each container ‘to cause the quantity of material
in each of the containers to have a predetermined weight,
means responsive to the weighing means to add the neces-
sary quantity of material to each of the containers, means
to reweigh the containers to determine the accuracy of
weight of material in each of the containers, a second
series of containers, means to pour the material from the
first containers into the second containers when the first
containers have a correct weight of material therein and
including means responsive to the reweighing means to
withhold pouring material from containers having an in-
correct weight of material therein, means to transport the
second series of containers to said pouring. station and
away therefrom, means to reject empty containers of the
second series after the containers pass the pouring sta-
tion, means to further process said second series of con-
tainers, and means to transport the first series of containers
to each of the means acting thereon.

9. In a system to dispense material in accurately
measured guantities, a container, a conveyor to carry said
container to a plurality of stations to act thereon, a fill sta-
tion to fill said containers, said fill staticn including a hop-
per of material to be discharged into said containers, a
gate on said hopper to open and close the hopper, pneu-
matic means to operate said gate, means on said conveyor
to actuate said pneumatic means, and further means re-
sponsive to overflow of material from the container to
close said gate.

10. In a system to dispense material in accurately
measured quantities, a container having a main compart-
ment and an auxiliary compartment, a conveyor to carry
said container to a plurality of stations to act thereon, a
fill station to fill the main compartment of said container,
said fill station including a hopper of material to be dis-
charged into said main compartment of said container,
a gate on said hopper to open and close the hopper, pneu-
matic means to operate said gate, means on said conveyor
to actuate said pneumatic means, further means responsive
to overflow of material from the container to close said
gate, and means to shield the auxiliary compartment and
maintain the same free of material while the main com-
partment is filled from said hopper.

11. In a system to dispense material in accurately
measured quantities, a container, a conveyor to carry said
container to a plurality of stations to act thereon, a fill
station to fill said containers, said fill station including a
hopper of material to be discharged into said containers,
a gate on said hopper to open and close the hopper, pneu-
matic means to operate said gate, means on said conveyor
to actuate said pneumatic means, further means responsive
to overflow of material from the container to close said
gate, means to weigh the container to determine any de-
ficiency of weight therein from the desired weight there-
for, means to adjust the weight of material in the container
controlled by the weighing means, means to reweigh the
container, and means controlled by the reweighing means
to pour the container if the weight of material therein is
the desired weight. ’

12. In a system for dispensing material in accurately
measured quantities, a container, means to transport the
container, means to fill the container, and means to con-
trol supplying additional material to the container so that
the weight of material in the container will have a pre-
determined value and including a scale mechanism to sense
the weight of the container and the materia! therein, a
variable linear differential transformer in said scale mecha-
nism and arranged therein to have an output with an
amplitude and phase indicative of the difference between
the weight of said container and the material therein and
said predetermined value, a servo motor having one phase
thereof connected to the output of said transformer and
another phase thereof connected to a stable source of
alternating current, a second transformer-having a mov-
able core mechanically connected to said motor and hav-
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ing an output of a phase and amplitude indicative of the
direction and angular position of a rotor in the said motor,
means connecting the outputs of said transformers in
series opposition, an amplifier connected to said means
whereby the amplifier has an input which is the vectorial
difference between the outputs of said transformers, a
relay connected to said amplifier and energized therefrom
to deenergize said motor when the outputs of said trans-
formers are equal and opposite to thereby lock the motor
in its angular position, and an additional weight selector
switch and system connected to said motor and set thereby
to add a proper additional weight of material to said con-
tainer to cause the same to have the predetermined weight
therefor.

13. In a system for dispensing material in accurately
measured quantities, a container, means to transport the
container, means to fill the container, and means tc con-
trol supplying additional material to the container so
that the weight of material in the container will have a
predetermined value and including a scale mechanism
to sense the weight of the container and the material
therein, a variable linear differential transformer in said
scale mechanism and arranged therein to have an output
with an amplitude and phase indicative of the difference
between the weight of said container and the material
therein and said predetermined value, a servo motor
having one phase thereof connected to the output of said
transformer and another phase thereof connected to a
stable source of alternating current, a second transformer
having a movable core mechanically connected to said
motor and having an output of a phase and amplitude in-
dicative of the direction and angular position of a rotor
in the-said motor; means connecting the outputs of said
transformers in series opposition, an amplifier connected
to said means whereby the amplifier has an input which
is the vectorial difference between the outputs of said
transformers, a relay connected to said amplifier and
energized therefrom to deenergize said motor when the
outputs of said transformers are equal and opposite to
thereby lock the motor in its angular position, and an
additional weight selector switch and system connected
to said motor and set thereby to add a proper additional
weight of material to said container to cause the same
to have the predetermined weight therefor, and means
to reweigh the container to check the weight of material
and container, and means controlled by the reweighing
means to pour the material from the container when the
weight of material in the container is the predetermined
value therefor.

14. In a system to dispense material in accurately
measured quantities, a container, means to fill the con-
tainer, means to weigh the container and the material
therein including signal means to provide a signal indica-
tive of any difference between the weight of the material
in -the container and the desired weight therefor, an
additional weight selector switch positioned in accordance
with the signal from said signal means, means to adjust
the weight of the container including a plurality of re-
lays connected to contact positions on said selector switch
to be selectively energized in accordance with the posi-
tion of said selector switch as controlled by said signal
means, a plurality of electropneumatic devices connected
to said relays respectively for selective energization, a
stop. bar, a plurality of movable stop pins in said stop
bar respectively connected to said electropneumatic de-
vices for select movement of said stop pins, a supple-
mentary hopper, a trough on said hopper for material
flow from said hopper into said trough, a deflector shaft,
electropneumatic means to move said shaft axially there-
of to engage the same with a selectively moved stop pin,
and further electropneumatic means. to rotate said shaft,
and means on said shaft to engage material in said
trough whereby rotation of said shaft deflects a selected
quantity of material from said trough to cause the same
to be poured into said container.
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15. In a system to ‘dispense material in- accurately
measured quantities, a container, means to.fill the con-
tainer, means fo Wweigh the container and ‘the material
therein including signal-means-to-providea signal indica-
tive of any difference between the weight iof ‘the material
in the -container -and -the- desiréd ‘weight 'therefor; an ad-
ditional ‘weight -selector -switch positioneéd in accordance
with the sighal from said -sigral theatis, means to ad-
just the ‘weight of -the container ‘including a plurality of
relays connected- to contact posxtlons on said selector
switch to be ‘selectively- energized -in -accordance with the
position of said -selector switch ‘as controlled by said
signal means, a plurality of -electropcumatic ‘devices
connected ‘to said-relays -respectively for selective ener-
gization, a stop bar, -a -plurality : of thovable stop pins
in said stop bar respectively connected to said electro-
pneumatic devices for select movement of said stop pins,
a supplementary hopper, a ‘trough ‘on said hopper for
material flow from said hopper into said trough, a de-
flector shaft, electropneumatic means to move said shaft
axially thereof to engage the same with a selectively
moved stop pin, and further electropneumatic means to
rotate said shaft, means on said shaft to engage material
in said trough whereby rotation of said shaft deflects a
selected quantity of material from said trough to cause
the same to be poured into said container, and means
to reweigh the container, and means controlled by
the reweighing means to effect further processing of the
container and the material therein.

16. In a system to dispense material in accurately
measured quantities, a container, means to fill the con-
tainer, means to weigh the container, means controlled
by the weighing means to adjust the weight of the ma-
terial in the container, and means to reweigh the con-
tainer and material therein including a balance-type scale,
a variable linear differential transformer in the scale, a
movable core in the transformer connected to the scale
for conjoint movement therewith whereby the trans-
former will have an output indicative of the direction and
amplitude of any error between the weight of the material
in the container and the desired weight therefor, and
means to pour the material from the container into a
second container to utilize the material, said pouring
means being controlled by the output of said transformer
to refrain from pouring the material from the first con-

tainer into the second container when the weight of-

material in the first container is different from the de-
sired weight therefor.

17. In a system for dispensing material in accurately
measured quantities, means to fill a container, means to
weigh the container with the material therein, means to
adjust the weight of material in the container, means to
reweigh the material, signal means in the reweighing
means to provide a signal indicative of any error be-
tween the weight of material in the container and the
desired weight therefor, and means to pour the contents
of the container into a second container to utilize the
material including a bracket connected to the container,
support structure carrying the container, means on
the support structure to trip a system for moving the
bracket to pour the contents of the container therefrom.

18. In a system for dispensing material in accurately
measured quantities, means to fill a container, means to
weigh the container with the material therein, means to
adjust the weight of material in the container, means to
reweigh the material, signal means in the reweighing
means to provide a signal indicative of any error be-
tween the weight of muaterial in the container and the
desired weight therefor, and means to pour the contents
of the container into a second container to utilize the
material including a bracket connected to the container,
support structure carrying . the container, a pneumatic
system including a valve and cylinder and piston assem-
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bly to move the bracket and thereby tilt the container to
pour the contents therefrom, tripping means on the sup-
port structure to actuate the pneumatic system.

19. In a system for dispensing material in accurately
measured. quantities, means to fill a container, means to
weigh the container with the material therein, means to
adjust the weight of material in the container, means to
reweigh the material, signal means in the reweighing
means to provide a signal indicative of any error be-
tween the weight of material in the container and the
desired weight therefor, and means to pour the contents
of the containér into a second container to utilize the
material including a bracket connected to the container,
support structure carrying the container, a pneumatic
system including a valve and cylinder and piston assem-
bly to move the bracket and thereby tilt the container to
pour the contents ‘therefrom, tripping means on the sup-
port structure to actuate the pneumatic system, and elec-
tropneumatic means between said tripping means and
said pneumatic system to decouple the tripping means
and the pneumatic system and controlled by said signal
means when the weight of the material in the container
is in error.

20. In a system for dispensing and handling material
in accurately measured quantities, a container, means to
fill the container, means to weigh and adjust the weight
of the container and the material therein, means to check
the weight of the material in the container, a second con-
tainer, means to pour the material from the first con-
tainer into the second container, means to transport the
second container past the pouring means for the first
container, means to restrain pouring of the first container
if the weight of material therein is improper, means to
reject the second container from the transporting means
if it is not filled at the pouring means including means
to sense the presence of the container, means to sense the
presence of weight in the container, and means actuated
by both of said sensing means to reject the container if
it is not filled.

21. In a system for dispensing material in accurately
measured quantities, a container, means to transport the
container to a plurality of stations having operating mech-
anism at different stations to act thereon, said mecha-
nism including means to fill the container with material,
means to weigh the container and the material therein
including a balance-type scale, means on the conveyor
to lower the container onto the scale, signal-producing
means in the scale responsive to the weight of the con-
tainer and material and operative to provide a signal
indicative of the difference between the weight of the
material in the container and a predetermined desired
weight therefor, motor means connected to said signal
means to have an angular displacement corresponding to
the signal from the signal means, selector switch means
connected to said motor means to have a selector switch
position corresponding to the angular position of said
motor means, a plurality of electrical circuits selectively
energized in accordance with the position of said selector
switch, electrically energized means connected to said cir-
cuits to adjust the weight of the material in the container
and operative to-add a quantity of material to the mate-
rial in the container according to the circuit energized
by said selector switch.

22. In a system for dispensing material in accurately
measured quantities, a container, means to transport the
container to a plurality of stations to act thereon, includ-
ing means at one station to fill the container with mate-
rial, means to weigh the container and the material there-
in including a balance-type scale, means on the conveyor
to lower the container onto the scale, signal-producing
means in the scale responsive to the weight of the con-
tainer and material and operative to provide a signal
indicative of the difference between the weight of the
material in the container and a predetermined desired
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weight therefor, motor means connected to said signazly

means to have an angular displacement corresponding to
the signal from the signal means, a multi-position selec-
tor switch means connected to said motor means to have

a selector switch position corresponding to the angular &

position of said motor means, a plurality of electrical
circuits selectively energized in accordance with the posi-
tion of said selector switch, electrically energized means
connected to said circuits to adjust the weight of the
material in the container energized through said selector
switch means to add a quantity of material to the maie-~
rial in the container according to the circuit energized
by said selector switch, reweighing means to reweigh the
container and material therein, and means controlled by
the reweighing means to pour material from the container
when said container weighs more or less than said pre-
determined desired weight.
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