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Application September 28, 1942, Serial No. 459,979 
32 Claims. (C. 98-37) 

This invention relates to the feeding of ma 
terial, and relates particularly to means to auto 
natically regulate the foW of a stream of na 
terial to feed material at the rate of a predeter 
mined Weight from a source of Supply of the ma 
terial to a place of use or storage of the ma 
erial. 

It is the primary object of the invention to 
rovide in means for continuously feeding ma 

: erial at the rate of a. predetermined weight, 
leanS Operative at Sticcessive intervals of time 

and controlled by the feeding of proportionate 
portions of the material to regulate the operation 
of the feeding means to feed material in propor 
tion to any change in the interval of time for 
feeding a proportionate portion of the material 
and feed the material at an average of the rate 
of the predetermined weight. 

It is a further object of the invention to pro 
vide in material feeding means to continuously 
feed material at the rate of a predetermined 
Weight, means operative at Successive intervals 
for timing and detecting any change in the opera 
tion of the feeding means to feed successive pro 
portionate portions of material, and means ren 
dered operative by a change in the rate of feeding 
a proportionate portion of the material to vary 
the Operation of the feeding means to effect an 
increase or decrease in the feeding of the ma 
terial and feed the material at an average of the 
predetermined weight. 

It is another object of the invention to provide 
in material feeding means operative to feed ma 
terial in a continuous stream at the rate of a pre 
determined weight, means to regulate the flow of 
f : Strean of material to feed the material at the 
rate of the predetermined weight and vary the 
rate of feed of the material, comprising means 
Operative at successive intervals of time controlled 
by the feeding of a portion of material of prede 
termined Weight to establish an electric circuit 
and render means operative to detect any change 
in the rate of feed of the material and render 
the regulating means operative to vary the rate 
of feed of the material in inverse proportion to 
the magnitude of the detected charge in the rate 
of feed Of the material and feed the material at 
an average of the predetermined Weight. 

It is another object of the invention to provide 
in material feeding means including a travelling 
Conveyer adapted to travel at a speed to feed ma-. 
terial at the rate of a predetermined weight from 
a. Source of Supply of the material, means opera 
tive at Successive intervals to detect any variation 
in the rate of feed of the material by the con 

O 

Weyer during Said intervals, and Vary the Speed 
of travel of the conveyer to feed material in in 
Verse proportion to any Variation in the rate of 
feed of the material by the conveyer during said 
intervals. 

It is a further object of the invention to proVide 
in material feeding neans including a travelling 
conveyer, means to counterbalance material of a 
predetermined weight on the conveyer, means to 
variably actuate and cause the conveyer to travel 
at a Speed to feed material at the rate of said 

5, 

20 

predetermined weight, and means operative at 
Successive intervals of time for timing the feeding 
of the raterial, detect any change in the travel 
of the conveyer to feed the material at the rate of 
Said predetermined Weight during Said intervals 
and render means active to Way the operation of 
the actuating means for and the Speed of travel 
of the conveyer to feed material in in Verse pro 
portion to the magnitude of any change in the 
rate of feed of the material and feed material 
off from the conveyer at an average of Said pre 
determined Weight. 
Another cbject of the invention is to provide in 

25 material feeding means including a travelling con 
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weyer and means to counterbalance material of 
predetermined weight On the conveyer, variable 
speed operating means to actuate the conveyer 
to travel at a speed to feed material from a SOurce 
of supply at the rate of the weight counter 
balanced on the conveyer and integrate and regis 
ter the cumulative weight of the material fed by 

, the conveyer, and means rendered operative from 
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the operation of the integrating means and feed 
ing of material of predetermined Weight by the 
conveyer to detect any change in the travel of 
the conveyer to feed material of said predeter 
mined weight and render means operative to Vary 
the operation of the actuating (means for and Vary 
the speed of travel of the conveyer to feed na 
terial in inverse proportion to the magnitude of 
any change in the. travel of the conveyer to feed 
material of said predetermined Weight and a Ver 
age the feeding of the material off from the con 
veyer at the rate of said predetermined Weight. 
Other objects and advantages of the in Vention 

Will hereinafter appear. 
In the drawings accompanying and forming a 

part Of this application, 
Figure 1 is a diagrammatic representation. Of 

an embodiment of the invention showing in Side 
elevation a material conWeyer and means to CCLI 
terbalance material of predetermined Weight 
thereon, and showing in perspective means to 
integrate and register the cumulative Weight of 



2 
the material fed by the conveyer and circuit mak 
ing means actuated thereby connected in circuit 
with and controlling the Operation of means for 
timing the feeding of the material and the opera 
tion of circuit closing means for controlling the 
operation of means to regulate the operation and 
feeding of material by the conveyer. 

Figure 2 is a front elevation of a portion of the 
register and circuit making means actuated by 
the integrating means to control the operation of 
the timing means. 

Figure 3 is a view looking at the top of Figure 2. 
Figure 4 is a wiring diagram showing the elec 

trical hook-up of the conveyer actuating motor 
with its source of power and the electrical con 
nections between the circuit making means actu 
ated by the integrating means and the means for 
controlling the operation of the timing means and 
circuit closing means for controlling the operation 
of a reversible motor for actuating a rheostat de 
vice for regulating the operation of the conveyer 
actuating motor. - 

Figure 5 is a front elevation of the means for 
timing the feeding of material by the conveyer 
and means to cooperate therewith to detect any 
change in the rate of feeding the material and 
actuating the circuit closing means for and con 
trolling the operation of the rheostat actuating 
motor. 
Figure 6 is an elevational view, partly in sec 

tion and partly broken away, looking at the right 
of Figure 5. 

Figure 7 is a sectional view taken on the line 
7-7 of Figure 5 looking in the direction of the 
ar'OWS. 

Figures 8, 9 and 10 are Sectional views taken. On 
the lines 8-8, 9-9 and 0-0 of Figure 5 look 
ing in the direction of the arrows. 
Figure 11 is a sectional view taken on the line 
- of Figure 12 looking in the direction of 

the arrows, and showing means to lock the tim 
ing means in actuated position during the actua 
tion of the detecting and circuit closing imeans 
for the reversible motor. 

Figure 12 is a Sectional view taken on the line 
2-2 of Figure 11. 
Figure 13 is a sectional view taken on the line 

f3-3 of Figure 5 looking in the direction of the 
3OWS. 

Figures 14 and 5 are sectional views taken on 
the lines 4-4 and 5-5 of Figure 5 looking in 
the direction of the arrows. 
In carrying out, the embodiment of the inven 

tion illustrated in the drawings, as shown in Fig 
lure , the natelial is fed in a continuous stream 
by a conveyer W of the endless belt type passing 
around and supported by pulleys or druns and 

and the conveyer actuated or driven to travel 
in the direction indicated by the arrow by a motor 
M operatively connected to the drum 5 by a 
Sprocket chain passing around a sprocket wheel 
rotatable With the drum 6 and a sprocket, wheel 
fixed on the shaft of motor M, Oi of a speed re 
ducing mechanism associated therewith, as shown 
at 8. In the present instance the motor M is a 
direct current motor connected by conductor 
G', G' in circuit with a motor-generator G (Fig 
lure 4) connected to a source of alternating elec 
tric current, the conductor G' having an over 
load and low voltage protective device interposed 
therein, as shown at 8' in Figure 4, the motor 
M. also being connected to a separate source of 
direct electric current excitation, hereinafter de 
Scribed. 
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Material to be fed by the conveyer is Supplied 

to the conveyer from a suitable Source of Supply, 
and shown as discharged onto the conveyer from 
the outlet of a hopper or bin H, the area of the 
bin outlet being adapted to be varied, and thereby 
the discharge of the material from the hopper 
or bin H, by an adjustable gate 2i. The material 
is fed by the conveyer at the rate of a predeter 
mined weight, and for this purpose means are 
provided for counterbalancing material of a pre 
determined weight on the conveyel. AS shown 
this means comprises a roller 22 rotatably Sup 
ported at the ends by a pair of links 23 pivotally 
Suspended from one end of a pair of arms 24 
fixed at the opposite ends to and extending hori 
Zontally from a shaft 25 rotatably supported in 
bearings mounted on a fixed support, the roller 
extending transversely below and Supporting a 
portion of the lower stretch of the conveyel in 
termediate the conveyer supporting drum 6 and 
the bin H. A weighing lever 26 of greater length 
than the lever arms 24 is fixed at One end to the 
shaft 25 to extend parallel to the lever arms 24 
and at the opposite end pivotally supported by 
a rod 27 having a hook at One end engaging a 
clevis 28 pivotally connected to said weighing 
lever and the opposite end of the rod pivotally 
connected to the short end of a beam 29 fulcrumed 
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upon a fixed support 29. The material on the 
conveyer is automatically counterbalanced and 
the beam 29 is caused to be deflected from the 
horizontai or balanced position in proportion to 
the load on the conveyer by a plunger operating 
in a dash pot 30 mounted on a fixed part, the 
plunger being carried by a rod pivotally connected 
to and suspended from the long end of the beam. 
as at 3. To counterbalance the dead Weight of 
the parts suspended from the short end of the 
beam 29 counterpoise weights 32 are applied to 
the plunger rod of the dash pot. 
Means are provided for integrating the weight 

of the material fed by the conveyer and to regis 
ter the Cumulative Weight of the material fed by 
the conveyor. While this integrating means may 
be of different construction and arrangement, as 
shown it is of the type disclosed in Letters Patent 
No. 954,870 issued April 12, 1910, only so much 
of said mechanism, as well as of the Weighing 
mechanism, being shown as is essential to an un 
derstanding of the invention. The integrating 
means comprises a, belt 33 supported by and pass 
ing around a series of four pulleys 34 mounted 
in a casing, only a portion of which casing is 
shown, to rotate on vertical axes and whereby the 
belt is adapted to travel in a rectangular path 
in a horizontal plane, the belt being driven at a 
Speed in Correspondence With One of the quanti 
ties, the Speed of travel of the conveyer, to be 
integrated, and is driven from the conveyer by a 
Sprocket chain 35 passing around a sprocket 
wheel fixed on the shaft of a roller 36 frictionally 
engaging and driven from the lower stretch of 
the conveyer, and around a sprocket wheel 37 
fixed on a shaft having a bevel pinion connection 
with a shaft of one of the pulleys 34, as shown at 
38. A carrier in the form of a disk 39 carries 
a Series of integrating rollers or wheels 40 mount 
ed on the disk to independently rotate about axes 
tangential to the periphery of the disk, and the 
carrier is Supported in a frame 4f to rotate with 
in the belt 33 about an axis transverse to the 
travel of said belt and diametrically opposite in 
tegrator wheels 40 frictionally engaging opposite 
stretches of the belt, the rotation of the disk or 
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carrier being representative of the other quantity 
to be integrated, the weight of the material fed 
by the conveyer and transported over the roller 
22 of the weighing mechanism. The frame 4 is 
pivotally supported, as at 42, to have adjustment 
on an axis transversely of the axis of rotation of 
the carrier 39 and the travel of the belt 33, 
whereby the carrier is adapted to be positioned 
to extend at a right angle, and different angles 
less than a right angle, relative to the plane of 
travel of said belt. When the carrier is posi 
tioned at a right angle to the travel of the belt 
33 with diametrically opposite integrating wheels 
40 contacting opposite stretches of the belt said 
wheels are rotated about their axes and no rota 
tion is imparted to the carrier or disk. Should 
the carrier supporting frame 4 be adjusted so the 
carrier is disposed at an angle less than a right 
angle relative to the travel of said belt, the belt 
exerts a force on the integrating Wheels con- : 
tacting the belt perpendicular to the plane of ro 
tation thereof and thereby produces rotation of 
the carrier or disk 39 across the face of the belt, 
the following rollers coming into action with the 
belt in orderly procession and imparting con 
tinuous rotation to the carrier. The carrier is 
adapted to be adjusted to take different positions 

O 

5 

in angular relation to the travel of the belt 33 
by the load or weight of the material on the con 
veyer. For this purpose the disk carrying frame 
4 is connected to the beam to participate in 
the deflection thereof out of the horizontal or 
no load position in direct proportion to the Weight 
of the material on the conveyer by a rod 43 piv 
otally connected at one end to the end of the : 
beam and connected at the opposite end, as at 
44, to the frame 4. By this arrangement the 
frame 4f and thereby the carrier 39 will instantly 
take different angular positions relative to the 
plane of travel of the belt 33 corresponding to 
fluctuations in the value of the Weight of the 
material. On the conveyer. A complete revolution 
is imparted to the carrier or disk 39 by the feed 
ing of a quantity of material of predetermined 
weight over the roller 22 or weighing point, and 
each revolution of the carrier 39 is, therefore, 
representative of a quantity, or the weight, pounds 
or tons, of material fed by the conveyer. To reg 
ister the successive revolutions of the carrier 39 
and thereby the cumulative weight of the ma 
terial fed by the conveyer a register or counter 
R of conventional form is mounted on the frame 
4, the primary mover of which register is actu 
ated from the carrier 39 by a pinion 45 (Figure 3) 
fixed on a shaft 46 and the shaft rotated by a 
pinion 47 fixed thereon meshing with a pinion 48 
fixed on the Supporting tunnion or shaft Of the 
carrier 39. 
The conveyer is adapted to feed material from 

the bin H and off from the end of the conveyer 
at the rate of the predetermined weight deter 
mined by the quantity of material discharged 
onto the conveyer from the bin controlled by the 
adjustable gate 2? and the speed of travel of the 
conveyer. To vary the speed of travel of the 
conveyer, means are provided to vary the exci 
tation of the field of and actuation of the motor 
M for driving the conveyer, and as shown com 
prises a rheostat device, shown in a conventional 
manner at S. in Figures 1 and 4, and including 
potentiometer and field sections. 
The motor M is connected by a conductor 8b 

to a terminal contact of the field section of the 
rheostat, and by conductors 8a and 20' to the 
terminal contact of the potentiometer section of 

3) 
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3. 
the rheostat, said conductors f8 and 20' having 
a voltage limiting rheostat f8 interposed there 
in. The motor G is connected by conductor G3 
to the terminal contacts at the ends of the po 
tentiometer and field Sections of the rheostat 
opposite the ends to which the conductors 8, 
18b are connected, and said generator G connect 
ed by conductor G2 in circuit with circuit maker 
49 of the rheostat device adapted to make con 
tact with one of a series of contacts electrically 
connected to different portions of the potentiome 
ter and field Sections of the rheostat, device. S 
and thereby connect into and cut out of the cir 
cuit of motor M. different amounts of the re 
sistance of the rheostat device and correspond 
ingly vary the actuation of motor M. The cir 
cuit maker 49 is set whereby during the normal 
operation of the motor M a portion of the re 
sistance device will be connected in the circuit 
of said motor and the actuation of the motor 
controlled by cutting out a part of the resistance 
and connecting an additional amount of the re 
sistance of the rheostat device into the motor 
circuit. The motor M is connected to the sepa 
rate source of direct electric current excitation 
by a conductor 20 connected to the conductor 20' 
and a conductor G' connected to the conductor 
G3. 
To effect feeding of material by the conveyer 

in a continuous stream at a predetermined rate, 
or at an average of a predetermined rate, means 
are provided for timing the feeding of propor 
tionate portions, or portions of predetermined 
weight, of the material by successive lengths of 
conveyer: travel, to detect any change in the rate 
offeeding the materia) by the conveyer and effect . 
actuation of the rheostat device S to regulate the 
operation of the conveyer actuating motor M and 
thereby the speed of travel of the conveyer in in 
verse proportion to the magnitude of the change 
in the rate of feeding the material and feed the 
material at an average of the predetermined rate. 
This means, herein termed a “rate timer,' shown 
in front elevation in Figure 5, is mounted and 
enclosed in a housing T, and relays connected 
in circuit with and for controlling operating cir 
cuits of the rate timer are carried in a box or 
casing T', and the operation of Said relays is 
controlled from the integrating means by the 
feeding of proportionate portions of material and 
actuation of circuit closing means thereby at suc 
cessive intervals rendering active the timing 
means and the detecting means and circuit clos 
ing means to connect a reversible pilot motor M" 
in one of two operating circuits for actuating the 
circuit maker 49 of the rheostat device S con 
nected to the shaft of said motor M", or a speed 
reducing means combined therewith, as shown in 
Figures 1 and 4. 
The timing means (Figure 5) comprises a pair 

of cam wheels 59, 5' fixed to and spaced axially 
of a saft if, the shaft being journaled at one end 
by an anti-friction bearing in a bearing member 
52 fixed to and extending forwardly of an inter 
mediate portion of a bracket 53 (Figures 14 and 
15) nou inted on the face of a mounting plate P 
supported in vertical position in the housing T, 
the bracket 33 baing of a length equal to the width 
and exterding tansversely of the mounting plate 
P and havig the opposite ends flanged laterally 
to extend at a right angle and in the same direc 
tion fron the body of the bracket, as at 53' and 
53', and the timing can shaft 5 journaled at 
the opposite end in the bracket flange 53'. The 
notinting plate P is Supported from and in Spaced 
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relation to the rear wall of the housing T by studs 
6 fixed at one end in the rear housing wall and 
extended through sleeves 62 interposed between 
the housing wall and the mounting plate P and 
extended through openings in the mounting plate 
With nuts threaded onto the studs at the face of 
the mounting plate, as shown at 6'. The shaft 
5 with the cam wheels is rotated by a Spring 54 
in the direction indicated by the arrow in Figure 
5, and said rotation of the shaft is limited by a 
pin fixed in and extending laterally from a collar 
fixed on the shaft 5 yieldingly engaging a stop 
pin fixed in and extending laterally from the 
bracket flange 53', as shown at 55. The spring 54 
is attached at one end to a stud 56 having an ad 
justable threaded connection. With a bracket 5 
fixed to and extending laterally from the mount 
ing plate P and the stud secured in adjusted po 
sition by a nut threaded onto the stud abutting 
the bracket. The opposite end of the spring is at 
tached to a cable 57 passing over a flanged wheel 
58 rotatable on a shaft 59 and the opposite end 
portion of the cable having two or more turns 
around a flanged sleeve 69 fixed on the timing cam 
shaft 5 and the free end of the cable attached to 
the fiange of the sleeve. In this position of the 
timing cam shaft 5f the cam wheels 50, 50’ are 
in predetermined position of rest. 
The timing cam Shaft 5 is rotated in a direc 

tion opposite to that indicated by the arrow by 
Suitable driving means, and shown as compris 
ing a friction disk D' fixed to head 63 (Figure 15) 
On the end of a shaft 64 journaled by antifriction 
bearing 64' in a hub 65 of a plate 65, and the 
shaft with the disk held against axial movement 
by the disk carrying head 63 abutting one bearing 
and a collar 66 fixed on the outer end of the shaft 
abutting the other bearing. The plate 65' has a 
pair of perforated arms 67 extending downwardly 
from the lower end thereof adjacent the opposite 
side edges and laterally at a right angle relative 
to the face of the plate, and is pivotally supported 
by Said arms from the mounting plate P by a pin 
68 engaging the perforations in the plate arms 6i 
and in openings in ears extending laterally from 
lugs projecting downwardly from the lower end of 
the mounting plate P intermediate the side edges 
thereof, and said ears engaging within the plate 
arms 67, as shown at 69 in Figures 5 and 6, where 
by the plate 65 is adapted to have pivotal move 
ment toward and away from the mounting plate. 
The plate 65' is yieldingly urged in a direction to 
Ward the mounting plate P by a spring 70 coiled 
about a stud 71 fixed at one end in and extending 
rearwardly from the mounting plate, said stud ex 
tending through an opening in the plate 65' of 
larger diameter than the stud and the spring con 
fined between the plate 65 and nuts threaded onto 
the end of the stud, as shown in Figures 6 and 15. 
The friction disk is rotated by a synchronous 
motor M'' through a pinion 72 fixed on the motor 
shaft meshing with a gear 73 rotatable on a stud 
T4 fixed at one end in and extending laterally 
from the plate 65', and a pinion 75 rotating with 
the gear 3 meshing with a gear 76 mounted on 
and rotatable with the disk carrying head 63. 
The rotation of the friction disk is transmitted 

to a friction wheel W mounted on a shaft 77 to 
rotate With and have axial adjustment on said 
shaft, as by a key 78 fixed in the shaft slidably 
engaging a keyway in the hub of the friction 
Wheel. The shaft 77 is journaled at one end, as 
by an anti-friction bearing, in a bearing 79 fixed 
on one of a pair of brackets 80 fixed by angle 
brackets 8 to the mounting plate P to extend for 
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wardly thereof, and the opposite end of Said shaft 
journaled by an anti-friction bearing in a bear 
ing member 82 extending forwardly from and 
transversely of a member 83 fixed to and sup 
ported at the ends from angle portions of the 
brackets 80, as at 80'. A second friction wheel 
W is driven from the friction disk for a purpose 
to be hereinafter described, said wheel being 
mounted. On a shaft 84 to rotate with and have 
axial adjustment on said shaft, as by a key fixed 
in the Shaft slidably engaging a keyway in the 
hub of the friction wheel the same as the mount 
ing of the Wheel W Ol) the shaft 77. The friction 
wheels may be of suitable construction, and as 
shown, each wheel comprises an annular member 
of friction material mounted on a hub member 
85 in juxtaposed relation to a flange at an end 
of the hub member and releasably secured thereto 
by an annular member and screws, as shown at 
86. The shaft 84 is journaled at one end by an 
anti-friction bearing in the bearing member 82 
CoaXially of the shaft 77 and at the opposite end 
in a bearing member similar to the bearing mem 
ber 79 on the other bracket 80. By this arrange 
ment the friction wheels contact the friction disk 
at opposite sides of the axis of the disk and are 
rotated in Opposite directions, and the friction disk 
yieldingly urged into engagement with the friction 
wheels by the spring 70 urging the plate 65' by 
Which the friction disk is carried toward the fric 
tion wheels. 
By the adjustment of the friction wheels on 

the shafts 77 and 84 the wheels are adjusted 
radially of the friction disk and by the adjust 
ment of the friction wheel W radially inwardly on 
the friction disk the other friction wheel W' is 
adjusted radially outwardly on the disk, and by 
adjustment of the wheel W radially outwardly on 
the disk the wheel W' is adjusted radially in 
Wardy on the disk. To effect this adjustment of 
the friction wheels W, W' a shifter 87 is provided 
for each friction wheel in which the friction 
wheels are rotatably mounted by anti-friction 
bearings engaging a portion of reduced diameter 
Of the Wheel hub, as at 88, and the friction. Wheels 
retained in operative connection with the shifters 
by Washers 89 secured by screws to the end of the 
hub members at the outer side of the anti-fric 
tion bearings, as shown at the left in Figure 13. 
To simultaneously adjust the friction wheels a 
shaft 90 having two diameters is rotatably 
mounted in the bearing member 82 and the 
bracketS 80, the portion of larger diameter be 
ing Screw threaded and the shifter for the fric 
tion. Wheel Whaving a hub with a screw threaded 
bore for threaded engagement with the threaded 
portion of the shaft, as at 9, the portion of 
Smaller diameter of the shaft being smooth and 
the hub of the shifter for the wheel W' slidably 
engaged thereon. The shaft 90 is rotated to ad 
just the shifter for the wheel W on the shaft by 
a crank 92 (Figure 5) adapted to be removably 
Connected to a shaft 93 (Figures 7 and 13) ro 
tatably mounted in an angle portion of an angle 
bracket 94 mounted on a laterally extending boss 
On the One bracket 80 concentric of the shaft 90 
and the shafts 90, 93 operatively connected by a 
bevel pinion on the shaft 93 meshing with a bevel 
pinion on the end of shaft 99, as at 95. To effect 
Simultaneous adjustment of the wheel W' in 
Wardly or outwardly on the friction disk and 
reverse to the direction of adjustment of the 
friction wheel W. a bell crank lever 96 is piv otally Supported at the angle portion on a headed 
Stud fixed in a rib extending downwardly and 
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longitudinally of the member 83, as shown at 97 
in Figure 15. One arm of Said lever has a slot 
therein having the inner end curved laterally and 
the slot engaged by a roller On a stud fixed in 
the shifter 8 for the friction wheel W, as at 98 
in Figure 5, and the Other lever arm has a Slot 
therein curved slightly inward at the outer end 
and engaged by a roller on a stud fixed in the 
shifter for the friction wheel W', as at 98. The 
slots in the lever arms are arranged so that when 
Wheel W is adjusted radially OutWard on the 
friction disk, wheel W' will be adjusted radially 
inward on the firiction disk, and whereby wheel 
W. Will be rotated in a direction reverse to and 
at a reduced Speed proportional to the speed of 
rotation. Of the fiction wheel W. 
The rotation of the friction wheel W and tim 

ing can shaft 5 is proportional to the speed of 
travel of the conveyer to feed material at the 
late of a predetermined Weight. To effect feed 
ing of the material by the conveyer at the rate 
of a predetermined weight, such as tons per 
hour, and regulate the Speed of travel of the 
Conveyer to feed material at an average of said 
predetermined rate, the rate timer is preset to 
adjust the fiction. Wheel W. On the friction disk 
to be rotated at a Speed proportional to the speed 
of travel of the conveyer, and to indicate the 
setting of the rate timer and the rate of feed of 
material by the conveyer a scale 99, graduated in 
tons per hour, is provided, said scale being 
mounted on the bearing member 82 and the 
bracket 8 in which the one end of the shaft 

is journaled, as shown in Figure 5. To indi 
Cate On the Scale the Weight at the rate of which 
the material is fed by the conveyer a pointer OG 
is adjustable relative to the scale effected by the 
adjustment of the friction wheels, and as shown 
in Figure 5 Said pointer is arranged on the stud 
carrying roller 98 engaging the slot in and con 
necting the One arm of lever 96 to the shifter 
8 for the friction wheel W. The crank 92 for 
adjusting the shifter adjusting shaft 90 is dis 
posed exterior of the housing T and is adapted 
to be extended through an opening in said hous 
ing to removably connect it to the shaft 93, and 
to observe the adjustment of the pointer Orella. 
tive to the scale 99 and thereby the setting of 
the rate timer the housing is provided with a 
Window . 
The rotation of the friction wheel W is trans 

mitted through the shaft 77 to the timing cam 
Shaft. For this purpose clutch mechanism is 
provided comprising a shaft (2 mounted to have 
axial adjustment in a pair of bearings to3 which 
in turn are mounted in bushings O4 having an 
annular flange at one end mounted in openings 
in boSSes on the brackets 80 with the flanged end 
extending laterally from said brackets. A com 
bined clutch member and gear 05, 05' is 
mounted by an anti-friction bearing on each 
bushing 24 between the bushing fange and the 
bracket boSSes with an interposed washer, as 
clearly shown in Figure 7. The outer end or 
face of said clutch and gear members has an 
annular member 06 of friction material secured 
thereto, as by countersunk screws. By this ar 
rangement the shaft 2 is mounted axially in 
Said clutch and gear members to have axial ad 
justment which is limited by a pin and slot con 
nection between the shaft and one of the bush 
ings f4, as at 87. Clutch members 08, 8. 
are rotatably mounted by anti-friction bearings 
On the reduced ends of said shaft between the 
members of friction material 06 and collars 09 

5 
fixed on the Outer ends of the Shaft. Each of 
said clutch members 08, 08' has a pinion fo, 

6' fixed on the outer end thereof. The gear 
teeth of clutch member 85 mesh with a gear 
f f fixed on the outer end of shaft 77 whereby 
the clutch member 05 is driven from the shaft 
7. The timing cam Shaft is driven through the 
pinion meshing with a gear 2 fixed on Said 
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shaft. The clutch Shaft G2 is yieldingly urged 
in a direction to engage clutch member 8 With 
clutch member 65 by a spring 3 coiled about 
the shaft and confined between the bushing 04 
on which the clutch member 05 is mounted and 
a collar 4 fixed on said shaft. However, the 
clutch shaft is normally positioned With the 
clutch members 8, 8.8 out of engagement With 
the clutch members 5, 05' by a pivoted latch 

5 engaging a collar 6 fixed on the clutch 
shaft. The latch is released from said collar 6 
to permit actuation of the clutch shaft to engage 
clutch member 8 with clutch member 05 to 
couple the tinning can shaft to the Shaft of fric 
tion. Wheel W by the energizing of a Solenoid mag 
net I to the core of Which magnet the latch is 
connected by adjustable connecting means 
pivotaliy connected to the latch and the magnet 
core, as shown in Figures 5 and 14. The sole 
noid I is connected in circuit. With a Source of 
electric energy having normally open circuit clos 
ing means interposed in the circuit... thereof 
adapted to be actuated to close the circuit and 
energize the solenoid by the feeding of a propor 
tional portion of material of predetermined 
Weight by the conWeyer. AS ShoWn in the Wiring 
diagram in Figure 4 one terminal of the Solenoid 
I is connected by a conductor S to a lead-in Wire 
i connected to a source of electric energy, and 
the other terminal of Said Solenoid I Connected 
by a conductors' through contact makers g and h 
of relays A and B, for a purpOSe to be hereinafter 
described, with a conductOr if connected to one 
terminal of a normally circuit opening Switch f 8, 
the other terminal of which switch is connected 
by conductor f' to the lead-in Wirel. The fric 
tion disk rotating motor M' is also connected in 
circuit with the conductors l, l'. The Switch 8 
is actuated to circuit closing position at successive 
intervals from the rotation of the integrating disk 
39 by the feeding of proportionate portions of 
material of predetermined Weight. As ShoWn in 
Figures 2 and 3 this switch 8, is mounted on 
extensions of the front and rear Walls of the reg 
ister or counter and the SWitch actuator 9 is 
actuated by a pin 20 adjustably carried by an 
arm 2 fixed on a rockshaft 22. rotatable in 
the front and rear Wall extensions of the register 
casing, and said shaft rocked by a roller 23 ro 
tatably carried at one end of a lever 24, fixed 
at the opposite end on the rock shaft following a 
three hump cam 25 fixed on the shaft 46 on 
which the register actuating pinion 48 is 
mounted. Relay B is Connected in circuit. With 
lead in conductors l, l’ through circuit making 
contact g aSSOciated with relay. A by conductor h’ 
connected to one terminal of the coil of relay B 
and the other terminal of Said relay coil con 
nected by conductor. h. to the conductor l'. As 
the circuit of solenoid I is closed through the 
Switch 8 and the first electrical impulse is sent 
out initiating the operation of the rate timer, the 
circuit of relay B is also closed, but as said relay 
is of the inertia type the actuation of the con 
tact maker h to circuit opening position is de 
layed for a sufficient interval of time: to effect 
energization of the Solenoid I. 
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As stated, the friction wheel W and the timing 

can shaft 5i are rotated at a speed proportional 
to the Speed of travel of the conveyer to feed ma 
terial at the late of the predetermined Weight 
indicated by the pointer 100 on the scale 99, and 
whereby a proportionate portion of material is 
fed by a predetermined length of conveyer travel 
during a predetermined interval of time. 
can wheels 50, 50' are rotated with the timing 
can shaft 5 until the Successive actuation of the 
switch f 8 to circuit closing position by the cam 
f 25 actuated from the integrator disk 39 and 
the feeding of a proportionate portion of mate 
rial by the conveyer during said interval. Should 
the time interval to feed said proportionate por 
tion of material be less than the predetermined 
interval the timing cam shaft will be rotated 
through an arc of something less than 180 de 
grees due to the rate of feed of the conveyer being 
too high to feed material at the predetermined 
rate, and should the time for feeding a propor 
tionate portion of the material be greater than 
the predetermined time interval the tinning can 
shaft Will be rotated through an arc of more than 
180 degrees due to the rate of feed of the con 
veyer being too slow to feed material at the pre 
determined rate. 
To effect actuation of the conveyer to feed ma 

terial at the predetermined rate, or an average 
of the predetermined rate, means are provided to 
detect any change in the rate of feed of the 
Conveyer to feed a proportionate portion of the 
material of predetermined weight and vary the 
rate of feed of the conveyer in inverse proportion 
to the magnitude of the change in the rate of 
feed of the conveyer to feed Said proportionate 
portion of material of predetermined weight. 
This means comprises a shaft 26 having a cam 
wheel 27 fixed thereon, herein termed the 
“regulating cam Shaft,' driven from the friction 
Wheel W' by a gear 28 fixed on shaft f26 mesh 
ing with the gear O' associated with the clutch 
member 08, the cam wheel 27 operating actua 
tors for circuit makers to connect the reversible 
motor M' in one of two operating circuits and 
rendered active by the establishing of a successive 
circuit and sending out of a Successive electrical 
impulse by the SWitch 8 actuated from the 
integrator by the feeding of a proportionate por 
tion of material of predetermined weight. 
this purpose one terminal of the fields of the 
rheostat adjusting motor M' is connected by a 
conductor m (Figures 1 and 4) to lead-in con 
ductor l. The other terminal of one field of said 
motor is connected by a conductor in through the i5: 
contact member 29 of a relay C to a conductor n’ 
connected to lead-in conductor l', and the other 
terminal of the other field of said motor is con 
nected by a conductor O to the contact member 
29' of a relay D connected to conductor n’ con 
nected to conductor l'. One terminal of the re 
lays C and D is connected by conductors p, q, to 
conductor l While the other terminals of said re 
lays are connected by conductors p', q' to one 
terminal of normally open circuit makers or 
Switches C and d, the other terminals of which 
switches are connected by conductors p2, q2 to 
conductor l'. The relays C, D are mounted in 
the box or casing T', and the switchese, d, which 
are "Heineken' switches, are mounted on an in 
Sulator member 30 (Figures 5, 8, 9 and 15) fixed 
to an angle bar 3 mounted upon right angle 
end portions of a bracket 32 in which the shaft 
59 is mounted and which bracket is mounted on 
the face of mounting plate P. 
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2,367,775. 
The switches c, d are actuated to connect the 

reversible motor M' in one of its two operating 
circuits by actuator means for each of Said 
switches, shown in connection with switch c in 
Figure 8, mounted on the shaft 59, which is 
mounted in the right angle end portions of bracket 
32, as shown in Figure 5. Each of said actuator 
means comprises an arm 33 of lever means 
pivotally mounted with an interposed bushing on 
shaft 59 to project upwardly in space relation 
to the Switches and slidably carries a headed pin 
34 in a portion of reduced diameter of a bore 

in said arm in line with a circuit maker for the 
switches, as shown at c', the pin being yieldingly 
urged outwardly from the bore by a spring en 
gaging in a hollow screw threaded into the por 
tion of larger diameter of the arm bore, as shown 
at 35. The other lever arm 36 is pivotally Sup 
ported in a bifurcation of the lever arm 33 by 
a headed stud threaded into one of the bifurca 
tion legs, as at 37, whereby the lever arms 36 
are adapted to have pivotal movement relative 
to the lever arms 33 on an axis transverse to the 
axis of the shaft 59 and movement in a direction 
transverse to said pivotal movement to transmit 
rotation to the arms 33 on the shaft 59 toward 
the Switch and thereby engage the pin 34 with 
and actuate the circuit maker c' to circuit clos 
ing position. A roller 38 is carried at the oppo 
site ends of the lever arms 36 to rotate on an 
axis extending longitudinally of the lever arms, 
and said lever means are simultaneously actuated 
to the left, as viewed in Figure 5, and thereby 
cause the rollers 38 to move past or engage and 
follow the cam edge of a cam wheel 50 or 50' de 
pending on the position of Said can Wheels. 
Should the timing cam shaft 5 be rotated 
through an arc of 180 degrees by the feeding of 
a proportionate portion of material of predeter 
mined weight the lever rollers 38 as the lever 
arms 36 are moved to the left Will not engage 
the cam edge cf a cam wheel 50 or 50' since there 
is no correction required to be made in the travel 
of the conveyer to feed such proportionate por 
tion of material. However, should the timing 
cam shaft 5 be rotated through an arc of less 
than 180 degrees due to the rate of feed of the 
conveyer being too high to feed such propor 
tionate portion of material the cam wheels will 
be positioned so that when the lever arms 36 are 
moved to the left the roller 38 carried by the 
lever arm at the right, as viewed in Figure 5, will 
engage with and ride on the cam edge of cam 50' 
causing the lever not only to move about the 
pivot Stud 3 but also imparting rotative move 
ment to its associated lever arm 33 on the shaft 
59 and thereby actuating circuit maker c' of 
switch c to close the circuit of and effect actua 
tion of the relay C to close the circuit of the re 
versible motor M' through conductors m, n and 
effecting adjustment of the rheostat device S to 
reduce the speed of the conveyer actuating motor 
M and the Speed of travel of the conveyer. 
Should the timing cam shaft be rotated through 
an arc greater than 180 degrees the cam wheels 
50, 50' will be positioned so that when the lever 
arms 36 are moved to the left the roller carried 
by the lever arm at ther left will engage With and 
ride up the can edge of the cam wheel 50 thereby 
actuating switch d to close the circuit of and ef 
fect actuation of relay D to connect the rheostat 
adjusting motor M' in its other operating circuit 
through conductors m, o and thereby effect ad 
justment of the rheostat device to increase the 



2,367,775 
speed of the conveyer actuating motor and speed 
of travel of the conveyer. 
The timing camshaft 5 is maintained coupled 

to and rotated from the friction wheel W dur 
ing the interval of feeding a proportionate por 
tion of material of the predetermined Weight. 
The successive hump on the cam 25 actuated 
by the integrator disk then actuates the Switch 
8 closing a circuit through conductors f, f' 

and sending out a successive electrical impulse, 
the second impulse during the rate timer operat 
ing cycle. This Second electric impulse renders 
means active to actuate the clutch shaft O2 to 
uncouple the timing cam shaft 5 from friction 
wheel W, actuate means to lock the timing cam 
shaft in actuated position, couple the regulating 
cam shaft 26 to and rotate the same from the 
fliction wheel W' in a direction reverse to the 
direction of rotation of the timing cam shaft 
and actuate the Switch actuating leverS 36 to 
cause them to cooperate with the can Wheels 
50, 50' to actuate One of the switches c, d to con 
nect the reversible rheostat adjusting motor M' 
in one of its operating circuits. The regulating 
can Shaft 26 is rotated through a complete revo 
lution and the speed of rotation of the regulat 

O 

5 

20 

25 

ing cam shaft 26 is inversely proportional to 
the speed of rotation of the timing camshaft 
5 due to the setting of the friction wheels W, W 
on the friction disk D', since correcting a varia 
tion in the feeding of the material at a high 
setting of the rate timer to feed a large quantity 
of material, say 25 or 30 tons per hour, requires 
a proportional longer time interval to regulate 
the speed of travel of the conveyer than when 
feeding material at a lower setting of the rate 
timer to feed a smaller quantity of material, say 
5 or 10 tons per hour. To effect this result the 
regulating cam shaft f26 is rotated at a low speed 
proportional to the Speed of rotation of the tim 
ing cam shaft 5 for a high Setting of the rate 
timer and feeding of a large quantity of ma-. 
terial thus requiring a longer interval of time 
to rotate the regulating cam shaft one revolu 
tion, and the regulating cam shaft 26 is rotated 
at a higher Speed proportional to the speed of 
rotation of the timing cam shaft for a low set 
ting of the rate timer and feeding a Smaller 
quantity of material. This means comprises a 
pair of levers 39 pivotally Supported at one end 
On a stud. 39' fixed in the bracket 53 to engage 
at opposite sides of the clutch shaft, O2, as 
shown in Figures 7, 10, 11, 12 and 14, with sleeves 
interposed between the levers and the one lever 
and bracket 53 (Figure 14), the levers being piv 
otally connected at the opposite ends to one end 
of a pair of links 49 of a double toggle the other 
links 4 of which toggle are pivotally connected 
to a fixed support 42 on the bracket 53. The 
core of a Solenoid II is pivotally connected to one 
end of an adjustable connecting means 43 and 
at the opposite end pivotally connected to the 
connecting pivot pin of the toggle links, as shown 
in Figures 5, 11 and 12, the parts normally as 
suming the positions shown in Figure 5. Upon 
the successive or second closing of a circuit by 
the integrator disk through Switch 8 a circuit 
is established through conductors l, f', f, contact 
i of relay B, conductor i', normally closed Switch 
a, conductors d', a2 connected to one terminal 
of relay E the other terminal of which relay is 
connected by conductor a to conductor l' (Figure 
4), the relay E actuating a contact k associated 
therewith to connect Solenoid II in an energizing 
circuit With conductors l, l’ by a conductor k' 
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7 
connected to said contact k and conductor land 
a conductors connected to one terminal Of the 
coil of the solenoid, and a conductors connected 
to the other terminal of said solenoid coil and 
conductor S to conductor l. Simultaneously with 
the closing of the circuit of Solenoid II through 
contact ic and conductors lc’, l and conductors 
S8, S, s and l', a second contact i associated with 
relay E is actuated to connect a normally circuit 
closing switch e in a holding circuit for Solenoid 
II through conductor e' connected to one ter 
minal of Switch e, contact i, conductor. d’, relay 
E and conductors d8 and l'. The other terminal 
of switch e is connected by conductor e2 to lead 
in conductor l. When the holding latch 5 is 
released from the collar S. On the clutch shaft 
as described, and the clutch shaft is actuated to 
engage clutch members 06, 08, said collar Will 
engage with a nose intermediate the ends of . 
levers 39, as shown in dotted lines in Figure 5, 
A rod in the form of a tube 44 is connected 

at one end by a coupling pin to a member 45 
pivotally connected to the pivot pin connecting 
the toggle links 40 to the levers 39, as shown 
in Figures 11 and 12, the tube extending through 
an opening in the bearing member 52 and is 
slidable in a bushing in the angle portion 53 
of bracket 53. A cup member 46 carrying a 
shoe of friction material 47 has a screw thread 
ed stem having threaded connection with the 
end of the tube whereby the shoe carrying cup 
member is adjustable outwardly from and in 
wardly toward the end of the tube and locked 
in adjusted position by a nut threaded onto the 
stem abutting the end of the tube, as ShoWn at 
48. As the solenoid is energized the core there 

of is drawn into the coil of the solenoid thereby 
actuating the toggle links 40, 4 to straighten 
the toggle and imparting longitudinal movement 
to the tube 44 and impinging the shoe f47 
against the side of the gear 2 on the timing 
cam shaft holding said gear and timing cam 
shaft with the cam wheels in actuated position, 
Simultaneously with the actuation of the brake 

5, shoe carrying rod the nose on levers 39 engag 
ing the collar 6 at opposite sides of the clutch 
shaft 102 moves the clutch shaft axially disen 
gaging the clutch member 08 from the clutch 
member 05 uncoupling the timing cam shaft 
from the friction wheel W and engaging clutch 
member 05 with clutch member 08' coupling 
the regulating can Shaft 26 to the friction. Wheel 
W'. A lever 49 of obtuse angle form in longitu 
dinal section (Figure 5) is pivotally connected at 
One end to a stud carried by and extending for 
wardly of the angle member 3 f, the lever carry 
ing a roller 50 to follow the can edge of the can 
wheel 2. The lever 49 is connected to the ac 
tuating levers 36 for the Switches C and d by a 
bifurcated member 5 pivotally connected to the 
lever 49 and a bar 52 is connected to the bifur 
cated member by a rod 53 having adjustable 
Screw threaded connection at the ends with said 
members 5, 52 (Figure 5), the rod f 53 being 
connected to the lever arms 36 by pins 54 
fixed at one end in said lever arms intermediate 
the ends and the pins extending through open 
ings in the bar 52 having a width substantially 
equal to the diameter of the pins and elongated 
transversely of the bar with washers on the pins 
disposed at opposite sides of the bar whereby 
longitudinal movement of the bar transmits piv 
otal movement to the lever arms 36 on the pivot 
Supports 37 thereof in the lever arms 33 and 
also noved laterally of the bar to transmitrotary 
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movement to the lever arms f33 to actuate the 
circuit makers of the Switches c, d. The lever 
arms 36 and lever 49 are yieldingly urged to 
position, as viewed in Figure 5, to cause the roller 
50 to engage and follow the cam wheel 27 by 

a spring 55 attached at One end to the bar 52 
and at the opposite end attached to an arm 56 
fixed to the bracket 32, as shown in Figures. 5, 
6 and 10. 
The holding latch 5 for the clutch shaft 02 

is pivotally mounted on a stud fixed on and pro 
jecting forwardly of the bracket 53 with a sleeve 
on the stud interposed between the bracket and 
the latch, as shown at 57 in Figure 14 So that 
the latch is disposed above and in line with the 
axis of the clutch shaft 02. The means to con 
nect the core of Solenoid I to the latch is also dis 
posed in line with the axis of the clutch shaft 
02. For this purpose a rod 58 has an adjustable 

Screw thread connection. With One end of a men- . 
ber pivotally connected at the Opposite end to 
the solenoid core, the opposite end extending 
through an opening in a lateral extension 59 of 
a member 60 with collars fixed on the rod 58 
at the top and bottom of said extension. The 
latch 5 is pivotally connected to a member 60 
by a stud fixed in and extending laterally from 
said member parallelly of the extension 59 with 
a sleeve interposed between the latch and said 
stud, as shown at 6. By this arrangement the 
latch 5 and the connection of the latch with 
the Solenoid I is disposed in vertical alinement 
with the axis of the clutch shaft O2 and adapt 
ing the connecting member 60 for the passage 
of the brake shoe carrying rod 44 and its con 
nections With the levers 39. After the regulat 
ing cam shaft f26 has made a complete revolu 
tion the circuit of Solenoid II is opened by actu 
ating the Switch e to circuit opening position to 
deenergize the solenoid II and permit actuation 
of the locking means for the timing can shaft 
to releasing position, the actuation of the timing 
cam shaft by the spring 54 to position the cam 
wheels 50, 50' in normal position of rest, and in 
part axial movement to the clutch shaft O2 to 
permit of engagement of the collar 6 on the 
cam shaft with the holding latch 5 and hold 
said shaft in neutral position by the clutch shaft 
actuating spring 3. This is effected by actuat 
ing the normally circuit closing switche to circuit 
opening position, said switch consisting of a 
Heineken Switch having a circuit opening mem 
ber e3 projecting from the carrying casing for 
the switch (Figure 15) which is engaged by a 
pin f G2' to actuate said Switch to circuit opening 
position. The switch actuating pin 62' is slid 
ably mounted in a bore in an arm of a lever 62 
pivotally mounted on the shaft 59 and yieldingly 
projected from the bore by a Spring seated at 
one end in a tubular screw threaded into the 
lever bore and a head on the pin the same as 
the mounting of the actuating pin 34 for Switch 
c shown in Figure 8. The lever fi2 is actuated 
to actuate the Switch e to open the circuit of 
solenoid II as the regulating cam shaft 26 Com 
pletes one revolution by a roller 63 rotatably 
carried at the end of the other arm of the lever 
62 following a cam 64 in the form of a disk 

having a peripheral cam projection mounted on 
the can shaft 26, and as said cam roller rides 
up said cam projection, as shown in Figure 15. 
When the regulating cam 27 completes one rev 
olution and the switch actuating lever 62 for 
switch e is actuated to open the circuit of sole 
noid II said cam following roller will be in en 
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gagement with the projection on cam f64 and 
maintain the circuit of solenoid II open and 
acting to prevent energization of the solenoid 
II. To cause the lever roller 63 to ride off from 
the cam projection and the lever 62 actuated 
to permit the switch e to assume circuit closing 
position, means are provided to impart a slight 
rotative movement to the regulating cam Shaft 
f 26. This means, as shown in Figures 5, 6, 12 
and 15, comprises a bracket having a bifurcated 
portion 65 engaged by a portion of reduced 
width projecting forwardly from the bearing 
member 52 and the bracket Suspended from said 
bracket portion to have rocking movement by a 
pin ? 66, as shown in Figure 5. The bracket is 
provided with an arcuate lever arm 67 extend 
ing from the bracket at a right angle to the bi 
furcated portion to extend below the regulating 
cam shaft 26 and juxtaposed to the side of the 
regulating cam 64 to be engaged by a roller 68 
rotatably carried on the side of said cam, as 
shown in Figures 6 and 15. A spring 69 attached 
at one end to a stud fixed in the bearing men 
ber 52 and the opposite end attached to a headed 
pin extended through and having Screw threaded 
connection with the wall of an Opening in the 
bracket 65 below the bifurcated portion and 
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secured therein by a lock nut, as shown at 70, 
urges the bracket in a direction toward the roller 
carried on the side of the cam. When the regu 
lating cam shaft 26 comes to rest by opening 
the circuit of and de-energizing the Solenoid II 
through switch e the roller 63 will be in engage 
ment with the projection of calm 64 and the 
roller 68 will engage with a portion of a Con 
cave edge of the bracket (67, as shown in Figure 
15, and move the bracket arm against the ten 
sion of spring f68, the tension of the Spring re 
acting to move the bracket arm over the roller 
and thereby imparting sufficient rotation to the 
regulating camshaft 26 to cause the lever roller 
63 to ride off from the projection of cam 64. 
The movement of the bracket f65 is limited by the 
bifurcated portion of the bracket engaging the 
bearing member 52. 

After the timing camshaft 5 has been coupled 
to and is actuated by the driving means Said 
shaft, due to the stopping of the conveyer or the 
stopping of the flow of material from the bin, 
may be coupled to driving means for an indeter 
minate interval of time and have indeterminate 
rotation imparted thereto before a Successive 
closing of a circuit through the circuit making 
means 8 and sending out of the SucceSSive Or 
second electric impulse to energize the solenoid 
II to effect operation of the means to uncouple 
the timing can shaft 5 from, and couple the 
regulating cam shaft 26 to, the driving means. 
Means are, therefore, provided to close the ener 
gizing circuit of the Solenoid II after the timing 
can shaft 5i has been rotated through an arc 
greater than 180 degrees or one-half revolution, 
and comprising, as shown in Figures 4, 5 and 10, 
a normally open circuit closing means in the form 
of a 'Heineken' Switch b, Similar to the SWitch e, 
having one terminal connected by conductor b' 
to the conductor l and the other terminal con 
nected by conductors b2, a , a, relay E and con 
ductor (3 to lead in conductor l', the SWitch hav 
ing a circuit maker b8 normally projecting from 
he switch casing, as shown in Figure 9. The 
switch b is actuated by a pin ill engaging the cir 
cuit maker b3, the pin ill being of a construction 
Similar to the pin 34 and the mounting thereof 
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in the lever arm 35 (Figure 8), in an arm of a 
lever 72, similar to the lever 62 (Figure 15) 
pivotally mounted on the shaft 59 and rotatably 
carrying a roller 3 at the end of the opposite 
lever arm to follow a can 74 fixed on the timing 
can shaft 5i, the cam f being in the form of 
a disk having a peripheral cam projection or 
nOSe. The actuation of the switch b to circuit 
closing position closes an energizing circuit for 
Solenoid II and said solenoid effecting operation 
of the means to actuate the clutch shaft 2 to 
uncouple the timing camshaft 5 from the driv 
ing means and couple the regulating camshaft, 
26 to the driving means to effect completion of 

the operating cycle as hereinbefore described and 
return the rate timer to initial position ready for 
a new cycle of Operations as soon as the conveyer 
is started again or the flow of material from the 
bin onto the conveyer is resumed. 
The Solenoid II is connected in circuit. With the 

lead in Wires l, it upon the closing of a circuit 
and Sending out of an electrical impulse by the 
actuation of the Switch £8 from the integrator 
disk or carrier 39 and through a normally closed 
Circuit making means in the form of a, “Heineken' 
SWitch (, Said Switch being connected by a cir 
cuit making contact i associated with relay B to 
Conductor if connected to one side of the switch 
8 and normally closing a circuit through con 

ductor i' connected to one terminal of switch a, 
the other terminal of which switch is connected 
by Conductors a ', a2 to one terminal of the coil of 
relay E, the other terminal of which relay coil is 
Connected by conductor d8 to the conductor l'. 
A circuit making contactic of the relay E is con 
nected by conductor ic' to the lead in conductor 
l and adapted to close a circuit through conduc 
tOr S connected to one terminal of the coil of 
Solenoid II, the other terminal of which solenoid 
Coil is connected by conductors s4, s to conductor 
l. The Switch a is mounted on the insulator bar 
f3 (Figure 10) and has circuit maker at project 
ing from the Switch casing. The switch actuator 
d is actuated to circuit opening position by a pin 
is slidably mounted, similarly to the mounting 
Of the pin 34 in lever arm 33 in Figure 8, in an 
arm of a lever 76, similar to the levers 62, 72, 
pivotally mounted on the shaft 59, the other arm 
of the lever 75 carrying a roller 7 adapted to 
follow a cam 8, in the form of a disk fixed on 
the tinning can shaft 5 and having a cam pro 
je?ticn on the periphery, engaged by the lever 
roller 7 in the neutral position of the parts of 
the rate tinner. 
The Operation is substantially as follows: The 

gate 2i for regulating the outlet of the hopper H 
is Set to permit the discharge of a volume of 
material from the hopper onto the conveyer to 
Obtain the desired load per foot of travel of the 
COn Veyer. AS the conveyer travels over the con 
veyer Supporting roller 22 or weighing point the 
bean 23 is defiected in exact proportion to the 
load on the conveyer and causes the integrator 
mechanism, driven at a speed proportional to 
the Speed of travel of the conveyer, to actuate the 
SWitch i8 and send out impulses timed in exact, 
proportion to the rate of feed of the conveyer. 
The friction wheels W, W of the rate timer are 
then set through the rotation of the shaft 90 by 
the Crank 92 to register, the pointer 9 with the 
graduation on the scale 99 corresponding to the 
desired Weight at the rate of which the material 
is to be fed by the conveyer, the parts of the rate 
tinner being in the position indicated in Figure 5. 
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After feeding a predetermined portion of the ma 
terial by the conveyer at the rate at which the 
material is to be fed, normally Open circuit mak 
ing SWitch 8 is actuated from the integrator 
disk or carrier 39 to send out an electrical im 
pulse and close the energizing circuit for the 
Solenoid I through conductor f' connected to the 
lead in conductor l, conductor f being connected 
through circuit making contacts g, h. associated 
With relaySA, B through conductor S', Solenoid I 
and COnductor S to lead in conductor l’. Sinul 
taneously with the closing of said solenoid ener 
gizing circuit the circuit of relay B is closed 
through contact g associated with relay. A con 
nected by conductor h' to One terminal of coil 
of relay B and conductor h connected to the 
other terminal of the relay coil and conductor l’, 
the closing of the circuit of relay B actuating its 
aSSociated contact h to position to open the ener 
gizing circuit of Solenoid I. However, the relay 
B is of the inertia type having a delay action and 
thus maintaining the circuit of solenoid I closed 
for a sufficient length of time to energize said 
Solenoid and actuate the holding latch 5 out of 
engagement With the collar f6 on and release the 
clutch shaft 02 to permit actuation of the clutch 
shaft to engage clutch members fo8, FO8 and 
couple the tinning can shaft 5 to the friction 
Wheel W. Also simultaneously with the closing 
of the energizing circuit for Solenoid I the circuit 
to One side of Switch a is closed through circuit 
making contact i aSSociated with relay B con 
nected to the conductor f and conductor i, but 
aS said SWitch d is actuated to circuit opening 
position by the Switch actuating pin 75 carried 
by lever 76 which is actuated by the cam 8 no 
circuit Will be established through said switch a 
and the energizing circuit of Solenoid II will re 
main open. 
The timing camshaft 5 f is rotated at a speed 

in proportion to the rate of feed set by crank 92 
and indicated on the scale 99 by the pointer 00 
Whereby said camshaft and the timing cam wheels 
50, 50' are rotated through 180 degrees or one 
half revolution by the feeding of a proportionate 
portion Cf material by the conveyer of the pre 
determined weight indicated by the pointer on the 
Scale, and the timing camshaft is rotated until a 
Second Circuit is closed by the SWitch 8 and a 
Second electrical impulse is sent out, the de 
flection of the timing cam shaft being directly 
proportional to the time interval between the 
first and second electrical impulses sent out 
through the operation of the Switch f8. 
The timing cam shaft 5 is rotated until the 

Successive closing of a circuit through switch f 8 
closing the circuit of Solenoid II through con 
ductors l, f', f, contact i associated with relay B, 
conductor it, switch a, which has been actuated to 
circuit closing position by the lever roller 77 rid 
ing off from the cam projection of cam 78, con 
ductors a, a2, relay E and conductor a 3 and l'. 
The closing of the circuit through relay E closes a 
circuit through its associated contact maker k. 
connected to conductors k", l, s3, solenoid II and 
Conductors S, S and l' energizing the solenoid II. 
Simultaneously therewith the circuit of relay A is 
closed actuating the circuit making contact gas 
Sociated With relay A and opening the circuit of 
solenoid I, the circuit of switch e being closed 
through circuit making contact i associated with 
relay ECOnnected by conductor e' to switch e and 
Conductor e connected to lead in conductor l, 
this circuit being in effect a holding circuit for 
the Solenoid II, w 
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Energization of the solenoid I actuates the 

clutch shaft 02 against the action of spring 3 
through levers 39 co-operating with collar f is 
on said clutch shaft and toggle links 40, f4f dis 
engaging the clutch members OS, 08 and un 
coupling the friction wheel W from the timing 
cam shaft 5 and engaging clutch members CS', 
08' to couple the regulating cam shaft f26 to 

the friction wheel W' and simultaneously there 
with the cam shoe is engaged with the gear 2 
to hold the timing camshaft 5 in actuated posi 
tion. The regulating cam shaft 26 and there 
with the dam 27 is rotated through a complete 
revolution in a direction reverse to the rotation 
of the timing cam shaft 5 and at a speed in 
versely proportional to the speed of rotation of the 
timing can shaft, as hereinbefore set forth, the 
lever 49 and through the connection thereof 
with the levers f36 causing the lever rollers 38 to 
co-operate With the cam edges of the cam wheels 
50, 50', one of said levers 36 actuating one of the 
Switches c or d to close and connect the reversible 
motor M' in one of its operating circuits. Should 
the timing cam wheels be rotated one-half revo 
lution a proportionate portion of the material of 
predetermined weight has been fed by a predeter 
mired length of conveyer travel and requiring no 
correction in the speed of travel of the conveyer, 
and the lever rollers 38 will not engage the tim 
ing cam wheels 5), 59. Should the timing cam 
shaft 5 be rotated less than one-half revolution 
during the interval of sending out two impulses by 
the closing of circuits through the switch f 18 the 
Speed of travel of the conveyer is too fast and 
as the switch actuating lever arms 36 are ac 
tuated through the regulating cam 27 actuating 
the lever $49 the roller carried by the lever arm 
f36 at the right, as viewed in Figure 5, will engage 
and ride along the can edge of the cam wheel 50' 
SWinging said lever arm 36 on its pivot connec 
tion 37 with the lever arm 33 and rocking said 
lever arm 33 on the shaft 59 (Figure 8) and en 
gaging pin 34 carried by lever arm 33 with and 
actuating the circuit maker c' of switch c to close 
the circuit of the coil of relay C through con 
ductor p' connected to one terminal of the coil 
of relay C. conductor p connected to lead in con 
ductor l’ and conductor p connected to the other 
terminal of said relay coil and conductor l ener 
gizing relay C and thereby closing one operating 
circuit of the reversible motor M' through cir 
cuit making contact f 29 associated with relay C 
Connected by conductor n’ to conductor l’ and by 
Conductor in to one terminal of one field of Said 
motor, the other terminal of which field is con 
nected by conductor m to conductor il rendering 
the motor M" active to actuate the circuit maker 
49 to connect part of the resistance of the rheo 
Stat S into the conveyer actuating motor M and 
thereby reducing the speed of said motor and 
Speed of travel of the conveyer in proportion to 
the magnitude of the change in the travel of the 
Conveyer to feed said proportionate portion of the 
material. Should the timing cam shaft be ro 
tated through an arc of more than 180 degrees or 
One-half revolution during the travel of the con 
Veyer to feed the proportionate portion of the ma 
terial of predetermined weight the speed of travel 
of the conveyer is too slow and requiring that the 
Speed of travel of the conveyer be increased. In 
Such case as the lever arms 36 are actuated by 
Cam 27 the roller 38 carried by the lever arm 
36 at the left as viewed in Figure 5 will engage 

with and ride along the cam edge of the cam 
Wheel 5) actuating its associated lever arm 33 to 
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close a circuit through Switch d and closing the 
circuit of relay D through conductors q2 and p” 
connected to lead in conductor l’ and conductor 
q' connected to one terminal of the coil of relay 
D, the other terminal of said relay coil being Con 
nected by conductor q to conductor l, thereby en 
ergizing relay D and closing the circuit through 
the other field of the motor M' through circuit 
making contact 29' associated with relay D con 
nected by conductor n' to conductor l' and 
through conductor o connected to One terminal 
of said motor field, the other terminal of Said 
field being connected by conductor m to Conductor 
l and rendering the motor M" active to actuate 
the circuit marker 49 of the rheostat S to cut out 
resistance of the rheostat from the conveyer ac 
tuating motor M and thereby increasing the speed 
of said motor and the speed of travel of the Con 
veyer in proportion of the magnitude of the 
change in the speed of travel of the conveyer to 
feed said proportionate portion of the material. 
As stated, when the clutch shaft 02 is actuated 
to couple the regulating cam shaft 26 to the fric 
tion wheel W' the rod 44 is moved longitudinally 
to impinge the friction shoe 47 against the side 
of the gear if 2 to lock the timing cam shaft 5i 
in actuated position during the rotation of the 
regulating cam shaft f26. Should there be a de 
lay in sending out the second electrical impulse 
by actuation of the switch 8 to close the ener 
gizing circuit of solenoid II, which may be due to 
a reduction in the quantity and weight of the ma 
terial fed by the conveyer and a consequent in 
crease in the length of conveyer travel to feed a 
proportionate portion of the material there would 
be an indeterminate rotation of the timing cam 
shaft 5f. To energize the Solenoid in Such case 
its energizing circuit is closed by the cam 14 op 
erating lever 72 to actuate switch b connecting 
the Solenoid II in an energizing circuit. With Con 
ductors l, l' by conductor b' connected to conduc 
tor l, and conductors b, at' and a connected to 
One terminal of relay E, and conductor a con 
nected to the other terminal of said relay coil and 
conductor l', actuating and closing a circuit 
through circuit making contact k associated with 
relay E connected by conductor ic' to conductor l 
and conductor S3 connected to the other terminal 
of the coil of Solenoid II, and conductors s con 
nected to the other terminal of Said solenoid coil 
and conductor S connected to conductor l'. Upon 
a complete revolution of the regulating cam shaft 
26 the circuit of solencid II is opened and said 

solenoid de-energized by cam 64 actuating lever 
62 and said lever actuating the circuit maker of 
normally circuit closing switch e to circuit open 
ing position. Upon the de-energization of sole 
noid II the clutch shaft 02 is moved longitudi 
nally by the Spring 3 the collar 6 on the 
clutch shaft engaging with and actuating the 
levers 39 to move the rod 44 longitudinally and 
the brake shoe carried thereby out of engagement 
With the gear 2 releasing the timing camshaft 
5, which is returned to normal position with the 
pin fixed in said shaft engaging the stop pin 55 
and moving the clutch member 08' Out of en 
gagement with the clutch member 06’ uncou 
pling the regulating cam shaft f 26 from the fric 
tion wheel W', moving the collar f6 on the clutch 
shaft 02 into engagement with the latch 5, 
which has dropped by gravity to position to be 
engaged by Said collar upon the de-energization 
of the solenoid I, and moving the clutch member 
SCS out of engagement with the clutch member 
08 and uncoupling the timing camshaft 5 from 



the friction wheel W, the parts of the rate timer 
being in the position for the next cycle of Operar 
tions. The closing of the circuit and sending out 
of a successive electrical impulse through the ac 
tuation of the Switch 8 to circuit, closing posi 
tion by the third hump on the cam f25 actuated 
from the integrator disk 39 will not initiate a 
new operating cycle for the late timer unless the 
previous cycle is completed. As long as the cycle 
is not completed the relay E is energized and 
holds the contacts k and i associated therewith 
in position to close the energizing circuit for the 
relay, A and actuating the contact g associated 
therewith to and retaining it in position to open 
the energizing circuit of Solenoid I and prevent 
ing energization of said solenoid by a new elec 
tric impulse. After the completion of the cycle 
of operations of the rate timer, Switch e in the 
holding circuit of relay E is opened by the cam 64 
actuating the switch actuator 62 de-energizing 
relay E and causing the contacts ic, i to open the 
energizing circuits of solenoid II and coil of relay 
A. Relay A is of the time delay action type and 
when energized instantly actuates the contact g 
associated therewith to circuit opening position, 
but permits said contact to move to circuit closing 
position with sufficient delay to permit the parts 
of the rate timer to return to their normal or 
starting position. 
Wariations may be made in the construction 

and arrangement of the parts Without departing 
from the scope of the invention. and portions of 
the invention may be used without others and 
come within the scope of the invention. 
Having described my invention, I claim: 
1. In material feeding apparatus, means to 

cause a stream of material to flow at a predeter 
mined rate, means operative at successive inter 
vals by the flow of a predetermined quantity of 
material during each interval for timing flow of 
said quantity of material during said intervals, 
and means operative to detect any change in the 
time of flow of each predetermined quantity of 
Tmaterial and means controlled by and rendered 
active by the timing means to vary the flow of the 
material in inverse proportion to the magnitude 
of any change in the rate of flow of the material 
and cause the material to flow at an average of 
said predetermined quantity of predetermined 
rate, 

2. In material feeding apparatus, means to feed 
material of predetermined Weight in a continuous 
Stream, means successively Operative by the feed 
ing of successive quantities of material Clf prede 
termined weight for timing the interval of feeding 
each of said quantities of material, and means to 
detect any change in the time of feeding said 
quantity of material and means controlled by and 
rendered active at the termination of the timing 
period to Wary the Operation of the feeding means 
and feeding of material in inverse proportion to 
the magnitude of any change. in the rate of feed 
ing said predetermined quantity of naterial and 
feed the material at an average of the predeter 
nined Weight. 
3. In material feeding apparatus, means to feed 

material at a predetermined rate, means to vary 
the Operation of the feeding neans and feeding 
of the material, means successively operative for 
timing the intervals of feeding and detecting any 
change in the rate of feeding proportionate por 
tions of the material, and neans coi:trolled by thic 
timing means rendered operative by a change in 
the rate of feeding said predetermined portions of 
imaterial to automatically vary the operation of 
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the feeding means to feed material in inverse pro 
portion to the change in the rate of feed thereof. 

4. In material feeding means, means for feed 
ing material, driving means for said feeding 
means, means operative to regulate the Opera 
tion of said driving and feeding means to feed 
material at the rate of a predetermined weight 
from a source of supply of the material and vary 
the feeding of the material, means for timing the 
intervals of feeding successive proportionate por 
tions of the material of predetermined Weight, 
and means controlled by the tinning means op 
erative to detect any change in the time intervals 
of feeding Said portions of material of prede 
termined Weight and rendered active to regulate 
and vary the operation of the driving and feeding 
means to vary the feeding of material in pro 
portion to the magnitude of the change in the 
time interval of feeding said proportional por 
tion of the material. 

5. In material feeding means, a travelling ma 
terial conveyer, means supplying material to the 
conveyer, Weighing mechanism for supporting a 
portion of the conveyer and counterbalance-ma 
terial of predetermined weight thereon, means to 
actuate the conveyer, means for regulating the 
operation of the conveyer actuating means and 
conveyer to feed material of said predetermined 
Weight means successively operative from the 
conveyer by the feeding of successive portions 
of material of predetermined Weight for timing 
the travel of the conveyer for feeding said por 
tions of the material and render means. Opera 
tive by a change in the conveyer travel to feed 
material of said predetermined weight to regulate 
and Vary the Operation of the conveyer actuat 
ing means and travel of the conveyer in inverse 
proportion to the magnitude of the change in 
the travel of the conveyer to feed said portions 
of material of predetermined weight and average 
the speed of travel of the conveyer to feed ma 
terial at the rate of said predetermined weight. 

6. In material feeding means, a travelling ma 
terial conveyer, means for supplying material to 
the conveyer, Weighing mechanism for support 
ing a portion of the conveyer and counterbalance 
material of predetermined Weight thereon, means 
to drive the conveyer at a speed to feed material 
of predetermined weight and feeding material 
off the conveyer at a predetermined rate, means 
for regulating the operation of the conveyer driv 
irag means to Way the Speed of travel and feed 
ing of material by the conveyer, means to inte 
grate and register the cumulative weight of the 
material fed by the conveyer, means controlled 
by the integrating means and feeding of Succes 
Sive portions of the material of predetermined 
Weight for timing the travel of the conveyer for 
feeding said portions of material of the prede 
termined weight, means rendered operative by 
the integrating means to render the timing means 
inactive and cooperating with the timing means 
to detect any change in the travel of the con 

s Weyer for feeding Said portions of material of 
. predetermined weight and by any change in the 
time of travel of the conveyer to feed said por 
tions of material render operative the regulat 
ing means for the conveyer driving means to 
vary, the speed of travel of the conveyer in in 
Verse proportion to any change in the travel of 
the conveyer for feeding material of said pre 
determined Weight and feed material at an aver 
age the rate of said predetermined weight. 

7. In material feeding means, a travelling ma 
terial conveyer, means to supply-material to the 
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conveyer, weighing mechanism to Support a por 
tion of the conveyer and counterbalance mate 
rial of predetermined Weight thereon, means to 
drive the Conveyer to travel at a Speed to feed 
material of said predetermined weight by succes 
Sive lengths of conveyer travel, means for regu 
lating the operation of the conveyer driving 
means to vary the speed of travel and feeding of 
matelial by the conveyer, means operative at 
successive intervals by the feeding of material 
of said predetermined Weight for timing the 
travel of the conveyer for feeding portions of 
material of Said predetermined weight, and 
means Operative for detecting any change in the 
travel of the conveyer for feeding said portions 
of material of predetermined weight and by a 
change in the travel of the conveyer to feed ma 
terial of said predetermined weight rendering op 
erative the regulating means for the conveyer 
driving means and vary the travel of the con 
veyer in inverse proportion to the change in the 
conveyer travel for feeding said portions of ma 
terial of predetermined weight and average the 
feeding of the material by the conveyer at the 
rate of Said predetermined Weight. 

8. In material feeding apparatus, means to 
feed material in a continuous stream at the rate 
of a predetermined weight from a source of Sup 
ply of the material, means to vary the operation 
Of the feeding means and rate of feed of the 
material, means rendered operative from the 
feeding means and feeding of successive portions 
of material of said predetermined weight for tim 
ing the feeding means for feeding said portions 
of material, and means rendered operative from 
the feeding means alternately with the opera 
tion of said timing means and cooperating with 
the timing means to detect any change in the 
rate of feed of said portions of the material dur 
ing said intervals and to render operative the 
means to vary the operation of the feeding means 
and feeding of the material in proportion to any 
change in the rate of feed and average the feed 
ing of the material at the rate of said predeter 
mined weight. 

9. In material feeding apparatus, a travelling 
conveyer, means supplying material to the con 
Weyer, Weighing mechanism to counterbalance 
material of predetermined weight on the con 
veyor, means to actuate the conveyer to feed ma 
terial of predetermined weight by successive 
lengths of conveyer travel, means to vary the 
operation of the conveyer actuating means and 
thereby the speed of travel of the conveyer and 
feeding of the material, means operative at suc 
cessive intervals for timing the Successive lengths 
of conveyer travel for feeding portions of ma 
terial of said predetermined weight, means opera 
tive alternately with said timing means to detect 
any change in the travel of the conveyer for feed 
ing material of Said predetermined weight and 
render operative the means to vary the travel of 
the conveyer and actuate the conveyer at a speed 
in inverse proportion to said change in the speed 
of travel of the conveyer to feed material of 
Said predetermined Weight and average the feed 
ing of the material at the rate of said prede 
termined Weight. 

10. In material feeding apparatus, means for 
continuously feeding material, electrically oper 
ated means for regulating the actuation of the 
feeding means to feed material at the rate of a 
predetermined weight and vary the actuation of 
the feeding means, circuit closing means in and 
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operated means and operative to connect the 
same in one of two operating circuits, means 
connected in open circuit With a source of elec 
tricity operative by the feeding means upon feed 
ing successive portions of material of prede 
termined weight to close said circuit and produce 
electric impulses, and means rendered operative 
by said electric impulses for timing the feeding 
means to feed a portion of material of Said pre 
determined weight between successive impulses 
and actuate the circuit closing means in the cir 
cuit of the electrically operated regulating means 
by a change in the actuation of the feeding means 
to feed a portion of material of said predeter 
mined Weight to connect said electrically oper 
ated regulating means in One of its operating 
circuits and Vary the actuation of the feeding 
means to feed the material in inverse proportion 
to the change in the actuation of the feeding 
means to feed said portion of material of pre 
determined Weight and average the feeding of 
the material at the rate of the predetermined 
Weight. 

ll. In material feeding apparatus, means for 
continuously feeding material at the rate of a 
predetermined weight, means for regulating said 
feeding means to vary the feeding of the mate 
rial, means operative for timing the feeding of 
Successive proportionate portions of the material, 
and means operative by the feeding of a propor 
tionate portion of material to lock the timing 
means in actuated position and actuate means 
to cooperate with the timing means by a change 
in the rate of feeding said proportionate portion 
of material to render operative the regulating 
means to vary the operation of the feeding means 
to feed the material in inverse proportion to the 
magnitude of any change in the rate of feeding 
Said proportionate portion of material and aver 
age the feeding of the material at the rate of 
the predetermined Weight. 

12. In material feeding apparatus, a travelling 
material conveyer, means to supply material to 
the conveyer, means to support a portion of the 
conveyer and counterbalance material of prede 
termining weight thereon, means to actuate the 
conveyer at a speed to feed material at the rate 
of Said predetermined weight, means for regu 
lating the actuating means for the conveyer to 
vary the Speed of travel and feeding of material 
by the conveyer, a reversible electric motor for 
actuating said regulating means, means to inte 
grate and register the cumulative weight of the 
material feed by the conveyer, and means ren 
dered Successively operative by the integrating 
means for timing the feeding of proportionate 
portions of material of predetermined weight by 
the conveyer, detect any change in the rate of 
feeding Said proportionate portions of material 
and render the reversible motor operative by a 
change in the rate of feeding a proportionate 
portion of material to actuate the regulating 
means to regulate the operation of the conveyer 
actuating means to vary the speed of travel of 
the conveyer and feeding of the material in in 
Verse proportion to the magnitude of the change 
in the rate of feeding said proportionate por 
tions of material and average the feeding of the 
material by the conveyer at the rate of the pre 
determined Weight, 

13. In material feeding apparatus, a travelling 
material conveyel, weighing mechanism for 
counterbalancing material of predetermined 
Weight on the conveyer, means to actuate the 

normally opening the circuit of said electrically 75 conveyer, means to regulate the operation of the 
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conveyer actuating means to feed material at the 
rate of Said predetermined Weight and vary the 
speed of travel of the conveyer and feeding of the 
material, means for timing the travel of the con 
Weyer to feed successive proportionate portions of 
material of Said predetermined weight, detect any 
change in the travel of the conveyer for feeding 
each of Said portions of the material and by a 
change in the travel of the conveyer for feeding 
said proportionate portions of material render the 
regulating means operative to vary the operation 
of the conveyer actuating means and speed of 
travel of the conveyer to feed material in in 
verse proportion to the change in the rate of 
feeding Said proportionate portion of material, 
means to actuate the tinning means to normal po 
sition of rest, driving means, means to operatively 
connect said driving means to and disconnect the 
Same from Said timing and detecting means, 
means normally actuating the connecting means 
to connect the driving means to the timing means, 
means releasably holding said connecting means 
in position to disconnect the driving means from 
the timing and detecting means, means con 
trolled by the conveye' operative to actuate. Said 
holding means to release and permit the con 
necting means to be actuated to connect the driv 
ing means to and actuate the timing means, 
means operative by the feeding of a proportionate 
portion of material of predetermined weight to 
actuate the connecting means to disconnect the 
dlriving means from the timing means and con 
nect the driving means to and actuate the de 
tecting means, and means operative upon the ac 
tuation of the detecting means in predetermined : 
proportion to the actuation of the timing means 
to render inoperative said actuating means to 
connect the detecting means to the driving means 
and permit said connecting means to be actuated 
into engagement With the holding means and dis 
connect the timing and detecting means from 
the driving means. - - 

14. in material feeding apparatus as claimed in 
claim i3, means to releasably lock the timing 
means in actuated position adapted to be actu 
ated to locking position by the means to actuate 
the connecting means to connect the driving 
means to the detecting means and be released 
from and permit the tinning means to be actuated 
to normal pOsition of rest when the driving means 
is disconnected from the detecting means. 

5. In material feeding apparatus, a travelling 
material conveyer, means to support and counter 
balance material of predetermined weight on the 
Conveyer, regulatable means to actuate the con 
Weyer to feed material at the rate of the counter 
balanced Weight and vary the speed of travel and 
feeding of material by the conveyer, means to in 
tegrate the Weight of material fed by the con 
Veyer, means operative for timing the travel of 
the conveyer for feeding successive proportionate 
portions of material of the predetermined weight, 
means operative to detect any change in the travel 
of the conveyer for feeding said portions of ma-. 
terial of predetermined weight and effect regul 
lation of the conveyer actuating means to vary 
the travel of the conveyer in inverse proportion 
to any change in travel of the conveyer to feed 
Said portions of the material, driving means, 
meanS for coupling said driving means to the tim 
ing and detecting means, means to releasably 
hold Said coupling means in position with the 
driving means uncoupled from the timing and 
detecting means, means rendered operative by 
the integrating means to actuate said holding 
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means to release and permit actuation of the cou 
pling means to couple the driving means to and 
actuate the timing means, and means rendered 
operative by the integrating neans by the feed 
ing of a proportionate portion of material of the 
predetermined weight to actuate the coupling 
means to uncouple the driving means from the 
timing means and couple the driving means to 
and actuate the detecting means in predeter 
inined proportion to the actuation of the timing 
means and at the termination of the actuation of 
Said detecting means render said actuating means 
inactive and permit actuation of the coupling 
means into engagement With the holding means 
and the driving means uncoupled from the tim 
ing and detecting means. 

16. Material feeding apparatus as claimed in 
claim 15, wherein the driving means comprises a 
rotatable friction disk, a pair of independentlyro 
tatable and axially adjustable friction wheels en 
gaging the disk at Opposite sides of the axis 
thereof and frictionally driven in opposite di 
rections from the disk, means to adjust one wheel 
radially outward and the other wheel simultane. 
Ously radially inward on the disk to be rotated 
at a Speed in predetermined proportion to the 
rotation of the outwardly adjusted wheel and set 
the driving means to actuate the timing and de 
tecting means at a speed proportional to the 
speed of travel of the conveyer for feeding mal. 
terial at the rate of the predetermined weight. 

17. Material feeding means as claimed in claim 
15, Wherein the driving means comprises a ro 
tatable disk, a pair of coaxially disposed rotatable 
shafts extending radially of the disk, a friction 
Wheel mounted on each of said shafts to rotate 
With and have adjustment on said shafts radis 
ally of the disk, a rotatable shaft extending par 
allelly of said pair of shafts and having a portion 
Substantially equal in length to one of the pair 
of shafts externally screw threaded, a pair of 
shifters each rotatably carrying a friction wheel, 
One of Said shifters being slidable on the un 
threaded portion of said shaft and the other shift 
er having threaded connection with the threaded 
portion of the shaft and adapted to be adjusted 
on the shaft by the rotation of the shaft and ad 
just the Wheel carried thereby radially of the 
disk, and means connected to and operative to 
transmit the adjustment of said adjustable shift 
er to the other shifter and adjust the wheel car 
ried thereby radially on the disk opposite the 
radial adjustment of the other wheel with the 
shifter and rotate said wheel in a direction re 
verse to and at a speed in predetermined pro: 
portion to the rotation of the wheel carried by the 
adjustable shifter and set said wheels radially 
On the disk to be rotated at speeds in proportion 
to the Speed of travel of the conveyer for feed 
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ing material at the rate of the predetermined 
Weight, a graduated Scale, and an indicator 
mounted on the adjustable shifter and adjust 
able thereWith relative to the scale to indicate 
the adjustment of the wheels and the weight at 
which rate the haterial is fed by the conveyer, 

i8. Material feeding means as claimed in claim 
15, wherein the timing means comprises a ro 
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tatable shaft, a pair of cam wheels rotatable with 
and Spaced axially on the shaft, and means to 
rotate the shaft in one direction and normally 
position the cam Wheels in a predetermined pog 
Sition of rest, and said camshaft during the in 
terval offeeding material of the predetermined 
Weight being coupled to the driving means and 
rotating the cam wheels from their position of 
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rest through a predetermined arc at a speed pro 
portional to the conveyer travel for feeding said 
portion of material of predetermined weight. 

19. Material feeding means as claimed in claim 
15, wherein the timing means and the means for 
coupling the timing means to the driving means 
during the interval of feeding a portion of the 
material of predetermined Weight comprises a 
rotatable shaft, a pair of cam wheels rotatable 
With and Spaced axially on said shaft, means to 
rotate the shaft With the cam wheels in one di 
rection to position the cam wheels in predeter 
mined position of rest, a clutch member rotatable 
from the driving means, an axially adjustable 
shaft slidably mounted axially of said clutch 
member, a second clutch member rotatable on 
and participating in the axial adjustment of said 
shaft to engage said second clutch member with 
and rotate it from the first clutch member, and 
gearing operatively connecting said second clutch 
member to the camshaft. 

20. In material feeding apparatus, a travelling 
material conveyer, means to support and coun 
terbalance material of predetermined weight on 
the conveyer, regulatable means to actuate the 
Conveyer to feed material at the rate of the 
Counterbalanced weight, means to integrate the 
weight of the material fed by the conveyer, 
means for timig the travel of the conveyer to 
feed material of predetermined weight, means 
actuating Said timing means to normal position 
of rest, driving means, means to couple said driv 
ing means to and actuate the timing means, 
means yieldingly urging the coupling means in a 
direction to couple the driving means to the 
timing means, means to releasably hold Said Cou 
pling means in position with the driving means 
uncoupled from the timing means, electromag 
netically operated means connected to said hold 
ing means having normally open circuit closing 
means in the circuit thereof, means Operative by 
the integrating means to actuate said circuit clos 
ing means to close the circuit of and energize said 
electromagnetically operated means to actuate 
Said holding means to release and permit actu 
ation of the coupling means to couple the driving 
means to and actuate the timing means, means 
operative to detect any change in the travel of 
the conveyer to feed material of Said predeter 
mined Weight and regulate the actuating means 
for and vary the travel of the conveyer in pro 
portion to any change in the conveyer travel to 
feed material at the rate of Said predetermined 
weight, a second electromagnetically operated 
means connected in normally open circuit with 
the circuit closing means in the circuit of the 
first electromagnetically operated means, and 
said circuit closing means operative by the inte 
grating means upon feeding a proportionate por 
tion of material of Said predetermined Weight to 
close the circuit of and energize Said Second elec 
tromagnetically operated means and actuate the 
coupling means to uncouple the driving means 
from the timing means and couple the driving 
means to and actuate the detecting means, a cir 
cuit maker in the circuit of Said Second electro 
magnetically operated means normally assuming 
circuit closing position, and means operative by 
the actuation of the detecting means in prede 
termined proportion to the timing means to actu 
ate said circuit maker to open the circuit of and 
deenergize said second electromagnetically Oper 
ated means and permit actuation of the coupling 
means to uncouple the driving means from the 
timing and detecting means and actuation of the 
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coupling means into engagement with the holding 
means therefor and permit actuation of the tim 
ing means to position of rest. 

21. In apparatus for feeding material, a con 
tinuously travelling conveyer to feed material at 
the rate of a predetermined weight, weighing 
mechanism to counterbalance material of prede. 
termined weight on the conveyer, conveyer actu 
ating means, electrically operated regulating 
means to Vary the operation of the conveyer actu 
ating means and travel of the conveyer having 
normally Open circuit closing means in the cir 
cuit thereof operative to connect said regulating 
means in One of two operating circuits, means for 
timing the travel of the conveyer to feed Succes 
sive proportionate portions of material of said 
predetermined Weight normally urged to a posi 
tion of rest, driving means, means to couple the 
timing means to the driving means, means to 
actuate said coupling means to couple the timing 
means to the driving means, means to hold the 
coupling means in position to uncouple the tin 
ing means from the driving means, electrically 
operated means having normally open circuit 
closing means in the circuit thereof Operative at 
Successive intervals from the travel and feeding 
of a proportionate portion of material of prede 
termined weight by the conveyer to close the 
circuit of and actuate said holding means to re 
lease and permit actuation of the coupling means 
to couple the driving means to and actuate the 
timing means, means to lock the timing means 
in actuated position, means to actuate and cause 
the circuit closing means in the circuit of the 
electrically operated regulating means to cooper. 
ate with the timing means to connect said regul 
lating means in one of its operating circuits by 
an increase and connect Said regulating means in 
the other of its operating circuits by a decrease 
in the travel of the conveyer to feed a propor 
tionate portion of material of said predetermined 
weight and vary the travel of the conveyer in 
proportion to any change in the travel of the 
conveyer to feed said proportionate portion of 
material, a second electrically operated means 
connected in circuit with the circuit closing 
means of the first electrically operated means 
and operative from the conveyer feeding a pro 
portionate portion of material of said predeter 
mined weight to close the circuit of said Second 
electrically operated means and actuate the lock 
ing means to lock the timing means in actuated 
position, actuate the coupling means to uncouple 
the timing means from and couple said circuit 
closing means of the regulating means to the 
driving means, and a circuit closer normally 
closing the circuit of said second electrically 
operated means Operative upon a predetermined 
operation of the circuit closing means for the 
regulating means to open the circuit of said sec 
ond electrically operated means and permit actu 
ation of the coupling means to uncouple the driv 
ing means from said circuit closing means, re 
lease the locking means from the timing means 
and actuate the timing means to position of rest 
and engage the coupling means with the holding 
healS. 
22. Apparatus for feeding material as claimed 

in claim 21, wherein the timing means and the 
means to actuate the circuit closing means to 
connect the electrically operated regulating 
means for varying the travel of the conveyer in 
one of two electric Operating circuits, comprise a 
pair of coaxially disposed cam. Wheels, a Cam 
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wheel independently rotatable on an axis co 
axially of the pair of cam wheels, a pivoted lever 
carrying a roller to follow said latter cam wheel, 
a pair of actuators for the circuit closing means 
in circuit with the electrically operated regulat 
ing means connected to and Operative by the lever 
from the rotation of the cam Wheel to cause One 
of said actuators by a decrease in the travel of 
the conveyer to feed a proportionate portion of 
material of said predetermined weight to follow 
one of the pair of cam wheels and connect said 
electrically operated means in One of its operat 
ing circuits and increase the Speed of travel of 
the conveyer in inverse proportion to the decrease 
in the travel of the conveyer to feed Said pro 
portionate portion of the material and cause the 
other of said actuators by an increase in the 
travel of the conveyer to feed a proportionate 
portion of material to follow the other of said pair 
of cam wheels and Connect the electrically Op 
erated means in the other of its Operating cir 
cuits and decrease the travel of the conveyer in 
inverse proportion to the increase in the travel 
of the conveyer to feed Said proportionate portion 
of the material. 

23. In material feeding means, a travelling 
material conveyer, means to counterbalance ma 
terial of predetermined weight on the conveyer, 
means to actuate the conveyer, electrically op 
erated means having circuit closing means in cir 
cuit therewith to regulate the operation of the 
conveyer actuating means and conveyer to feed 
material at the rate of said predetermined Weight 
and vary the travel and feeding of Waterial by 
the conveyer, means operative at Successive in 
tervals for timing the travel of the conveyer for 
feeding proportionate portions of material of 
said predetermined weight, means operative al 
ternately with the timing means and cooperat 
ing therewith to detect any change in feeding 
of proportionate portions of material of Said 
predetermined weight and actuate the circuit 
closing means to connect said electrically Oper 
ated means in one of two electric operating cir 
cuits to actuate the regulating means to vary 
the travel of the conveyer to feed material in 
inverse proportion to any change in the rate of 
feeding material of said predetermined weight, 
means actuating the timing means to normal 
position of rest, driving means, means to connect 
and disconnect the driving means from said tim 
ing means and said detecting and circuit closing 
means, means normally releasably holding said 
connecting means in position to disconnect the 
driving means from the timing means and the 
detecting and circuit closing means, means actu 
ating the connecting means to connect the driv 
ing means to the timing means, electromagnet 
ically operated means having circuit closing 
means in the circuit thereof Operative at Suc 
cessive intervals to close the circuit of and en 
ergize said electromagnetically Operated means 
to release the holding means from and permit 
actuation of the connecting means to connect 
the driving means to and actuate the timing 
means in proportion to the travel of the Con 
veyer to feed a proportionate portion of mate 
rial of said predetermined weight, means to re 
leasably lock the timing means in actuated posi 
tion, and a second electromagnetically Operated 
means connected in circuit with the circuit clos 
ing means in the circuit of the first electro 
magnetically operated means Operative by the 
travel of the conveyer to feed material of said 
predetermined weight to close the circuit of and 
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energize said second electromagnetically oper"- 
ated means and actuate the connecting means to 
disconnect the driving means from the timing 
means, actuate the locking means to lock the 
timing means in actuated position, connect the 
driving means to and actuate the detecting and 
circuit closing means for the electrically operated 
means for regulating the conveyer actuating 
means by a change in the travel of the conveyer 
to feed said material of predetermined Weight. 

24. In material feeding means as claimed in 
claim 23, means actuated by Said detecting and 
circuit closing means operative upon a prede 
termined actuation thereof to open the circuit 
of and de-energize said Second electromagneti 
cally operated means and permit actuation of the 
connecting means into engagement with the 
holding means therefor, release the locking 
means from the timing means and actuation of 
the timing means to normal position of rest. 

25. In material feeding apparatus, electric mo 
tor driven conveyer for continuously feeding ma 
terial, means to counterbalance material of pre 
determined weight on the conveyer, a rheostat 
for regulating the Operation of said notor and 
feeding means to feed material at the rate of 
said predetermined weight, a reversible motor for 
actuating said rheostat having normally opened 
circuit closing means in circuit thereWith opera 
tive to connect said reversible notor in One of 
two operating circuits, means to integrate and 
register the cumulative Weight of the material 
fed by the feeding means, means for timing the 
feeding means to feed Successive proportionate 
portions of material of predetermined Weight, 
means to actuate and cause the circuit closing 
means in the circuit of the reversible motor to 
cooperate with the timing means to connect the 
reversible motor in one of its operating circuits 
by a change in the actuation of the conveyer to 
feed a proportionate portion of material and ac 
tuate the rheostat to vary the actuation of the 
conveyer operating motor in inverse proportion 
to the magnitude of the change in the feeding of 
said proportionate portion of material, driving 
means, means to couple the driving means to Said 
'timing means and said circuit closing means, 
means to actuate the coupling means to couple 
the driving means to the timing means, means to 
releasably hold the coupling means in position 
with the driving means uncoupled from the tim 
ing and circuit closing means, electromagneti 
cally operated means to actuate said holding 
means to release and permit actuation of the 
Coupling means to Couple the driving means to 
the timing means, a second electromagnetically 
operated means to actuate the coupling means to 
'uncouple the timing means from and couple the 
circuit closing means to the driving means, and 
normally open circuit closing means in circuit 
With both of Said electromagnetically operated 
means actuated to circuit closing position by the 
integrating means to send out an electric impulse 
to energize the first electromagnetically operated 
means to actuate the holding means to release 
and permit actuation of the coupling means to 
couple the driving means to the timing means 
and after an interval of operation of the con 
Weyer to feed a proportionate portion of the ma 
terial of predetermined weight send out a second 
impulse and energize the Second electromagneti 
cally operated means to actuate the coupling 
means to uncouple the timing means from and 
couple the circuit closing means to said driving 
means. 
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26. In material feeding means as claimed in 

claim 25, means to actuate the timing means to 
normal position of rest and from Which position 
it is actuated by the driving means, means to 
releasably lock the timing means in actuated po 
sition, a circuit closer in and normally closing 
the circuit of said Second electromagnetically Op 
erated means, and means participating in the 
actuation of the circuit closing means operative 
upon a predetermined operation of the circuit 
closing means relative to the operation of the 
timing means to open the circuit of said second 
electromagnetically operated means and permit 
actuation of the coupling means into engagement 
with the holding means, release the locking 
means from the timing means and actuation of 
the means to return the timing means to normal 
position of rest. 

27. In material feeding apparatus, a traveling 
conveyer, means to counterbalance material of . 
predetermined Weight on the conveyer, regulat 
able means for actuating said conveyer to feed 
material at the rate of Said predetermined Weight 
and vary the travel thereof including a reversible 
motor having circuit closing means in open cir 
cuit therewith and operative to connect said re 
versible motor in One of two operating circuits, 
means to integrate and register the cumulative 
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weight of the material fed by the conveyer, means 
for timing the conveyer for feeding proportionate 
portions of material of said predetermined Weight, 
means to actuate the timing means to a normal 
position of rest, means to actuate and cause said 
motor circuit closing means to cooperate with the 
timing means to connect Said reversible motor in 
one of its operating circuits by a change in the 
travel of the conveyer to feed a proportionate 
portion of material and vary the conveyer travel 
in inverse proportion to the change in the travel 
thereof to feed said proportionate portion of the 
material, driving means, means to couple the 
driving means to the timing means and the cir 
cuit closing means, means to releasably hold the 
coupling means in position to normally uncouple 
the driving means from the timing means and 
the circuit closing means, means to actuate the 
Coupling means to couple the driving means to 
and actuate the timing means, means to lock the 
timing means in actuated position, electronag 
netically operated means to actuate the holding i 
means to release the coupling means, a second 
electromagnetically operated means to actuate 
the coupling means to uncouple the driving 
means from the timing means, actuate the lock 
ing means to lock the timing means in actuated 
position and couple the driving means to and ac 
tuate the circuit closing means, normally open 
circuit closing means in circuit. With both of Said 
electromagnetically operated means operative by 
the integrating means to close Said circuits in a 
Sequence by the feeding of a proportionate por 
tion of material of predetermined weight, and 
means operative by the actuation of the circuit 
closing means in predetermined proportion to the 
actuation of the timing means to open the circuit 
of the second electromagnetically operated means 
to permit operation of the coupling means to 
uncouple the driving means from the circuit clos 
ing means, release the locking means from the 
timing means and actuate the coupling means 
into engagement with the holding means. 

28. In material feeding means, continucusly 
Operating means for feeding material, means to 
counterbalance material of predetermined weight 
On the feeding means, means for actuating the 
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feeding means, electrically operated means to 
regulate the operation of the actuating means for 
the feeding means to feed material at the rate of 
said predetermined Weight and having circuit 
making means in the circuit thereof operative to 
connect the regulating means in One of tWO Oper 
atting circuits, and means operative for timing 
the feeding means to feed proportionate portions 
of material of said predetermined Weight and 
actuate the circuit making means to connect the 
regulating means in one of its operating circuits 
to vary the operation and feeding of material by 
the feeding means in inverse proportion to any 
change in the operation thereof to feed a propor 
tionate portion of material of Said predetermined 
weight, comprising a rotatable shaft having a pair 
of cam wheels spaced axially on and rotatable 
with said shaft, a second shaft coaxial of the first 
shaft having a cam wheel fixed thereon, driving 
means to rotate said shafts at Speeds propor 
tional to the operation of the feeding means and 
normally uncoupled therefrom, a pair of actuators 
for the circuit making means in the circuit of the 
regulating means, means connected to said actua 
tors operative by the cam wheel. On the second 
shaft to cause one of Said actuators to cooperate 
with one of said pair of cam wheels by a change 
in the operation of the feeding means to feed a 
proportionate portion of material of said prede 
termined Weight, and means operative to couple 
and uncouple said cam wheel carrying shafts 
from the driving means controlled from the feed 
ing means and feeding of a proportionate portion 
of the mat3ral of said predetermined Weight. 

29. Means for continuously feeding material as 
claimed in claim 28, wherein the means to couple 
and uncouple the cam wheel carrying shafts from 
the driving means, comprises an axially adjust 
able shaft, a clutch member fixed on each end of 
said adjustable shaft, means to operatively con 
nect, and rotate Said shaft With the clutch men 
bers from the driving means, a pair of clutch 
members loose on said shaft, one juxtaposed to 
each of the fixed clutch members, and gears con 

5 necting said loose clutch members to the can 
Wheel carrying shafts, one of said loose clutch 
members being adapted to be engaged with a 
clutch member fixed on the adjustable shaft by 
adjustment of said shaft in one direction to 
Couple the Shaft with the pair of cam Wheels to 
the driving means and disengage the same there 
from by axial adjustment of said shaft in the 
Opposite direction, and said latter adjustment of 
the clutch carrying shaft adapted to engage the 
other clutch member loose on said shaft with the 
other clutch member fixed on the shaft, and there 
by couple the shaft with the cam wheel operative 
to actuate the actuators for the circuit maker in 
the circuit of the regulating means to the driving 

ea)S. 

30. Means for feeding material as claimed in 
claim 28, wherein the driving means for the cam 
Wheel carrying shafts comprises a rotatable fric 
tion disk, a pair of coaxial rotatable shafts ex 
tending radially of the disk, a friction wheel 
mounted on each of Said shafts to rotate with and 
have axial adjustment on said shafts, gearing 
Operatively connecting said frictionwheel carrying 
shafts to the axially adjustable clutch member 
carrying shaft, and means to adjust one of said 
friction wheels on its shaft inwardly or outwardly 
radially of the disk and simultaneously corre 
Spondingly adjust the other friction wheel on its 
shaft outwardly or inwardly radially of the disk 
to rotate said friction wheels and the cam wheel 
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carrying shafts in opposite directions and pro 
portional to the actuation of the material feeding 

ea.S. 
31. Means for feeding material as claimed in 

claim 28, wherein the driving means for the cam 
wheel carrying shafts comprises a rotatable fric 
tion disk, a pair of coaxial rotatable shafts ex 
tending radially of the disk, a friction. Wheel 
mounted on each of said shafts to rotate there 
with and have axial adjustment thereon, gearing 
connecting said friction. Wheel carrying shafts 
with the axially adjustable clutch member carry 
ing shaft, means to simultaneously adjust said 
friction. Wheels on the shafts, one radially inward 
or outward and the other radially Outward or in 
ward of the friction disk to rotate said friction 
wheels at speeds proportional to each other and 
the actuation of the material feeding means, a 
scale graduated in predetermined units of weight, 
and an indicator adjustable relative to said scale 
by the friction wheel adjusting means to indicate 
the predetermined weight of the material at the 
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rate of which the material is fed by the material 
feeding means. . 

32. In means for feeding material as claimed 
in claim 28, means to rotate the shaft carrying 
the pair of can wheels in one direction to engage 
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a stop with the cam wheels in predetermined posi 
tion of rest, means normally holding said cou 
pling means in position with the can wheel car 
rying shafts uncoupled from the driving means, 
means rendered operative by the material feeding 
means to actuate the holding means to release 
and permit actuation. Of the coupling means to 
couple the shaft carrying the pair of cam wheels 
with the driving means, means rendered operative 
by the feeding a proportionate portion of means 
feeding material of Said predetermined weight to 
actuate the coupling means to uncouple the shaft 
carrying the pair of cam. Wheels from the driving 
means, actuate the means to lock said cam wheel 
carrying shaft in actuated position and couple the 
other can wheel carrying shaft with the driving 
means, and means operative by a predetermined 
rotation of the latter cam wheel carrying shaft 
to render the means to actuate the coupling means 
to couple said cam wheel carrying shaft with the 
driving means inactive and permit actuation of 
the coupling means to engage its holding means, 
release the locking means from and permit actua 
tion of the shaft carrying the pair of cam wheels 
to position with the cam wheels in normal posi 
tion of rest. 

ROBERT F. HOH MAN. 
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