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AUTOMATIC TOBACCO FEED CONTROL

Application filed November 20, 1930. Serial No. 496,992.

This invention relates to automatic tobac-
co feed control devices for continuous rod
cigarette machine. The main object of the
present device is to provide control mecha-
nism which will increase the quantity of to-
bacco fed when the density of the cigarette
rod is too small and decreases the rate of feed
when the cigarette density is too great. To
this end, it is an object of the invention to
make the density or what amounts to the same
thing, the feel of the cigarette rod automati-
cally control the rate at which tobacco is fed
by the feed. Thus advantage is taken of the
fact taught by experience that the feel of the
cigarette rod, is a sufficiently accurate indi-
cation of the density of the tobacco therein
so that it is possible for the movements of a
feeler of some sort pressing on the moving
cigarette rod to be used to indicate the den.
sity of the tobacco or to show thereby the
number of cigarettes per unit weight of to-
bacco formed by the machine and in addi-
tion by the movement of said feeler to con-
trol the feed so as to correct for inaccuracies
in the density of the cigarette rod.

While cigarette feeds are commonly pro-

vided with mechanism for changing the rate

of tobacco feeding with respect to the speed
of the rod forming mechanism these devices
have hitherto been manually controlled or at
best have not been coordinated with the cig-
arette rod density. When as often happens
the average number of cigarettes per ouhce

-of tobacco changes for a considerable time as

when a new batch of differently conditioned
tobacco is placed in the feed or from over-
night weather changes and other causes, the
cigarette machines may run for considerable
periods of time before the change in the aver-
age weight of the cigarettes is discovered and
corrected by the operator. This results in
either a loss of tobacco if the cigarettes are
overweight or unmarketable cigarettes if
they are too light. With the present device
such a change in average weight and there-
fore density of the cigarettes and of the cig-
arette rod from which they were cut will be
immediately corrected. Since this is taken

“from the ultimate product produced by the

b0

machine, the cigarettes themselves, this cor-

rection will necessarily result in more accu-
rate coordination of the feed to the cigarette
density than any correction made from the
volume or density of the tobacco prior to cig-
arette rod formation.

Since the feeler movements are weak and
through only a small distance it is an impor-
tant object of the invention to provide am-
plifying or multiplying means capable of re-
flecting slight movements to the feeler and
at the same time controlling the considerable
energy needed to operate the variable speed
transmission of the feed or change the speed
of the feed driving motor thus, 1t is an ob-
ject, in one form of my invention, to provide
a thyratron amplifying tube to control a con-
siderable amount of power in accordance with
the movement of the feeler. Similarly in
another form of my invention it is an object
to operate a relay system for multiplying en-
ergy under the control of the feeder to vary
the operation of the feed.

Another object of my invention is to pro-
vide a feed control device which is continuous
rather than intermittent in its testing action
so that the density of the rod will be continu-
ously tested and the rate of feed regulated
accordingly. Still another object of the in-
vention is to provide a feed control in which
the elapsed time between detection of im-
proper density in the rod and change of speed
of the feed is such that the detector does not
again change the rate of feed until the re-
sults of one change in the rate of feed has
reached the detecting element. Yet another
object of the invention is to provide such a
control system which will not change the
feeding of tobaceo for very short plus or
minus inaccuracies in the density of the cig-
arette rod but which will quickly respond to
Inaccuracies lasting over any substantial
length of the rod.

With these and other objects not specifical-
ly mentioned in view, the invention consists
in certain constructions and combinations
which will be hereinafter full y described and
then specifically set forth in fhe claims here-
unto appended.

In the accompanying drawings which form
a part of this specification and in which like
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characters of reference indicate the same or
like parts, Fig. 1 is a side elevation of the de-
tecting or feeling element of a machine con-
structed in accordance with the invention;
Fig. 2 is a sectional side elevation of the con-
struction shown in Fig. 1; Fig. 8 is a side ele-
vation of a detail of the device shown in Fig.
1; Fig. 4 is a diagrammatic view in side ele-
vation of the assembled control device and
tobacco feed and the electrical connections
involved, the latter including a magnetic
switch or relay; Fig. 5 is a similar diagram-
matic view in side elevation showing a modi-
fied form of the device in which the current
through the variable speed operating motor
is controlled directly from the detecting de-

vice; Fig. 6 is a diagrammatic view in side

elevation illustrating a form of the device in
which a rheostat is used to vary the current
in the tobacco feed driving motor; Fig. 7 is
a diagrammatic side elevation illustrating a
form of the device in which a thyratron am-
plifying tube is employed to vary the current
through the tobacco feed drive motor.

In carrying the invention into effect there
is provided in combination with cigarette
rod forming mechanism, a tobacco feed for
supplying tobacco to said’ mechanism, and
means engaging the rod and actuated by
variations in its density to control the opera-
tion of the feed for automatically maintain-
ing the density of the cigarette rod within
desired limits.~ In the best constructions said
means includes power driven devices for
varying the amount of tobacco fed by said
feed, a movable feeler engaging the rod and
power multiplying means actuated by said
feeler and controlling the action of said de-
vices. Preferably the means for varying the
amount of tobacco fed by said feed includes
an electric motor and said means includes de-
vices for governing the current in said mo-
tor.

The various means referred to may be va-
ried widely in construction within the scope
of the claims, for the particular device se-
lected to illustrate the invention is but-one
of many possible concrete embodiments of
the same. ' The invention therefore is not
to be restricted to the precise details of the
structure shown and described.

Referring to Figs. 1, 2 and 3 of the draw-
ings, C is the finished cigarette rod as it
passes between the guide bars 10 and 11
which hold down its freshly sealed seam and
lead it to the cutoff. To the bar 10 is at-
tached a pedestal 12 which carries a bearing
13 for the knife edge pivot 14 of the balance
arm 15 and also forms the supporting frame
16 for the dial indicator 17 and its electrical
attachments. From the end of balance arm
15, which is suitably weighted at its oppo-
site end to produce the proper pressure on
the cigarette rod, is pivotally suspended a
rod 18 carrying a feeler element such as the
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shoe 19 which enters into a slot cut into guide
bar 11 and rests on the cigarette rod. This
feeler will flatten or indent the rod more
or less as the density of the rod decreases or
increases. The upper part of feeler rod 18

(Y

passes through the guide 20 of the dial in-

dicator 17 and, by means of rack teeth 21
cut on its flattened end portion, actuates a
gear train 22 which turns the pointer 23 of
the indicator, mounted on shaft 24. The
rod 18 is prevented from turning in guide
20 by a pin 25 and is held in tension against
the cigarette rod by a spring 26. A vertical
slot 27 extending some distance above and
below the dial center, is cut into the flattened
portion of rod 18 to permit the passing of
shaft 24.

To the indicator shaft 24 is fixedly at-
tached a flexible contact-arm 28 formed of
wire with many convolutions which partakes
of the movements of shaft 24 and swings
freely a little distance from an insulating
disk 29 having two contact segments 30
forming parts of a concentric ring separated
by insulating spacer 31 flush with the seg-
ments and somewhat greater in width than
the contact arm 28. A pointer 23 may be
provided if desired on the shaft 24. The disk
99 is attached to a base 32 loosely mounted
on the shaft 24 and having the arcuate side
wings 33, fitting around the support frame
16, by means of which the disk 29 can be set
in any desired position by the clamp screw
34, the relation between the position of disk
929 and the dial of indicator 17 being given
by pointer 35 extending from the center of
the side wings 33. Thus the zero setting of
the segments 30 and insulating space 31 can
be varied to suit conditions. Each of the seg-
ments 30 has a connection 36 from which
wires 37 and 37" lead in one form of the de-
vice to a magnetic switch,

On the end of shaft 24 is slidable a clamp-
ing disk 38 carrying the continuous contact
ring 39 insulated from it by the annular in-
sulating block 40. The contact ring 39 is
connected to the insulated terminal 41 in
disk 38 from which terminal a wire 42 leads
to the aforesaid magnetic switch. The disk
38 has a trunnioned or grooved hub 43 and
has an axial reciprocating motion imparted
to it by the engagement of a shifting lever
44 fulcrumed in pedestal 12 and actuated by
a cam 45.

In the neutral position of the shifting le-
ver, flexible contact arm 28 is free but, in the
dwell position of cam 45, the spring 46 pulls
the lever 44 with sufficient force to bend the
contact arm 28 into contact with the seg-
ment disk 29, thereby closing the circuit from
wire 42 to one of the wires 87, 37" if the con-
tact arm 28 is out of its neutral position
between the segments 30. The cam 45 is

7
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mounted on shaft 47 supported by pedestal

12 and is driven at the proper speed by the
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pulley 48 connected by belt 49 with the ciga-
rette machine drive,

This proper speed is preferably such that
the time between feed setting contacts is
equal to or somewhat greater than the time
required for a change in the speed of the
tobacco feed to manifest itself in a corrected
density of the cigarette rod at the point un-
der the feeler shoe 19. Thus by the time a
second contact is made the correction if suf-
ficient, will return the contact arm 28 to its
non operating setting adjacent insulator 31.

The operation of the device is as follows :

The dial of the indicator 17 having been
graduated so as to give proper density read-
ings for the particular cigarette machine to
be controlled, (if it is desired to have visual
indication of the rod density), the segment
disk 29 is turned until the pointer 35 reg-
isters with the desired density mark on the
Instrument scale and is set in this position
by means of the clamp screw 84. The device
thus being set, the flexible pointer 28, as long
as the cigarette rod produced is of the proper
tobacco density, will remain in the neutral
position between the segments 30 so that,
whenever the cam 45 permits the spring 46
to act, it will be pressed against the insulat-
ing spacer 31, and nothing will happen. But,
when the density of the rod varies, the feeler
shoe 19 through rod 18 and gear train 22,
will turn the shaft 24, the position of the
pointer 23 indicating the amount of the in-
creased or decreased density, and the arm
28, being moved out of its neutral position,
is then opposite one of the segments 30,
Therefore, the action of cam 45 will now
cause the contact ring 89 to press the con-
ducting pointer 28 into contact with that
segment, thereby establishing electrical con-
nection between the wire 42 and one of the
wires 37, 37,

It will be understood that the movement
of the arm 28 relative to the movement of the
feeler shoe, and the widths of the insulating
spacer 81 are selected so that normal small
variations in density, for example those
which result in less than one cigarette per
ounce of tobacco over or under the desired
mean, will have no effect on the feed. Any
abnormal change over this predetermined
Limit will result however in operation of the
control mechanism, unless the abnormal
density is only momentary in which case the
inertia of the control mechanism and feed
Prevents any controlling action.

As seen in the diagram, Fig. 4, the contact,
between the wires 87 or 87/ and 42 closes the
circuit of a battery 50 through one or the
other of the electromagnets 51 of a magnetic
switch 52, thereby sending the. current, en-
tering from the line circuit 54 through wire
55, by either of the wires 56, 56 into the re-
versible  control motor 57, which is thus
65 turned in one direction or the reverse, accord-

like amount, until

3

ing to which of its two windings is energized
by the switch 52. The motor 57 being con-
nected by the gears 58 and 59 with the regu-
lating screw 60 of the variable speed trans-
mission 61 such as the Reeves drive fully de-
scribed in the patent to J. A. Stein, 1,810,932,
for cigarette machine drive, granted June 93,
1931, through which the motor 62 drives the
tobacco feed 63, the turning of motor 57 in
one direction will increase, and in the other
direction will decrease,
the tobacco T into a
trough P by a definite amount, determined
by the speed and path of cam 45 which de-
termines the time during which the contact
through arm 28 is made.

As long as the density of the rod C remains
excessive or deficient, each successive turn of
the cam 45 will adjust the tobacco feed by a
the pointer 28 has returned
to its neutral position, when the action of the
cam will have no further effect upon the con-
trol motor 57 and the tobacco feed will remain
undisturbed.

In this manner, variations in the physical
condition of the tobacco and other uncon-
trollable variables affecting the density of the
cigarette rod are automatically compensat-
ed for, and a uniform product of predeter-
mined density will result from the use of
this device.

The switch 64 in the feed circuit of control
motor 57 serves to disconnect the feed con-
trolling device when the machine is not run-
ning for production, since, in setting up the
machine it is preferable to only feed the main
motor 62 by closing switch 65 and to make
the original speed adjustment by means of
the handwheel 66.

In the diagram, Fig. 4, the schematically
shown magnetic switch or relay 52 is actuat-
ed by a separate circuit from a battery 50,
this arrangement being preferable on account
of the necessarily low voltage and moderate
eurrent in the contact arm circuit.

If desired however, in another form of my
invention the wire 42 may he directly con-
nected by wire 55 to one of the supply wires
54, and the wires 387, 37’ through the respec-
tive wire 56, 56’ and the motor windings, to
the other supply wires 54. Tn the latter case,
the control motor current from the supply
circuit passes through the indicating device,
and the contacts made therein send this cur-
rent directly into the “forward” or “reverse”
of a small motor 57, according to the posi-
tion of the flexible pointer 28, the magnetic
switch 52 and its actuating solenoids 51 then
becoming unneces<ary, as shown in Fig. 5.

Another modification by the use of which
the variable speed drive 61 and its control
motor 57 may be eliminated, is shown dia-
grammatically in Fig. 6. Here, each of the
electromagnets 51 actuates a separate arm 67
loosely fulerumed on a shaft 68 and normally

rod forming paper
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held against a stop 69 by a spring 70. On
the fres end of each of the arms 67 is pivoted
a pawl 71 held by a spring 72 against a ratchet
78. One of these ratchets is right handed
and the other left handed, and both are
mounted on a shaft 74 in such a manner, by
means of oppositely acting ball clutches or
similar well known means between each
ratchet disk and the shaft 24 such that each
causes the shaft 74 to turn with it in its pawl-
actuated direction as shown by the respec-
tive arrows, but permits free motion of the
shaft in the opposite direction. On shaft 74
is fixedly mounted the switch lever 75 which
is connected by wire 76 with a rheostat 77,
connected by wire 78 to one field terminal of
the drive motor 62 and which plays over the
contacts T9, having between them resistances
80 and being connected by wire 81 to the other
field terminal of motor 62. The field cireuit
of this motor, which in this case is a D. C.
shunt motor, thus comprises the manually
operated field rheostat 77 and, in series with
it, the automatic auxiliary rheostat 80. Its
armature is fed through switch 65 from the
line 54 which, if no.D. C. line is available,
may be derived from a rectifier operating on
an A. C.line. The speed of motor 62 being
adjusted by means of main rheostat 77 so that
the proper tobacco density in the cigarette
rod C is obtained with contact arm 75 in its
central position, (see dotted line), showing
on contact arc 79, the action of the electro-
magnets 51 on the arms 67 will automatically
add or cut out field resistance and thus de-
crease or increase the speed of motor 62 when
the feeler 19 indicates excessive or deficient
tobacco density. At each contact of contact
arm 28, due to the action of cam 45, the lever
75 will move one step, in one direction or the
other according to the position of the contact
arm 928 relative to the segments 30, until the
arm has returned to ifs neutral position
when no current will flow through electro-
magnets 51 upon depression of contact arm
98, and the lever 75 will remain in its last cor-
rected position until, upon further variation
of the tobacco density, the contact arm 28 is
again moved out of its neutral position on
disk 29 by the feeler 19. )

Still another modification 1s indicated in
Fig. 7. In this case, the step by step motion
of the speed control is departed from, and the
entire amplitudes of the feeler shoe move-
ments are by a suitable device converted into
electrical current variations each of which,
through a suitable relay, adjusts the speed of
the tobacco feed motor in one single setting,
by the total amount required to correct the
faulty density. The electrical converting de-
vice may be a stationary solenoid 82 sur-
rounding a movable iron core 83, which latter
in this case is attached to the movable arm
98 or directly to the feeler shoe rod 18, and
the relay may consist of a suitable thermionic
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tube 84 such as a thyratron, the input grid
cireuit of which contains the aforesaid sole-
noid 82 and the variable output or plate cir-
cuit of which feeds either the armature or
the field winding of a variable speed alternat-
ing current drive motor 62« with alternat-
ing current from the transformer 86 coming
from the A. C. supply cireuit 54a.

A condenser 85 is connected between the
transformer and the grid of the thyratron.
The circuit just described is essentially that
at Fig. 31, page 394 of the July article below
mentioned, with a different input current
control element.

The thyratron tube which is a thermionic
tube of the hot cathode type such as that
fully disclosed in the General Electric Re-
view for April 1929, page 219 and for July
1929, page 390. This type of thermionic tube
is peculiarly suited to the present use be-
cause of its ability to control a relatively
large output or plate current as the result of
slight changes in a very small input or grid
current.

The construction of the feeler apparatus in
this form differs from that shown in Figs. 1,
9 and 8 in that the settable winged base 32
carries the solenoid 82 which serves as a vari-
able inductance instead of the contact seg-
ments 30, while the contact making disk 38
and its actuating shift lever 44 and cam 45
are omitted. The solenoid core 83 is attached
to arm 28 which is made rigid, and its weight
is counteracted by properly balancing the
arm 15 by means of suitable counterweights.
Tnstead of the solenoid shown in Fig. 7, some
other delicate current varying device may be
employed and in place of the thyratron tube,
some other known form of current amplify-
ing or relaying mechanism may be used.

What is claimed is:

1. In a cigarette machine, the combination
with cigarette rod forming mechanism, of a
tobacco feed for supplying tobacco to said
mechanism, and means engaging the rod and
actuated by variations in its density to con-
trol the operation of the feed.

2. In a cigarette machine, the combination
with cigarette rod forming mechanism, of a
tobacco feed for supplying tobacco to said
mechanism, and means engaging the rod and
actuated by variations in its density to con-
trol the operation of the feed, said means in-
cluding power driven devices for varying the
amount of tobacco fed by said feed, a mov-
able feeler engaging the rod, and power mul-
tiplying means actuated by said feeler and
controlling the action of said devices.

3. In a cigarette machine, the combina-
tion with cigarette rod forming mechanism,
of a tobacco feed for supplying tobacco to
said mechanism, and means engaging the rod
and actuated by variations in its density to
control the operation of the feed, said feed
having a variable speed drive including an
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electric motor, and said means including de-
vices for governing the current in said mo-
tor. :

4. In a cigarette machine, the combina-
tion with cigarette rod forming mechanism,
of a tobacco feed for supplying tobacco to
said mechanism, and means engaging the rod
and actuated by variations in its density to
control the operation of the feed, said feed
including an electric main driving motor,
and said means including devices for vary-
ing the field current in said motor.

5. In a cigarette machine, the combination
with cigarette rod forming mechanism, of a
tobacco feed for supplying tobacco to said
mechanism, and means engaging the rod and
actuated by variations in its density to con-
trol the operation of the feed, said feed in-
cluding a source of power for driving said
feed, a variable speed transmission connect-
ing said source to the feed, mechanism asso-
ciated with said transmission to vary its
driving ratio, said means including a feeler
engaging the rod and operating connections
between said feeler and mechanism.

6. The combination with a cigarette ma-
chine having mechanism for varying the
density of the cigarette rod formed by said
machine, of a feeder engaging the rod and
actuated by variations in its density and op-
erating connections between said feeler and
said varying mechanism to increase the dens-
ity of the rod when the density of the rod is
below a predetermined density and to decrease
the density of the rod when said density is
above a predetermined density.

7. The combination with a cigarette ma-
chine having mechanism for varying the den-
sity of the cigarette rod formed by said ma-
chine, of a feeler engaging the rod and actu-
ated by variations in its density and operat-
ing connections between said feeler and said
varying mechanism to increase the density of
the rod when the density of the rod is below
a predetermined density and to decrease the
density of the rod when said density is above
a predetermined density, said means includ-
ing electrically operated speed varying de-
vices and current varying means actuated by
said feeler for changing the current in the
electric circuit of said devices.

8. The combination with a cigarette ma-
chine having mechanism for varying the
density of the cigarette rod formed by said
machine, of a feeler engaging the rod and
actuated by variations in its density and oper-
ating connections between said feeler and
said varying mechanism to increase the den-

_sity of the rod when the density of the rod is

below a predetermined density and to de-

.crease the density of the rod when said den-

sity is above a predetermined density, said
cigarette machine including a rod forming
mechanism and a tobacco feed mechanism for
supplying tobacco to said mechanism, and a

having means for

Reeves drive controlled by said connections
for driving one of said mechanisms from the
other and for varying the relative speeds
thereof. . '

9. In a cigarette machine, the combina-
tion with cigarette rod forming mechanism,
of a tobacco feed for supplying tobacco to
said mechanism, and means engaging the rod
and actuated by variations in its density to
control the operation of the feed, said feed
varying the quantity of
tobacco fed without changing the speed of
the cigarette machine, including a reversible
motor operating when driven in one direc-
tion to increase the rate of feed and when
driven in the other direction to decrease the
rate of speed, two electric circuits one con-
trolling the operation of the motor in one
direction and the other controlling the oper-
ation of the motor in the other direction and
a switch actuated by the rod engaging means
for disconnecting one circuit and connecting
the other in response to changes in density
of the cigarette rod.

10. In a cigarette machine, the combina-
tion with cigarette rod forming mechanism,
of a tobacco feed for supplying tobacco to
said mechanism, and means engaging the rod
and actuated by variations in its density to
control the operation of the feed, said feed
including means for varying the quantity of
tobacco fed irrespective of the speed of the
cigarette machine, said means including a
reversible motor connected to said means to
decrease the tobacco fed when operated in
one direction, to increase the quantity of to-
bacco fed when operated in the other direc-
tion, a motor reversing switch connected to
said motor and actuated by said rod engag-
Ing means. :

11. In a cigarette machine, the combina-
tion with cigarette rod forming mechanism,
of a tobacco feed for supplying tobacco to
said mechanism, and means -engaging the
rod and actuated by variations in its density
to control the operation of the feed, said
feed including means for varying the quan-
tity of tobacco fed without changing the
speed of the cigaretce machine, said means
including a reversible motor connected to
said means to decrease the tobacco fed when
operated in one direction and to increase the
quantity of tobacco fed when operated in the
other direction, and mechanism for reversing
said motor controlled by said rod engaging
means.

12. In a cigarette machine, the combina-
tion with cigarette rod forming mechanism,
of a tobacco feed for supplying tobacco to
said mechanism, and means engaging the rod
and actuated by variations in its density to
control the operation of the foed, said feed
including an electric motor drive, a rheostat
in the motor circuit thereof and rheostat op-
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erating means actuated by said rod engaging
means. '

13. In a cigavette machine, the combina-
tion with cigaretie rod forming mechanism,
of a tobacco feed for supplying tobacco to
said mechanism, and means engaging the rod
and actuated by variations in its density to
control the operation of the feed, said feed
including an electric motor drive, a rheostat
in the motor circuit thereof and rheostat op-
erating means actuated by said rod engag-
ing means, said rheostat operating means
comprising an arm operated by said rod en-
gaging means, means to one side of a zero
position of said arm for periodically closing
a circuit through the arm to produce a pre-
determined change in resistance of said rheo-
stat, and means to the other side of the zero
position of said arm to produce an opposite
predetermined change in the resistance of
said rheostat to increase or decrease the mo-
tor current in accordance with decreases or
inereases in density of the cigarette rod.

14. In a cigarette machine the combina-
tion with cigarette rod forming mechanism,
of a tobacco feed for supplying tobacco to
said mechanism, and means engaging the rod
and actuated by variations in its density to
control the operation of the feed, said to-
bacco feed including a driving motor, an
electric circuit connected to the motor and
adapted to change its speed when the cur-
rent is changed, a thyratron tube having its
plate circuit in series with said motor circuit,
devices for varying the current in the grid
circuit of said tube, said devices being op-
eratively connected to said feeler to vary the
grid current in response to variations in den-
sity of the rod.

15. In a cigarette machine the combina-
tion with cigarette rod forming mechanism,
of a tobacco feed for supplying tobacco to
said mechanism, and means engaging the rod
and actuated by variations in its density to
control the operation of the feed, said to-
bacco feed including a driving motor, an elec-
tric circuit connected to the motor and adapt-
ed to change its speed when the current is
changed, a thyratron tube having its plate
circuit in series with said motor circuit, a
variable inductance in the grid circuit of said
tube for variable operation thereby, said in-
ductance being operatively connected to said
feeler to.vary its inductance in response to
variations in density of the rod.

16. In a cigarette machine, the combina-
tion with cigarette rod forming mechanism,
of a tobacco feed for supplying tobacco to
said mechanism, and means engaging the rod
and actuated by variations in its density to
control the operation of the feed, said means
including devices for preventing controlling
action when the variations in density are
within predetermined limits.

1,864,728

17. In a cigarette machine, the combina-
tion with cigarette rod forming mechanism,
of a tobacco feed for supplying tobacco to
said mechanism, and means engaging the rod

and actuated by variations in its density to”

control the operation of the feed, said means
including devices for, limiting its controlling
action to predetermined; periods of time sepa-
rated by intervalsequal to or greater than the
time required for said means to bring about
a change in density of the rod. ‘

18. In a tube forming-and filling machine,
the combination with a feed for supplying
the filling material, of an element engaging
the filled tube and actuated by variations in
its density, and means coacting with said ele-
ment and said feed to control the operation
of the feed as a result of variations in density
of the tube filling. ‘

19. The method of coordinating the rate of
feed of an electric motor controlled tobacco
feed with the density of the tobacco in the
rod formed by a cigarette machine to which
said feed supplies tobacco, which consists in
pressing a movable feeler against the rod
formed in the machine, varying an' electric
current in accordance with the movements
of said feeler, controlling a larger electric
current from the variations in the first men-
tioned current and driving the motor from
the larger current. )

Tn testimony whereof, we have signed our

names to this specification.

WILFORD J. HAWKINS.
ALFRED E. WIENER.
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