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To all whom it may corcern:

Be it known that I, ALBERT AICHELE, a
citizen of Switzerland, and a resident in Ba-
den, Iasselstrasse, Canton Argau, Switzer-
land, have invented certain new and useful
Improvements in Improved Means of Driv-

- ing Paper-Making Machines Electrically, of
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which the following is a specification.

This invention relates to improvements in
the electrical driving of paper-making ma-
chines, and more especially to the electrical
driving of the individual parts or sections of
a paper-making machine by means of‘sepa-
rate electric motors provided with means so
as to impart a desired number of rotations to
the entire machine and with means for main-

taining the same speed independently of the

load in all the motors in such a way, how-
ever, that the speed of the separate motors
can be varied within certain small limits.

The working speed of a paper-making ma-

chine—that is to say, the peripheralspeed of
all the rollers and drying-cylinders—has to
be adjustable within wide limits, according
as a strong paper or a better quality of paper
is made at its lowest speed, while, on the con-
trary, thin papers and the ordinary paper for
newspapers have to be made at the highest
practicable speed.

Heretofore the driving devices for pa-
per-making machines were change-wheels,
step-pulleys, large belt-cones with displace-
able belts, or steam-engines and electric mo-
tors with variable speeds. The motion of
the separate parts or sections—such as
the coucher, wet-presses, drying-cylinders,
smoothing apparatus, and rolling appara-
tus—is derived from the driving-motor by a
longitudinal shaft with cone-wheels or by
rope and belt gearing, while the other parts
of the paper-making machine—for example,
the stirring-vats, pumps, pulp-strainers, and
shaking-frame—are driven by special inter-
mediate gearing. The last-mentioned parts
of the paper-making machine must be able to
run independently of the working speed of
the paper-making machine at a constant
numger of rotations, with the exception of
the shaking-frame, which has cone-belt
drums or belt-pulleys for adjusting the num-
ber of rotations of its crank-shaft in order to
be able to adjust the number of shakes or
strokes of the screen independently of the
working speed of the paper-making machine.

Besides the adjustability within wide lim-

its of the working speed of the paper-making
machine the tension of the paper has to be
regulated in every part or section of the ma-
chine—that is to say, at a definite working
speed the peripheral-speeds of the individu-
ally-driven rollers and drying-cylinders have
to be adjusted relatively to one another with~
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in narrow limits, (about five per cent.) This.

adjustability is necessary for the reason that
the different kinds of paper stretch or con-
tract differently between the separate presses,
drying-cylinders, and smoothing-mills and
without an accurate adjustability of the ten-
sion of the paper between the individual

‘parts or sections the paper would be easily

torn or run loosely into folds.

The regulation of the paper tension has
heretofore been accomplished by driving the
individual parts or sections of the paper-
making machine by means of cone-beit pul-
leys of about one-half yard in length, on
which belts 0.1-0.2 two yards wide run, said
belts being shiftable by means of spindles
and hand-wheels.

From the foregoing it is evident that the
driving of a paper-making machine has-to
meet any conditions and causes considerable
expense for shafts; bearings, and belts,
though the modern construction of paper-
making machines has to some extent simpli-
fled the motion-transmitting means by ar-
ranging steam-engines and electric motors
with variable speed. Electric driving, how-
ever, has hitherto generally been arranged in
groups in such a manner that a variable-
speed motor drives the parts of the machine
which run at a variable speed by means of
intermediate shafts, while the apparatus
which runs at a constant speed, like vats,
pumps, &c., has been most frequently driven
in one or two groups.

According to the present invention indi-
vidually electrical driving, with all of its ad-
vantages, is employed for driving paper-
making machines. The primary condition
is that all those motors which drive the indi-
vidual parts or sections of a paper-making
machine proper run at the same speed, but
that collectively a change in the number of
rotations—that is to say, of the working
speed within wide limits-—-is permitted, while
at the same time the individual motors may
be run at a constant speed or at a separately-
adjusted speed.

In the accompanying drawing is shown an

65

70

75

8o

85

no

95

icc



Io

15

.25

35

40

4!

wn

50
55
60

65

2

example of an electric individually-driven
paper-making machine constructed accord-
Ing to my invention, and in which—

 Figures 1, 2, and 3 show, respectively, a
side elevation, a plan view, and a cross-sec-
tion of a paper-making machine and its mo-
tors; and Figs. 4 and 5 are diagrams of the
electric connections of the different motors.

Similar reference characters indicate cor-
responding parts throughout the several fig-
ures.

The individual parts of the paper-making
machine are driven by sixteen separate elec-
tric motors, 1-16, Fig. 1. The transmission
of the motion from the motors 6-15 to the
parts driven by them—viz., the couch-press
6, the wet-presses 7/ 8’ 9, the groups of cyl-
inders 10’ 11’ 12/, the damp smoothing-mills
13’ 14/, and the calender 15'—takes place by
means of cone-pulleys 7 7/, (shown in Fig. 3,)
which’ are also tsed in shaft-driving and by
means of which the regulation of the paper
tension takes place and by which the use of
high-speed motors is permitted.

By preference compound-wound continu-
ous-current motors, with auxiliary poles, if
desired, are used. These motors are so com-
pounded that every motor individually
maintains its number of rotations at a con-
stant speed, even with variations of load.
The compounding is so arranged that it ad-
mits of regulation—that is to say, the possi-
bility is afforded of choosing a speed for all
the rollers corresponding to the kind of pa-
per by altering thé tension; but the regula-
tion of the tension—that is to say, of the
seﬁa,rate motors relatively 1o one another—
takes place by altering the shunt excitation
of the separate motors. By driving the pa-
per-making machine according to this ar-
rangement it affords the advantage that the
intermediate gearing, as well as the driving
by cone-pulleys from the separate motors, is
rendered unnecessary. The motors are then
either directly coupled with the rollers to be
driven or the transmission of motion—in the
case of high-sheed motors—takes place by
means of the ordinary belts and cone-pulleys
or chains” and sprocket-wheels or worm-
wheels.

Fig. 4 shows diagrammatically three mo-
tors of one mode of construection, with their
electrical connections: L are the line-wires
by which the current is supplied to all the
motors and to which the commutators € of
the motors are .connected by conductors 1
and brushes B. The brushes B are connect-
ed by a shunt-circuit N, in which is placed a
resistance R. This serves for regulating the
strength of the current. In the conducting-
wires / is inserted a series coil H, with which

8 resistance Z is placed parallel. By regu- |

lating the resistance R the strength of the
shunt-current in the shunt-circuit and the

shunt excitation can be changed within cer-.
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tain limits, whereby the velocity of the mo-
tor may be varied so as to regulate the ten-
tion of the paper.
ries coil H is necessary for the reason that in,
a change in the tension of the line-current
passing through the line-wires L for the pur-
pose of changing the speed of the entire ma-
chine the compTete compounding of the mo-
tor can only be maintained by a correspond-
ing regulation of the current which passes
through the series coil. All the motors for
the different parts of the paper-making ma-
chine which have to be run with variable
speed are connected in the same manner as
described.

A second form of the application is shown
in Fig. 5. In this case also three motors, to-
gether with their connections, are shown dia-
grammatically. L are the line-wires which
supply the current to the brushes B, thatare
in contact with the commutators C of the
motors, and [ the branch conducting-wires.
With the brushes B is connected a shunt-cir-
cuit N, and the strength of the current pass-
ing through the same is regulated by the re-
sistance K. Besides the commutators C the
motors are provided with contact-rings S and
S’, which are connected in the usual manner
with the armature of the motor.
T are in contact with the contact-rings S S
All the brushes T and all the brushes T" of the
different motors are connected by conduct-
ing - wires V v, respectively, V/ +’, with each
other. In the conductors v’ are arranged
switches A. By closing the switches A the
motors are connected inparallel, and thereby
synchronized, so that theyrotate at thesame
speed. - For regulating the tension of the pa-
per—that is to say, for regulating within
small limits the number of rotations of the
rollers which are driven by the different mo-
tors—it is necessary with the last arrange-
ment to interpose a transmission of the mo-
tion from the motors to the individualrollers
by means of any known mechanism—such
as, for instance, cone-pulleys, as shown in
Fig. 3. :

%‘urther forms of individual electrical driv-
ing of paper-making machines may be readily
obtained by optional combinations of the ar-
rangements described above ‘without de-
parting from the spirit and scope of this in-
vention.

Having thus described my invention, I
claim as new and desire to secure by Letters
Patent—

1. The combination, with a paper-making
machine, of separate electric motors for driv-
ing the individual parts thereof, means for
maintaining a constant working speed for the
entire machine as desired, and means for va-
rying the working speed of the individual
parts of the machine within small limits.

2. The combination, with a paper-making
machine, of separate electric motors for driv-
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ing the individual parts or sections thereof,

means on said motors for maintaining them
at & constant working speed ‘as desired, and
means for varying the working speed of the
separate motors within small limits.

3. The combination, with a paper-making
machine, of separate continuous - current
shunt-wound motors for driving the individ-
ual parts or sections thereof, means on said
electric motors for maintaining them at the
same speed independently of the load, and
means for varying the speed of the separate
motors within small limits.

4. The combination, with a paper-making
machine, of separate electric motors for driv.
ing the individual parts or sections of the ma-
chine, means on said electric motors for main-
taining them at the same working speed in-
dependently of the load, and shunt-windings
connected with said motors for varying the
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speed of the separate motors within small
limits.

5.. The combination,
machine, of separate electric motors for driv-
ing the different parts or sections thereof, ad-
justable compound windings for said motors
for permitting the same working speed to be
maintained for all the motors independently
of the load, and adjustable shunt-windings
for said motors for enabling the speed of the
individual motors to be varied within small
limits by regulating the shunt excitation.

In testimony that I claim the foregoing as
my invention | have signed my name in pres-
ence of two subscribing witnesses.

ALBERT AICHELE.

Witnesses:
A. LIEBERKNECHT;
E. A. STADLER.
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