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UNITED STATES
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PATENT OFFICE.

GEORGE S. WITHAM, JR., OF HUDSON FALLS, NEW YORK.

PAPER-MACHINE DRIVE.

Application filed September 19, 1823.

To all whom it may concern:

Be it'known that I, Groree S. WiTHAM,
Jr., a citizen of the United States, residing
at Hudson Falls, in the county of Washing-
ton and State of New York, have invented
a new and. useful Improvement in Paper-
Machine Drives, of which the following is
& specification. -

Paper making machines of the common
types, and other machines utilizing both
heat and power,-such, for instance, as calico
printing machines, which are composed of
a plurality of independently controllable
units, each performing its own function but
all sequentially co-operating to produce the
finished product, have, heretofore, been op-
erated- by two distinct forms of drive, the
first having a single water power or steam
or electrical driving unit connected through
a train of shafts and gears or pulleys and
belts to the several machine units, and the
second, now recognized te be the more satis-
factory -but more expensive, having a plu-
rality of electric motors, each connected di-
rectly to a unit of the machine.

The present invention relates to driving
raeans for such machines, of the class hav-
ing a plurality of motive means, each di-
rectly connected to and driving a unit of
the machine independently of, but in proper
co-ordination with the other units.

In the operation of machines of this
character, particularly large Fourdrinier
paper making machines, coal or other heat
producing fuel is a predominant factor, for
even with sufficient and convenient water
or electric power for driving, a steam plant
must be provided for heating and drying
purposes. Owing to the varying character,
quality, consistency and wetness of the
stock manipulated and to climatic con-
ditions, the several umits of such ma-
chines must be capable of being run
at different necessary rates of speed to
produce the required feet per minute or out-
put of the desired grades and at the same
time maintain a constant speed relationship
to each other. The several units must also,
to accommodate the variations in draw re-
sulting from stretching, shrinking and other
actions of the stock, be capable of being
adjusted independently so as to operate at
different relative speeds. Furthermore, the
units must be maintained at the same pre-
determined relative speeds regardless of
variations of power required to operate the
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different units, such variation for instance

as results from increased or decreased pres-
sure on the couches, presses, ete., increased
tensions of the wires and belts, faulty ad-
justments, frictional resistance and resist-
ance offered by various characters of stock.

The object of the invention is to provide
machines of the character set forth with
comparatively simple and efficient individu-
ally connected, independently adjustable,
easily controlled, driving means for each
unit, which means are actuated by the me-
dium necessarily generated for heating the
units of the machines, preferably before the
heating medium is conducted to the parts to

be heated, and by such use of the heating

medium reduce its pressure to a degree suit-
able for properly performing its drying
function, thereby effecting economy of
plant, installation and operation, and pex-
mitting the necessary reguiation for various
output speeds,—variation for draw or rela-
tive unit speeds, and for changes of power
or resistance to operation in the different
units,—and thus ensuring correct co-ordina-
tion of the several units and a maximum
output.

This object is attained by providing a
steam turbine of requisite power for driv-
ing each segregable unit of the machine,
and preferably connecting the turbine in-
takes with a header that is in communica-
tion with a source of steam supply and con-
necting the turbine discharges with a header
that is in communication with the parts of
the machine to be heated. Each turbine is
provided with its own governing mechanism
whereby its speed may be maintained con-
stant at the desired rate, regardless of the
speeds of the other turbines, and each tur-
bine is, in a:simple form of the invention,
connected by properly proportioned pulleys
and belt, with the driving shaft of the unit it
is to operate, the pulleys desirably being
cones to facilitate adjustment for varia-
tions of speed, and the belts preferably be-
ing tensioned by a common form of tight-
ener which can be readily adjusted to give
the belt the proper traction, or quickly
thrown to release the traction, thus elimi-
pating mechanical clutches.

The invention is illustrated and described

in connection with a Fourdrinier paper

making machine, for which it is particularly
adapted although it is applicable without
the exercise of further invention to other
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classes of multiple, co-ordinated unit ma-
chines requiring heat and power in their
operation.

Fig. 1 is a diagrammatic plan of a papéer
making machine provided with driving
means arranged and connected in conform-
ity with this invention. Fig. 2 is a diagram-
matic front elevation of the same. Tig. 3 is
a side elevation of one of the driving units.
Fig. 4 is an end elevation of one of the

~driving units.

In the machine chosen to illustrate the

. invention the couch rolls 1 are driven by a
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motive unit 2; the first press rolls 3 are
driven by a motive unit 4; and the second
press rolls 5 are driven by a motive unit 6.
The double deck drying cylinders 7 are di-
vided into two sections, one being driven by
a motive unit 8 and the other by a motive

2 unit 9. The first stack of calender rolls 10

is driven by a motive unit 11 and the second
stack of calénder rolls 12 is driven by a
motive: unit 13. The driving element of
each of these motive units is a steam turbine
14 of the necessary power to drive the ma-
chine unit to which it is connected.

The connections between the turbines and
the driving shafts of the machine units
driven thereby are preferably similar. Each
may consist of a cone pulley 15 driven di-
rectly or through reduction gears 16 by the
rotor shaft 17 of the turbine, which cone
pulley is belted to a cone pulley 18 on the
driving shaft 19 of the driven machine unit.
Fig. 4. The pulleys are proportioned . to
transmit the required power over the de-
sired range of speed, and are tapered or
stepped so that the speed transmitted may
be accurately adjusted. A belt shifter 20
mounted on a threaded shaft 21 supported
by bracket 22, and provided with a bevel
gear 23 meshing with-a bevel gear 24 at the
lower end of a shaft 25 having a con-

. veniently located hand wheel 26, Figs. 3, 4,
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are illustrated as a means for adjustably
locating the belt on the pulleys. For the
purpose of giving the belt the necessary
tension, and traction on the smaller turbine
pulleys, a so-called “Lenix” tightener may
be employed. Such a device consists of a
frame 27 pivoted at one end to supporting
brackets 28, and at the other end provided
with a roller 29 that is adapted to be swung
away from the belt or pressed against the
belt, by the action of a weight 30 on lever
31 or pull of a rod 32 connected between the
weight-lever and a bell-crank hand-lever 33
mounted in convenient positioh to be ma-
nipulated by the mill operatives. Figs. 3,
4. By turning the hand wheel the operat-
ing speed of the driven unit may be finely
adjusted, and by moving the lever the trac-
tive power of the belt may be altered to suit
the. conditions, or may be entirely released.

The intake 34 of each turbine is connected
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by ordinary fittings with a header pipe' 35

common to all, a separator 36 usually being -

interposed in the connection between the tur-
bine intake and this header. This header is
connected with a pipe line 37 leading from
the source of live steam, which line may be
provided with separator 38 and control
valves 39, as desired.

The discharge 40 of each turbine is con-
nected by ordinary fittings with a header
41 common to all, which header is connected
with” a manifold pipe 42 from which pipes
lIead to the several drying cylinders in the
usual manner.. A connection 44 may be
made directly from the live steam supply
pipe to the manifold, which connection may
include a reducing valve 45. A pipe 46
may be led from the turbine exhaust header
to the atmosphere, which pipe can be pro-
vided with an ordinary back pressure valve
47. By means of these connections all of the
turbines may be run with live steam for
driving the several machine units and this
steam -after passing - through the turbines
and having its pressure reduced may be used
for heating the required machine parts. If
there is not sufficient steam for the required
purpose passing through the turbines or
where it is desired to heat the machine parts
before starting the turbines, steam may be
admitted directly to the dryer manifold 42.
Should there be too much steam passing
through the turbines for heating purposes,
the excess may be vented to the atmosphere,
or used for any other desired purpose.

Fach of the turbines is equipped with the
usual” governing valve 48 which may bhe
automatically controlled by the spring 49
and link 50; from the turbine shaft, as regu-
lated by the segment 51 and rod 52 pro-
vided with hand wheel 53 located in con-
venient position, Fig. 3. This governing
mechanism being well known is not ilius--
trated in detail. . By means of the govern-
ing mechanism with or without the belt and
pulley adjustment each of the motive units
may be regulated independently of the other
so. that the relative speeds of the machine
units may be made such as to compensate for
variations- of draw. which result from
stretching, shrinking and quality of the
stock. :

The motive means described are cheaper
to install and less liable to disarrangement
than the individual electric motor drives in
use at the present time, and yet this sim-
pler means is easily and independently ad-
justed so-that each machine unit can run
at the most advantageous relative speed to

enable the entire machine to be operated at 12:

a rapid speed and produce a satisfactory
product. Furthermore, by the use of indi-
vidual steam turbines not only can the indi-
vidual machine units be correctly co-ordi-
nated with” each other, but there is no sub-
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stantial fuel waste, as it is necessary any-
way to produce steam for drying and heat-
ing purposes.

As a result of this invention a paper mill
having machines that are now driven at a
relatively slow speed by a single unit can
at” but comparatively small expense be
equipped with these simple individually ad-
justable turbine drives and thereby their
output of product increased.

The invention claimed is:—

1. The combination with a machine com-
prised of a plurality of co-operating bu
independently driven units, of means for
supplying a heated fluid under pressure to

parts of the machine for heating the same,

and a motive unit connected to and adapted
to drive each of sald machine units, said
motive units being actuated by and redue-
ing the pressure of said heating fluid before
it 1s conducted to the machine and used for
heating purposes. ‘

2. The combination with a machine com-
prised of a plurality of co-operating but
independently driven units, of means for
supplying a heated fluid under pressure to
parts of the machine for heating the same,
a plurality of motive units, and means con-
necting each motive motive unit to a unit
of the machine, said connecting means being
adjustable whereby the effective action of
each machine unit may be regulated inde-
pendently of the other, and said motive
units being actuated by and reducing the
pressure of said fluid before it is conducted
to the machine and used for heating pur-
poses:

3. The combination with a machine com-
prised of a plurality of co-operating but
independently driven units, of means for
supplying a heated fluid under pressure to
parts of the machine for heating the same,
a plurality of motive units, and means in-
cluding cone pulleys and belt, connecting
each motive unit to a unit of the machine,
said motive units being actuated by and re-
ducing the pressure of said fluid before it
is conducted to the machine and used for
heating purposes.

4. The combination with a machine com-
prised of a plurality of co-operating bus
independently driven units, of a plurality
of steam turbines, each connected to a ma-
chine unit, and means for supplying steam
to said turbines for driving the same and
for supplying steam to units of the machine
for heating the same.

5. The combination with a machine com-
prised  of a plurality of co-operating bus
independently driven units, of a plurality
of steam turbines, a governor for contro:-
ling the speed of each turbine independently
of the other, means directly connecting each
turbine with a machine unit, and means for
supplying steam to said turbines for driv-

a8

ing the same and to machine units for heat-
ing the same.
6. The combination with a machine com-

prised of a plurality of co-operating but

independently driven units, of a plurality
of steam turbines, variable speed mecha-
nism connecting each turbine with a ma-
chine unit, and means for supplying driving
steam to the turbines, and heating steam
to the machine units.

7. The combination with a machine com-
prised of a plurality of co-operating but in-
dependently driven units, of a plurality of
steam turbines, a governor for controlling
the speed of each turbine, variable speed
mechanism connecting each turbine with a
machine unit, and means for supplying driv-
ing steam to the turbine and heating steam
to machine units,

8. The combination with a machine com-
prised of a plurality of co-operating but in-
dependently driven units, of a plurality of
steam turbines, a belt and pulley drive con-
necting each turbine directly with a machine
unit, and means for supplying driving steam
to the turbines and heating steam to ma-
chine units.

9. The combination with a machine com-
prised of a plurality of co-operating but in-
dependently driven units, of a plurality of
steam turbines, and driving means connect-
ing each turbine directly with a machine
unit, said driving means including a cone
pulley driven by the turbine, a cone pulley
on the machine unit drive shaft, a belt con-
necting the pulleys, means for shifting the
belt on the pulleys, and means for adjust-
ing the tractive tension of the belt on the
pulleys,

10. The combination with a machine com-
prised of a plurality of co-operating but in-
dependently driven units, of a plurality of
steam turbines, and driving means connect-
ing each turbine directly with a machine
unit, said driving means including a pulley
driven by the turbine, a pulley on the ma-
chine unit drive shaft, a belt connecting the
pulleys, and means adapted to regulate the
tension of the belt on the pulleys and re-
lieve the tractive effort of the belt from one
of the pulleys.

11. The combination with a machine com-
prised of co-operating but independently
driven units of a plurality of steam turbines,
driving means connecting each turbine di-
rectly with a machine unit, means for con-
ducting steam to the turbines and means
for conducting steam from the turbines to a
machine unit,

12. The combination with a machine com-
prised of a plurality of co-operating but
independently driven units, of a plurality
of steam turbines, a direct driving connec-
tion from each turbine to a machine unit,
means for conducting steam to a machine
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unit, means for conducting steam to the
turbines, and means for conducting steam
from the turbines to & machine unit.

18. The combination with a machine com-
prised of a plurality of co-operating but in-
dependently driven units, of a plurality of
steam turbines, a divect power transmission
from each turbine to a machine unit t, means
for adjusting the speed of each turbine in-
dependently, means for ad]ustmo the power
of said transmissicn, means for conducting
steam to the turbines s, and means for con-
ducting steamn from the turbines to a ma-
chine unit.

14. The combination with a machine com-
prised of a plurality of co-operating but
1ndependleptl7 driven units, of a plarality
of steam tm bines, governors for regulating
the speed of each turbine inde pendently, a
‘direct transmission connection from each
turbine to a machine unit, means for vary-
ing the speed of said tf‘l’lQnHSSIOIL neans
for conducting steam to the turbines, and
means for conductmg steam from the tur-
‘bines to a machine unit.

15. The combination with a machine com-

1,503,679

prised of a plurality of co-operating but
independently driven units, of a plurality
of steam turbines, and a belt and pulley
drive connecting each turbine directly with
2. machine unit. )

16. The combination with a machine com-
prised of a plurality of co-operating but
independently driven units, of a plurality
of steam turbines, a direct power transmis-
sion from each turbine to a machine unit,
means adapted to regulate the speed of each
turbine mflepenrlently of the other turbines,
and means adapted to adjust the traction of
and speed of transmission of each direct
connection from each turbine to a machine
unlt independently of the other connections.

The combination with 2 machine com-
pmsed of a plurality of co-operating but

independently driven units, of a plurality -

of steam turbines, a driving connection J:'rom

each turbine to a machine unit, meéans for

conducting steam to the turblnes, and nieans

for conductm@ steqm from a turbineé to a
machine unit.

GEORGE S. WITHAM, Jr.

30

35

40



