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This invention relates to an improved suction
transfer station of a paper making machine and
particularly to an improved method and appa~
ratus for selectively causing or preventing the
transfer of a paper sheet from one belt carrier
to another belt carrier which are interlapped on
a suction transfer roll.

In the paper making process, conditions often
arise wherein it would be desirable to interrupt
the transfer of the paper sheet from one belt-
like carrier to another. This is particularly true
with respect to the transfer of the wet sheet from
the Fourdrinier wire to the pickup felt of the
press section when the machine is initially put
into operation. Those skilled in the art will rec-
ognize that when a paper making machine is
initially started, the sheet is not immediately
completely formed upon the Fourdrinier wire.
Tt has been customary in conventional apparatus
to employ a movable top couch roll at the trans-
fer point between the wire and the pickup felt
and to maintain such top couch roll out of con-
tact with the wire until the sheet is fully formed
and wet end conditions stabilized. The top couch
roll is then moved into contact with the wire
to accomplish the automatic transfer of the sheet
to the felt. Similar conditions may arise in the
transfer of the sheet from a press felt or from
suction forming equipment.

When it is desired to employ a suction type
transfer roll, the arrangements heretofore known
of movably mounting such roll, so as to selectively
control the initiation of a fransfer operation, are
subject to several substantial objections. In the
first place, the ordinary suction roll is a much
heavier unit than a plain top couch roll, and
hence the bodily movement of such roll is diffi-
cult to accomplish. In addition, vacuum connec-
tiong must necessarily be provided for the suc-
tion roll and resort must be had to some form of
flexible vacuum connection to permit the con-
trol movement. Furthermore, in many machines
it may be necessary or desirable to have the
suction transfer roll depress the wire or the felt
in its transfer position. Hence when moved oub
of its transfer position, the length of the wire
or felt is changed and requires special and com-~
plicated adjusting mechanisms to accommodate
the change in length.

The aforementioned obstacles indicate the de-
sirability of employing a suction roll in a fixed
mounting. Yet it is still desirable to be able
to selectively control the initiation and termina-
tion of the sheet transfer operation of the suc-
tion transfer roll.
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Aceordingly, it is an object of this invention to
provide an improved suction transfer device for
a paper making machine characterized by the
provision of a novel method and mechanism for
selectively permitting or preventing the transfer
of the sheet which is operable without requiring
displacement of the suction roll with respect to
its co-operating wire or felts.

A particular object of this invention is to pro-
vide an improved suction transfer assembly for
a paper making machine wherein a roll of the
ordinary suction type is selectively provided with
air at sub-atmospheric or super-atmospheric
pressure, the super-atmospheric pressure pre-
venting transfer of the sheet to the pickup felt
carried by the roll, while the sub-atmospheric
pressure assists the transfer of the sheet as in
the normal suction transfer operation.

Still another object of this invention is to pro-
vide an improved pressure supply apparatus for
a transfer roll of the suction type of a paper
making machine, wherein a single valve selec-
tively connects either the outlet or the inlet
of a continuously operating fluid pump to the
transfer roll.

A further object of this invention is to provide
g fluid pressure supply apparatus for the transfer
roll of a paper making machine wherein a re-
versible, water-sealed type of pump may be em-
ployed and selectively energized in opposite direc-
tions to supply either sub-atmospheric or super-
atmospheric air pressures to the transfer roll, and
especially characterized by the provision of means
for supplying sufficient water for sealing purposes
in either condition of operation of the water-
sealed reversible pump.

The specific nature of this invention, as well
as other objects and advantages thereof, will
become apparent to those skilled in the art from
the following detailed description of the an-
nexed sheet of drawings which, by way of pre-
ferred example only, illustrate one specific em-
bodiment of the invention.

On the drawings:

Figure 1 is a schematic elevational view, partly
in section, of a suction transfer station of a paper
making machine to which pressure controlling
a?pgratus embodying this invention has been ap-
plied;

Figure 2 is a schematic elevational view, part-
1y in section, of a modified form of pressure con-
trolling apparatus for the suction transfer roll
of a paper making machine; and

Figure 3 is a circuit diagram indicating a suit-
able arrangement for effecting a reversal of the
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motor of the pump employed in the modification
of Figure 2.

As shown on the drawings:

While this invention will be particularly de-
scribed and illustrated in connection with a suc-
tion transfer section for effecting the transfer of
a paper sheet from a Fourdrinier wire to a press
felt, it should be understood that the principles
thereof are equally applicable to any transfer
station wherein selective control of the transfer
of the paper sheet or web from one belt-like car-
rier to another is desired.

Referring to Figure 1, the numeral 10 indi-
cates & Fourdrinier wire which is trained over a
suction couch roll 12, having a suction area i2q,
and thence over return rolls (4. Intermediate
the suction couch roll 12 and the next adjacent
return roll {4, a suction transfer roll 20 of con-
ventional type having a suction area 20a, is ro-
tatably positioned on a fixed axis. Preferably,
the suction transfer roll 20 depresses the Four-
drinier wire 18 so that selective control of the
transfer of the sheet from the wire by shifting
the axis of couch roll 26 is impractical.

A pickup felt 22 is trained around suction
transfer roll 20 and thence through the nip of a
suction press composed of rolls 24. A bottom or
covering felt 26 also passes through the nip of
the press. The sheet remains on the felt 22 and
may then be applied to a Yankee dryer 28
through a nip defined therewith by a pressure
roll 38. Suitable guide rollers 32 complete the
path of the pickup felt 22 in conventional
fashion.

A conduit 34 is provided which is connected in
conventional fashion to the suction area 20 of
suction transfer roll 20 so that the air pressure
existing within the interior of the suction trans-
fer roll 20 may be controlled. In accordance with
this invention, the air pressure within suction
transfer roll 20 is selectively maintained either
at sub-atmospheric values or super-atmospheric
values. When the pressure within such trans-
fer roll 20 is below atmospheric, the roll 20 will
function as a suction transfer roll in conven-
tional manner and effect the transfer of the
sheet from the Fourdrinier wire 10 to the pickup
felt 22. However, when the air pressure within
the transfer roll 20 is maintained above atmos~

pheric values, a blast of air is in effect blown out- :

wardly from the area 2%z of the transfer roil,
through the pickup felt 22, and prevents the
transfer of the sheet to the pickup felt.

In the modification of Figure 1, a continuous-
ly operating unidirectional air pump 40 is pro-
vided having a suction inlet conduit 42 and a
pressure outlet conduit 44. In accordance with
this invention, such inlet and outlet conduits are
selectively connected to the transfer roll conduit
34 so as to produce either a sub-atmospheric or a
super-atmospheric pressure within the transfer
roll 20.

Such selective interconnection may be conven-
iently accomplished by the utilization of a two-
position selector valve 46 having four ports 46a,
46D, 46¢c and 46d. The port 48a is connected to
inlet conduit 42 of the pump 40, the port 46b is
connected to atmospheric pressure by pipe 43,
the port 46c is connected to the outlet conduit 44
of the pump 49 through a water and air sepa-
rator 50, to be described in more detail later,
and lastly, the port 46d is connected to trans-
fer roll conduit 34. Valve 46 is provided with a
shiftable vane or plug 46e which may be se-
lectively positioned in either of two positions
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with respect to the four ports of the valve. In
the solid line position illustrated in Figure 1, the
vane 46e effects a fluid interconnection of ports
&6a and 46d and also of ports 46b and 4€c.
Hence the suction inlet of the pump 48 is con-
nected directly to the interior of the suction
transfer roll 28 while the pressure outlet of the
pump 48 is connected to atmosphere. In the dot-
ted line position of the valve vane 46e, the in-
terior of transfer roll 20 is supplied with air at
greater than atmospheric pressure through the
purap outlet 44, while the pump inlet 42 is con-
nected to atmosphere.

The selective shifting of the vane 66e may be
accomplished by any conventional form of man-
ually controllable apparatus, such, for example,
as by an operating lever 46f which is selectively
shifted between two positions by the piston 55a of
an air cylinder unit 55. Air, or other suitable
operating fluid is supplied to cylinder 55 through
either of the pipes 55b or 5dc, which are in turn
connected to a suitable source of actuating fluid
by a manually shiftable valve (not shown) of
well known construction.

While not limited thereto, the pump 49 is pref-
erably of the water-sealed type that is well known
in the paper making art. Such pumps require
a minimum amount of water to be supplied there-
to to maintain proper sealing conditions in the
pump and hence permit the pump to operate.
Such level is indicated by L. When the pump is
connected to produce a sub-atmospheric pressure
in transfer roll 20, it is obvious that a substan-
tial amount of water will be drawn into the pump
from the wet sheet in the course of the transfer
process. Such excess water may be conven-
iently removed from the system by the pro-
vision of a water and air separating tank 5%
which is connected in the system intermediate
the pump outlet conduit 44 and the valve port
46c. The separator 50 embodies a sump portion
50a which is disposed generally below the level
of the pump 40 and which has a drain conduit
50b communicating with the bottom thereof,
The level of water trapped in sump 56a may be
controlled in any conventional fashion, such as by
a float operated valve 52 disposed in the drain
conduit 500.

When utilizing the pump 48 to produce a super-
atmospheric pressure within the transfer roll 28,
it has been found that the aiy pressure produced
at the outlet side of the pump is in excess of that
required to be applied to the transfer roll 20 to
expeditiously prevent the transfer of the sheet to
the pickup felt without injuring the sheet. Fur-
thermore, it is desirable to limit the output pres-
sure against which the pump 40 works in order
to prevent the possibility of overloading the pump
motor. Both of these objectives may be conven-
iently accomplished by the provision of g vent
valve 54 which is connected at any convenient
point in the outlet side of the Auid pressure gen-
erating system, such as intermediate the sepa-
rator 80 and the valve 46. Relief valve 54 is of
any conventional construction which may be
conveniently adjusted so as to maintain g pre-
determined maximum pressure on the outlet side
of the pump 40.

As is well known to those skilled in the art,
there are several forms of suction bumps for paper
making machines which may be conveniently con-
verted to operate as compressors merely by re-
versing the direction of rotation of the driving
motor of such pump. If such a reversible pump
is employed, then the modification of Figure 2
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permits a further simplification of the apparatus
in accordance with this invention for selectively
controlling the transfer of the sheet from one
belt carrier to another at any particular suction
transfer station.

In this modification, the conduit 34 which
communicates with the transfer roll 20 is con-
nected through an air and water separator 60
directly to one side 10a of a reversible, water-
sealed type pump 18. The other side 70b of the
pump is connected to atmosphere.

The pump 10 is selectively operated either as
a suction pump or as a compressor by reversal of
its driving motor. Such reversal may be con-
veniently accomplished by the well known ex-
pedient, illustrated in Figure 3, of providing a
reversing switch 72 connected in phase-reversing
relationship between the input terminals T0c of
the pump motor and line terminals Li, L2 and
L3.

A pressure relief valve 54 is again provided,
being connected directly into the conduit 34
and operating so as to maintain any desired maxi-
mum pressure within the transfer roll 20. The
air and water separator 60 is of similar construc-
tion to the separator 58 previously described in
connection with Figure 1. If the pump 70 is of
the type that will tend to discharge its sealing
water when operation as a compressor, the sepa-
rator 60 is arranged so as to maintain a minimum
water level I’ in the sump portion 60¢ sufficient
to insure a gravity flow of water into the pump
70 at all times. Such level may, of course, be
conveniently maintained by suitable adjustment
of the float controlled drain valve §2 which con-
trols the draining of fluid from the sump 80¢
through drain conduit 60d. With such construc-
tion, when the pump is operated in the direction
to produce sub-atmospherie pressure in the trans-
fer roll 29, the resulting air flow will carry sealing
water into the pump through connecting pipe
64 and the float control valve 62 will remain sub-
stantially closed at all times. When acting as a
compressor, the pump 10 will discharge air and
sealing water into the separator 60 and tend to
hold the water in the separator at a level some-
what higher than the bottom of the conduit 64
connecting the pump and the separator, thus
causing the float control valve 62 to open and
drain out the excess water as it is accumulated.

From the foregoing description, it is apparent
that this invention provides an improved method
and apparatus for selectively controlling the
transfer of a paper sheet from one belt-like
carrier to another at any suction transfer station
of a paper making machine. The apparatus re-
quired by this invention is of unusual simplicity
and, in fact, involves very few additional com-
ponents over that conventionally required for
a suction transfer stage. Furthermore, the
method of this invention completely eliminates
the problem heretofore encountered of effecting
an actual displacement of the suction trans-
fer roll in order to control the initiation or termi-
nation of the sheet transfer operation.

It will, of course, be understood that various
details of construction may be modified through
a wide range without departing from the prin-
ciples of this invention, and it is, therefore, not
the purpose to limit the patent granted hereon
otherwise than necessitated by the scope of the
appended claims.

I claim as my invention:

1. In a suction transfer section of a paper
making machine wherein the paper web is nor-
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mally transferred from a first belt-like carrier
to a second belt-like carrier, the improvements
of a suction transfer roll having a suction area
thereof concurrently lapped by both of said car-
riers and said web interposed therebetween, a
conduit communicating with the interior of said
roll, a fluid pressure generating system having
an inlet and an outlet for connection to said con-
duit, and a selectively shiftable valve operatively
disposed between said conduit, said inlet and
said outlet, said valve having one position con-
necting said inlet to said conduit and another po-
sition connecting said outlet to said conduit to
selectively subject the interior of said roll to
varying fluid pressures which are transmitted
through one of said carriers to said web to effect
or prevent transfer of the web to the second of
said carriers.

2. In a suction transfer section of a paper
making machine wherein the paper web is nor-
mally transferred from a first belt-like carrier
to a second belt-like carrier, the improvements
of a transfer roll of the suction type disposed to
have a portion of its periphery concurrently
lapped by both of said carriers and said web in-~
terposed therebetween, a conduit communicating
with the interior of said roll, a fluid pressure gen-
erating system having a suction inlet and a pres-
sure outlet, a shiftable valve having four ports
associated therewith, the first of said ports being
connected to said conduit, the second port being
connected to said inlet, the third port being con-
nected to said outlet, and the fourth port being
connected to atmosphere, said valve having a
first position connecting said conduit and outlet
together, and said inlet to atmosphere, and a
second position connecting said conduit and inlet
together and said outlet to atmosphere, the fluid
pressure blast through said second carrier against
said web serving to prevent the transfer of said
web to said second carrier when said valve is in
said first position, and the suction exerted on
said web through said second carrier serving to
effect said transfer when said valve is in said
second position. .

3. In a paper making machine, a first belt car-
rier adapted to carry a paper sheet thereon, a
second belt carrier, a suction transfer roll for
concurrently receiving about its suction area said
first and second belt carriers and said paper
sheet interposed therebetween, a conduit com-
municating with the interior of said roll, a fluid
pressure generating pump having an inlet and
an outlet, a pressure relief valve in said outlet
constructed and arranged to maintain a prede-
termined maximum pressure therein, and a shift-
able valve operatively disposed between said con-
duit, said inlet and said outlet, said valve having
one position connecting said inlet to said conduit,
and another position connecting said outlet to
said conduit.

4. In a paper making machine, a first belt
carrier adapted to carry a paper sheet thereon, a
second belt carrier, a transfer roll of the suction
type having a portion of its periphery concur-
rently lapped by said first and second belt car-
riers, a reversible, water-sealed pump, conduit
means connecting the interior of said suction roll
to said pump, means for selectively operating
said pump to produce sub-atmospheric or super-
atmospheric pressures within said roll, whereby
the transfer of said sheet to said second belt car-
rier is respectively effected or prevented, a water
and air separator connected between said conduit
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means and said pump, and means for maintain-
ing the level of water in said separator higher
than the minimum gravity flow level between said
separator and said pump, whereby water for seal-
ing said pump is provided under both conditions
of operation.

5. A suction transfer assembly comprising a
suction roll having a suction area, a conduit ex-
tending from said area, a pump communicating
with said conduit, shiftable means for alter-
nately placing the inlet and outlet sides of the
pump in communication with said conduit and a
liguid and air separator device connected to one
side of said pump and in flow communication
therewith to receive water flowing through said
conduit from said roll when the inlet side of the
puinp communicates with said conduit.

6. In a paper making machine, a first belt car-
rier adapted to carry a paper sheet thereon, a
second belt carrier, a transfer roll of the suction
type having a portion of its periphery concur-
rently lapped by said first and second belt car-
riers and said paper sheet interposed therebe-
tween, conduit means connected to the interior
of said suction type transfer roll, and actuating
means communicating with said conduit for se-
ectively imparting thereto fluid pressure and
vacuum to produce sub-atmospheric and super-
atmospheric pressures within said roll, said actu-
ating means comprising a reversible pump in
communication with said conduit and a switeh for
reversing said pump whereby transfer of said
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sheets to said second belt carrier is respectively
effected or prevented by the utilization of a single
pump.

JOHN E. GOODWILLIE.

REFERENCES CITED

The following references are of record in the
file of this patent:

UNITED STATES PATENTS

Number Name Date
16,430 Blake ___________.___ Jan, 20, 1857
689,400 Keeney ..o __._ Dec. 24, 1901
806,044 Malecom - _____ Dec. 8, 1908
1,025,822 Millspaugh ______.__._ May 7, 1912
1,315,924 Fuller ___...__.______. Sept. 9, 1919
1,701,226 Collins _____________ Feb. 5, 1929
1,701,238 Kennedy ____._______ Feb. 5, 1929
1,702,166 Lorenz ._____________ Feb. 12, 1929
1,959,520 Blais et al. _____.___ May 22, 1934
1,981,049 Kellett ____________ Nov. 20, 1934
2,321,756 Kyle . _______ June 15, 1943
2,424,189 Randall . ___________ July 15, 1947
FOREIGN PATENTS
Number Country Date
201,776 France ____________ Nov. 7, 1889
OTHER REFERENCES
“Elements- of Chemical Engineering,” by

Badger and McCabe (1937), published by Me-
Graw-Hill Co., New York, pp. 112-115.



