No. 633,089, ' ' Patented Sept. 12, 1899.

S S. POWERS & C. R. COOK
~ PULP DRYING MACHINE. -
N (Application filed Nov. 5, 1888.) |
(No Model.) ' _,. - - ' 2 Sheets—Sheet |

.
4\1-@
O~ £ r.‘

AR

N
}Q H
wll
N
<!
&
~
\f\] L
QN
N Bl
N i ' 4 AN
N UL VN <
= Q Q(B Q = . ."N
Dofi IR
Uhou oK F D 1| I
= W [ N
N e 00, D -
| I N N\ N
J&E - D\ AN -EQ - -N
'h [ 00 | m;:.:: D ~=?1
- — 7 el il \Q
\[.\\‘g = HQ-?\ 3 & = I N
| .%\ h % % | =
Y fUI:GG Q0 ﬂ E
7. SNl ' - -l
= I{%‘ - il Q l -._-.=i§i
Y { —— 2 . Q = T 11 . ity
- - A T = ~ o l I\
N o ®n O J N - i
~ o o) A\ s
\Q \?\; < O o) ) | K - ﬂ-\‘i-f = L%
MERNe ) 8
WIh:)ESSE.S 5 we;?"s%kégt)cglers

' w%& S : 'Beyﬁzyerbrﬁﬁwm@ys,‘ CRCoo%

IN© ) ' M

THE NOARRIS PETERS CO, PHOTO-LITHO. WASHINGTON. D. C.




: ~ Patented Sept. 12, 1899.
S. S. POWERS & C. R. COOK. .

PULP DRYING MACHINE.
(Application filed Nov. 5, 1898.;
(No Model.) | . 2 Sheets—Sheet 2.

" No. 633,089.

|

57 /0
D4 /8

Wilpesses . S S UwerSa, Jpveplers

’g%j RyZAeE  Pttornays. CRCook

o




1O

(5

- 20

25

"

30

35

4.0

45

50

‘mechanism for fmtomatlcally

UNITED STATES

PATEN

T OFFICE.

SMILEY S. POWERS AND CHARLES R. COOK, OF CANTON, NEW YORK.
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{No mn{lel )

To all whon it ma J COTEEriv: |
“Be it known that we, SMILDYS POWERS and
CHARLES R. COOK, citizens of 1the United
States, residing at Canton, in the county of
St meuee and State of New York, havein-
vented a new and useful Pulp Drymn‘ Ma-
chine, of which the following isa specification.
Our invention relates to improvements in

pulp-drying machines especially designed for
drying a wet web of paper-pulp as it is de- |
livered from a *‘ wet-paper machine,” and the

object that we have in view is 130 provide
carrying fes-
toons or loops of wet paper-pulp through a

drylng-room, whereby economy of Spdce 1n

the 111te1'valb between the pulp festoons is at-
tained and the pulpis thoroughly dried in its

“transit through the drying-room.

A further object is to provide means ar-
ranged to engage automatically with the web
festoons or loops as they are formed succes-
sively in the machine to carry the festoonsin
a spaced condition through the drying-room,
so as to permit of the free circulation of heat

between the festoons and to automatically

disengage the carrying devices from the fes-
toons near the delivery end of the machine.
A further object is to provide means for
feeding the wet pulp to the drying apparatus
in a mannerto insure the formation of the fes-

toons or loops and also to deliver the pulp |
continuously in its dried condition as the fes-'

toons are presented to the delivery devices.
With these ends in view the invention con-
sists in the novel combination. of elements
and in the construction and arrangement of
parts, which will be- helemaftel full) de-
sceribed and claimed. |
T'o enable others to understand the inven-

tion, we have illustrated the preferred em-
- bodiment thereof in the accompanying draw-

ings, forming a palt of this speelﬁeatlon and
‘1n which— |

Figure 1is a side elevation of our improved
pulp drying machine, illustrating a part of a
drying-room and a _heating apparatus. [Iig.
2 is a plan view, partly in section, of the dry-
ing-machine represented by Fig. 1.
a Velhea,l transverse section on the pla,ne in-
dicated by the dotted line 8 3 of Fi ig. 1, look-

ing in the direction indicated by the a,now f

~drum.

drying-room 11 or other structure,

fer to locate the heating
within the limits of the drying-machine, so
| that the heat as _
| through and around the festoons or lgops of

Fig. 318

| of a flaﬂ*ment of one of the eom*e) er-chains,
_1111181;1 atingone foldable arm or bar conneeted
with one of the chain-links.

tail fr wment.;uy view of the drivi ing-cam,
which is mounted loosely on the Sh.:LfL of the

idler-conveyer drum, said view being a sec-
‘tion on the line 5 5 of Fig. 1.

Fig. 6 1s a de-
tail section on the line 6 6 of TFig. 1 to illus-
trate the loose mounting of the pawl-carrying
lever on the shaft of 1h

Like numerals of 1efuence denote like and

corresponding parts in each of the sever &1 fig-
-ares of the drawings.

Weemploy a suitable fr amework 10 to sup-
porttheoperative partsofourdrying-machine,
which is housed or inclosed within a
(Indi-
cated in a ﬁeneml way in I‘ln‘ 1 of the draw-

ings.) _
Immedmtely beneath tlle dlymn' -machine

and within the drying room is a suitable heat-

ing appliance 12, (shown by Fig. 1,) and this

heating appliance may consist of the steam-
coils or of pipes adapted for the circulation
of hot air. It will be understood that we do
not restrict ourselves to the employment of
any particular device for heating the drying-

‘room; but to secure maximum efficiency in

the operation of the drying-machine we pre-

it ascends will - cwcul&te

paper-pulp in their transit thr ouﬂ'h the appa-

ratus and the drying-room.
~ Qur drying apparatus.is designed to be lo-
cated contiguous to the de]wery -rolls of a
~wet-paper machine, which rolls are indicated

in a general way by the numeral 13 in Ifig. 1
of the drawings, and the web of paper-pulp

is thus adapted to be passed from the wet-

machine directly to the drying - machine.
This web of wet paper-pulp passes from the

delivery-rolls 13 to and over the carrier feed-

roll 14, arranged in a horizontal position at

ing its shaft jour naled in suitable bearings of
the frame 10. (See Fig. 1.) A demlmnfr or
pressure roll 15 1s ar: anoed across the fra,me

I‘m 418 an en]‘uncd detall perspeciive view | 10 in rear of lhe carrier- 1011 14 and near t,he |

Fw 518 a de-
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the upper SldP of the drymmm&ehme at the
receivingend thereof, said carrier-roll 14 hav-
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receiving end of thedrying-machine, and this |
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roll 15 has its shaft confined within suitable
housings 16, which are fixed to the frame 10,
one of said housings being shown by Fig. 1.
The web of paper-pulp passes over the car-
rier-roll 14 and below the pressure or detain-
ing roll 15, and these rolls 14 15 coact with
each other and with the delivery-rolls 13 to
insure the formation of the festoons or loops
in the machine, which festoons are to be en-
oaoed by the carrier appliance.

At the delivery end of the machine we pro-
vide the driving-drum 17, which is arranged
in a horizontal position across the machine-
frame, and the shaft 18 of this drum is jour-
naled in suitable bearings on the frame 10,
one end of said shaft being extended beyond
the frame 10 for the reception of a driving-
ratchet, which constitutes one element of a
feed mechanism by which the endless con-
veyer is actuated intermittently. At the op-
posite or receiving end of the machine is ar-
ranged an idler-drum 19, the shaft 20 of which
is jeurnaled in proper bearings on the ma-
chine-frame and in a position to make the
idler-drum parallel to and in line with the
driving-drum 17. These drums are shown as
consisting of heads provided with notches,
which constitute seats for the rollers of the
strands forming the endless carrier. 'The
strands or chains 21 22 of the endless carrier
are adapted to fitaround the driving and idler
drums, and said strands are parallel to each

‘other near opposite sides of the machine-

frame, whereby the strands are spaced apart

- to accommodate the pairs of foldable bars or
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arms which serve to carry the festoons of the
paper-web. Each strand or chain of the end-
less carrier consists of a series of links 23,
which are shown more clearly by Fig. 2 and
in detail by Fig. 4. EKachlink has a narrow
forked end to receive a roller 24, which is
journaled loosely on a pintle 25, and the other
wide end of this link is forked to receive the
narrow end of anadjacentlink and the roller
26, which is journaled inlike manner within
said adjacent link, the rollers 24 and 26 be-
ing similar to each other. The links forin-
ing the strand or chain are connected pivot-
ally together by a series of pintles, which
pass through the forked contiguous ends of
the links and also serve as the journals for
the rollers 24 26. Each link is furthermore
provided witha laterally-extending short arin

27, which is made integral with the link ata

point between the forked ends thereof and
which extends beyond the outer edge of the
link for a suitable distance to present a roller
beneath a guide-track in a manner to obviate
tipping or displacement of the link. Said
armn 27 1s reduced to form a stud 23, on which
is loosely fitted the roller 29. The link 1is
furthermore provided with lugs 30, which
are disposed on the opposite or inner edge of
the plate or* body of the link, and between
these lugs is loosely fitted a plate 31, which

It will be tunderstood that edch strand or
chain of the endless conveyer consists of the

series of links pivotally connected together 7o

and that said links are arranged to present
the loose pivoted plates on their inner facing
or opposing edges, as shown very clearly by
Figs. 2 and 3. The pivoted plates 31 of the

conveyer strands or chains serve to carry the

two series of arms or bars 33 31, and these
bars are secured firmly to the platesso as to
move therewith.

The links of the conveyer-chainsg are ar-

ranged in coincident positions so as to dis-
pose the hars 33 34 in pairs, and the bars on
the upper sides of the endless chains are
adapted to assume the alined positions indi-
cated by Figs. 2 and 3, while the bars on the
lower sides of the conveyer-chains drop or
fall to the vertical position shown by Iig. 3,
thus disposing the lower series of bars out of
the path of the festoons of the paper-web.

Kach hinged or pivoted plate 31 is provided
with an offset or shoulder 31*, which is adapt-
ed to abut against a stop-screw 32*, which is
supported in the link at one side of the pivot
32, whereby the shoulder and screw limit the
play of the plate on its pivot when the link
assumes the position shown by Fig. 3; but
on inversion of the link after it passes around
the driving-drum 17 the bar and plate drop or
fall by gravity to the vertical position shown
by Figs. 1 and 3. |

The bars or arms 33 34 on the upper side
of theendless.carrier and while in their alined
horizontal positions are adapted to sustain
the festoons of the paper web and to carry
the latter horizontally through the machine,
and to prevent torsional strain on the links
of the carrier-chains we provide the upper
track-rails 35 36, which are disposed in hori-
zontal positions within the machine-frame
and lie below the upper lengths of said con-
veyer-chains for the rollers 24 26 of the links
to ride thereon. These track-rails 35 56 are
parallel to each other in the same horizontal
plane, and they extend nearly throughout
the length of the machine-frame, from the
receiving end thereof to the discharge end.
These rails may be secured in the machine-
frame by the vertical bars 35*, which are at-
tached to the rails and to the frame so as to
lie out of the path of the festoons of the pa-
per web. The rollersof the conveyer-chains
are adapted to ride upon the track-rails and
said rails sustain the conveyer-chains against
sagging under the weight of the paper web
and the leverage exerted by the carrier-bars
by which the web festoons are suspended
within the machine. As shown by Ifigs. 1
and 3, we prefer to provide rails 37 at the
lower part of the machine-frame for the un-
der links of the conveyer-chains to travel
thereon when returning to the receiving end
of the machine; but these lower rails are not,
essential and may be dispensed with, 1if de-
sired. Said rails may be fastened directly to

is attached pivotally to thelugs by the pin 32. { the machine-frame, as shown by Fig. 3, and
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they are disposed within the inner edges of
the links and the pivots 32, which att&eh the

bar-carrying plates to the chain-links, where-
by the bars may fold to the vertical posmon
shown by the drawings. To prevent tipping

- of the chain-links under the weight of the

I0

- 39 for the rollers 29 to ride against when the

20

bars or arms and the web festoons .suspended
thereby and to insure proper positioning of

‘the chain-links in order to carry the web

through the machine, we provide the rails 38

web festoons are suspended by the bars.

" These rails 38 39 are fastened to the frame 10
-above the rails 35 36, parallel thereto and in
vertical planes- outside of said rails 35 36,

whereby the rails 38 39 occupy positions for
the rollers 29 to ride an'mnst the lower sides
thereof. The elevatea track-rails 38 39 ex-
tend beyond the ends of the upper track-rails

35 36 and above the driving and idler drums
17 19, thus insuring the conveyer-links as-

| summw proper p051t10ns as they leave the

25

idler- dmm 19, because the 1‘011618 29 will ride
against said elevated rails 33 3 | '
The conveyer of our maehlne is moved in-
termittently, while the devices for feed in the
paper-web to and carrying it from the ma-
chine operate continuously in order to secure

the formation of the loops or festoons in the

paper web. Toeffect the intermittent move-

ment of the endless conveyer, we provide a

pawl-and-ratchet feed mechanism, which 1n

the embodiment represented by the drawings

- is adapted to be driven by gear connections

35

10

with one of the rolls of the wet-paper ma-
chine. Adriving-gear pinion 40 has itsshaft
41 journaled in proper bearings on the ma-
chine-frame 10, and to this shaft is fixed a
pulley 42, that receives a belt 43, which is
pmpelled by a pulley 44 on one of the roll-
shafts 13, as indicated by Fig. 1. Thisgear-

- pinion 10 meshes with a m‘l,ster-ﬂ‘ea,r 49, hav
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‘the drying

ing its shaft journaled in proper bemm% on
the machine-frame at the receiving end of
apparatus, and this master-gear
carries a ca,m 40, Wthh is provided with a
oroove or track 47, having a high point 48,
(See Fig. 1.) A bell crank lever 49 is ful-

crumed .‘ELD 50 to a suitable part of the ma-

chine-frame, and one arm of said leveris pro-
vided with a roller or shoe 51, which 1s adapt-
ed to travel in the cam-groove 47, so as to
ride against the high pomt 38 ther eof
other arm of this bell-cmnk level has a lon-
citudinal slot 52, in which is secured an ad-

}ust&ble wrist-pin 52%, that serves to pivot-
ally attach a rod or pitman 53 to the bell-

crank lever, A ratchet 57 is secured fast to

the protruding end of the shaft which sup-

ports the driving-drum 17, and on the hub of
this ratchet is loosely fitted a pawl-carrying
lever 54, which is disposed in an upright po-

- sitionoutside of the machine-frameand along-

side of theratchet 57. The lower arm of this
upright lever 54 is provided with a slot 99, in
which is adjustably secured a wrist- pm 55"‘

The |

level o4, and 1t will thu& be seen that the pit-
man 53 serves to operatively connect the bell-
crank lever with the pawl-carrying lever. 1tis
also evident that the pitman 53 may be adjust-
ed on the bell-crank lever or the pawl-carry-
ing lever, or on both levers, to vary the throw
or travel of the pawl, and thus the endless
conveyer may be moved more or less, accord-
ing to the adjustment desired. The upper
end of the pawl-lever 54 carries a feed-pawl
56, which is adapted to engage with the teeth
of the ratchet 57, and as the cam actuates the
levers and pitman to swing the pawlin a for-
ward direction said pawl SlipS idly over the

| teeth of theratchet; but on the reverse move-

ment of the levers the pawl turns the ratchet

70

75

80

and the drum 17 to move the endless con-

veyer a proper distance for the separ a,twn of

the festoons of the paper web.

At the delivery end of the dry Illﬂ‘-[ﬂdChllle

‘we provide a delwely-loll 53, the shaft of

which is journaled in proper bearings on the

machine-frame, and above this delivery-roll

is. a pressure-roll 59, which coacts with the
roll 58 to hold the paper web under tension.

Q0

The web of paper is carried from the rolls 58

59 to a roll 60 of a winding-machine of any

standard construction; bub as this winding-
machine is no part of our apparatus we hfw
not deemed it necessary to illustrate or de-
scribe the same.

The operation may be described as follows:
The paper web is delivered continuously from
the rolls 13 of the wet-paper machine to the
rolls 14 15 of the drying apparatus, while the

95

100

cam-and-ratchet feed mechanism operates to

move the endless conveyer intermittently.
As the conveyeris actuated and as 1t travels
‘around the idler-drum 19 the hinged plates

31 and certain of the bars or arms 33 34 as-
sume horizontal positions between the chains
of the conveyer. 'The paper web being fed
continuously to the machine and the conveyer
being actuated at intervals, opportunity is
ogiven to the paper web to form a loop or fes-
t{)on at the receiving end of the drying-ma-
chine, and as soon as a proper length of the

web has been supplied to form a f_esteon.the'

105

110

11§

conveyer is actuated byits feed mechanism to

present a pair of the bars 33 34 1n a position
to engage with the festoon. As the conveyer
is moved this pair of bars or arms carry the
festoon from beneath the roll 15, and the pa-
per web being fed continuously another fes-
toonisform ed forengagement by the next pair
of armsorbars 53 3£ on the succeeding move-
ment of the conveyer. Thisoper atmn 15'eon-

tinued until the machine is filled with a plu-

rality of paper festoons, as shown by Fig. 1,
and the festoons are thus carried through the

1machine in & suspended condition from the

As the festoons
are moved with the conveyer they are ex-

plurality of arms or bars.

posed to the heat supplied by the heating ap-
pliance 12, and as the: festoons are ‘spa,eed

| the heat has free access to the paper, so as to

which connects the rod or pitman 53 to the | thmounh]y dry the thtel‘ as it 1s carried

120
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through the machine.
moved by the rolls 58 59 and the rolls 60 of
the winding-machine, and the bars or arms
move with the conveyer-chains around the
driving-drum 17 until they reach the lower
sideofsalddrum. When theconveyer-chains
travel around thedrum 17, the links 23 are in-
verted and the plates 31, with the attaching
bars orarms, drop or fold to the vertical posi-
tions, so as to lie outside of the path of the
suspended paper festoons, and the bars or
arms are thus separated to enable them fo
return with thelower lengths of the conveyer-
chains withoutstriking against the suspended
paper festoons.

From the foregoing description it will be
understood that the paper-carrying arms or
bars are attached permanently to the chains
of theconveyerand that said barsare adapted
to assume horizontal positions when they are
to be used for carrying the paper festoons,
while on their return movement they are
folded out of the path of said festoons.
1s not necessary in our machine to feed the
carrier-bars to the conveyer-chain at the re-
ceiving end of the machine nor to remove
sald bars at the deliveryend of the machine.
The bars adjust themselves automatically as
they pass around the drum at the receiving
end of the machine, so that they may engage
with the paper festoons asthey are produced;
but on the return travel of the conveyer the
bars fold out of the way of the suspended
festoons.

Changes may be made in the form of some
of the parts, while theiressential features are
retained and the spirit of the invention em-
bodied. IHence we do not desireto belimited
to the precise form of all the parts as shown,
reserving the right to vary therefrom.

What we claim is—

1. Inapaper-drying machine, the combina-
tion with parallel strands or chains arranged
to travel in horizontal paths, of pairs of fold-
able arms pivoted to said strands or chains
and extending inwardly toward each other
when in active positions, means to reduce
torsional strain on said arms and the strands
or chains, and guide-tracks in operative rela-
tion to the chains or strands, substantially as
deseribed.

2. In a paper-drying machine, an endless
conveyer consisting of parallel strands or
chains, and foldable arms permanently con-
nected to the strands and arranged in pairs
to extend inwardly toward each other when
1 their active positions, substantially as de-
scribed.

3. In a paper-drying machine, an endless
conveyer comprising

chains and foldable arms or bars hinged to
the opposing edges of the strands or chains to
assume alined posmons on the upper side of
the conveyer and, on the inversion of said
chains, to drop or fold au tomatically into ver-
tical posmons out of the path of paper [es-

It

parallel strands -or

e Ay el s

|

The paper web is | toons suspended by the upper bars, substari-

tially as described.

4. In a paper-drying machine, an endless
conveyer consisting of parallel strands or
chains, a series of hmﬂ'ed plates connected to
said strands or ch:;Linsj carrier-bars attached
to the hinged plates and arranged to assume
alined positions on the upper side of the con-
veyer, and stop devices to limit the folding of
the hinge-plates when the bars assume active
positions, substantially as described.

5. In a paper-drying machine, the parallel

endless chains each provided on one side with

arms, and tracks against which the arms are
adapted to ride, combined with foldable arms
pivoted tothe opposite sidesof thechainsand
adapted to extend toward each other when in
active positions,and other tracks orrails upon
which the chains are adapted to travel, sub-
stantially as described.

- 6. In a paper-drying machine, an endless
conveyer consisting of parallel chains having
each link thereof provided with a friction-
roller and with an offstanding arm carrying
the roller-shoe, combined with foldable arms
each connected to one of the chain - links,
track-rails on which the rollers of the chain-
links are adapted to ride, and other track-

rails in operative relation to the roller-shoes

on the arms of the chain-links to reduce tor-
sional strain on the chains when the foldable
arms are in active positions, substantially as
described.

7. In a paper-drying machine, an endless
conveyer consisting of parallel chains or
strands provided with the carrier-rolls and
with other rolls disposed in different vertical
planes with the carrier-rolls, and two series
of foldable arms connected with said strands
or chains, in combination with track-rails
upon which the earrier-rolls of the chains are

adapted to travel, and other track-rails occu-.

pying elevated positions at one side of the
first-named track-rails for theside rollstoride
against the same, substantially as described.

8. In a paper-drying machine, an endless
convever having its chains composed of piv-
oted links which are provided with offstand-
ing arms, guide-rollers journaled on these
arms of the links, and bar-carrying plates
hinged to the edge of the conveyer-links op-
posite to the offstanding arms, in combina-
tion with rails upon which the conveyer-links
are adapted to travel, and other rails against
which the rolls travel to prevent tipping of
the links under the leverage of the festoon-
carriers and the weight thereon, substantially
as described. |

9. In a paper-drying machine, the chain-
links pivoted together and each provided, at;
a pointintermediate between the pivotal con-
nection with adjacent links, with an adjust-
able stop-serew, combined with foldablearms
each pivoted toone of the said chain-links at
a point adjacent to the stop-screw, and each
arm having an angular shoulder arranged to
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impinge against the stop-serew and to limit |

the movement of the arm when 1t assumes an
active position with relation to the chain, for
the purpose descr 11)(—3(1 sabstantially as Set

forth.

-10. In a paper-dr ?ing machine, the emnbl'-'
nation of horizontal drums, an endless con-

veyer having its strands or chains fitted par-
tially a,round said drums to travel in hori-
zontal paths, two series of foldable arms piv-
oted to the opposing sides of the conveyer-
chains and arranged to extend inwardly to-
ward each other when in active positions on
the upper lengths of said conveyer-chains,
and an intermittent feed mechanism asso-
ciated with one of said drums, substantially
as desecribed.

11. In a paper- dlymﬂ' machine, the combi-
nation of a pair of drums, an endless con-
veyer having two series of foldable arms con-
nected permanently thereto, a feed mechan-

ism for moving the conveyer intermittently,

and means for continuously feeding a paper
web 1n the path of said foldable arms, sub-

stantially as deseribed. |
12. In a paper-drying machine, the combi-

nation ot a pair of drums, an endless COl-
veyer operatively fitted to said drums and
having two series of foldable arms perma-
nently connected thereto, a ratchet on one of
the drum-shafts, a feed-lever having a pawl
to cngage with said ratehet, a driving-cam,

and means acluated by said cam and cori-

nected with the feed-lever to rotate the drum
intermittently, substantially as described.
13. In a paper-drying machine, the combi-

nation of a pair of drums, an endless con-
veyer fitted to said drums and provided with
two series of foldable arms which are perma-

nently connected thereto, a ratchet on one of
the dram -shafts, a cam on the other drum-
shaft, means for rotating the cam continu-

ously, a bell-crank ]ever controlled by the

35

40

cam, a feed-lever having a pawl which en-

gages with -the ratchet, and a pitman con-
neetm osaidlevers, substan tially as described.

14. In a paper- drymw mnachine, the combi-
nation of a pair of drums, an endless con-
veyer having two series of foldable arms con-
nected pivotally thereto, a ratchet on one of

the drum-shafts, a driving-cam, a bell-crank

lever actuated by the cam, a feed-lever hav-

45

50

ing a pawl, and a pitman having its ends at-

tached adjustably to the bell-crank lever and
the feed-lever, substantially as desecribed.

In testimony that we claim the foregoing as
our own we have hereto affixed our sig lmtm CS
in the presence of two witnesses.

SMILEY §. POWERS.
CHARLES R. COOK,

Witnesses:
J. K. JOHINSON,
J. I'RED. HAMMOND.
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