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UNITED STATES PATENT OFFICE.

PETER DILLON, OF LAWRENCE, MASSACHUSETTS, ASSIGNOR OF ONE-HALF
TO JOHN HENRY HOME, OF SAME PLACHE.

DRYING-MACHINE.

SPECIFICATION forming part of Letters Patent No, 448,181, dated March 10, 1891,
Applicatic;n filed September 19,1890, Serial No, 365,524, (No model)

To all whom it may concerm: D at the opposite ends of the supporting-roll
Be it known that I, PRTER DILLON, a sub- | 0/, the said roll being preferably a smooth-
ject of the Queen of Great Britain, but at | surfaced hollow or tubular roll »
present residing at Lawrence, county of Essex, The lower end of each levera?, carryingthe
5 State of Massachusetts, have invented an Im- | roll 0’, referred to, has connected to it a suit- 53
provement in Drying-Machines, of which the | able spring 4%, which spring acts normally to
following description, in connection with the | move the said roll to the right, viewing Fig.
accompanying drawings, is a specification, | 1, so as to exert a pull on the web w of paper
like letters and figures on the drawings rep- | led from the cylinder B up over the said roll
1o resenting like parts. 0" and then over roll C to the drum or roll B’. 6o.
This invention in drying-machines has for | The connection of thesaid springs with the
its object to provide amachine havingsieam- | said arms will be such as to enable the said
heated cylinders, with means for automati- | springs to be adjusted on the said arms, the
cally regulating the admission of steam into | latter for such purposebeing shown ascurved
15 the said cylinders to heat the same more or | and provided with a series of notches, with 63
less, according to the condition of the mate- | any one of which the said spring may be en-
rial being passed over the said rolls and dried, | gaged, the spring being shifted according to
the said material varying in length due to | the class of paper being dried, the heavier
the quantity of moisture in it, so that it is | the paper the greater the stress desired to be
zo made to draw with more or less force on a | exerted by the spring, and vice versa. 70
roll or support, the movement of which by the One journal of the roll b’—as, fur instance,
strain of the material onitiseffectivein open- | the one shown in Fig. 1—has near its outer
ing or closing a valve, the valve being closed | end a worm ¢, which engages a worm-gear ¢’,
as the material is contracted by the dispel- | mounted on a shaft ¢* adapted to rotate in
25 ling of moisture. ) . bearings of suitable arms ¢*, depending from 75
Figure 1 is a partial side eievation of a | a frame ¢, having at one end a hub, (see Fig.
drum or cylinder drying-machine; Figs. 2, 3, | 6,) which surrounds loosely that journal of the
and 4, details to be referred to, Fig. 2 being | roll b’ which is provided with the worm c, re-
a partial section to the left of the dotted line ; ferred to, the said hub being between the
30 @, FFig. 1; Fig. 5, a much enlarged side eleva- | regular bearing for said roll and the said 8o
tion of part of the machine shown in Iig. 1; | worm. Thisframeis of suitable shape to con-
Fig. 6, an enlarged detail showing partof the | tain portions of the different parts or devices
stand o with one of thelevers supporting one | employed to-operate the valve-rod ¢, as will
end of the roll b and some of the operative | now be described. Thisframe e {(shown sepa-
35 gearing, and Fig. 7 is a detail showing the | rately in Fig.7) is rounded for part of its 83
frame e detached. length, as at 3, leaving a shoulder 4, against
The frame-work A, alike at each side of the | which shoulder bears the hub 5 of a rocker-
" machine, the steam-heated drying drums or | lever d, mounted loosely on the said frame
cylinders B B’, and the guide-rolls C C are | and having, as shown, a groove 6 (see Fig. 2
40 and may be all as usnal in drying-machines, | in its longer arm, which receives loosely a go
such as commonly employed for drying pa- | slide block or roll 7, entered by a crank-pin 8
per and other articles. of the rotating shaft ¢> The rocker-lever ¢
In aceordance with my invention I have ; at itsupper end has pivoted upon it two pawls
erected upon each side frameasuitablestand | d’ d? each pawl having a like pin 100 (see
45 @, each having at its front end a suitable | Fig. 5) to rest on the convexed surface of a 93
bearing ¢ for the reception of astud ¢? upon | shield d% fast upon the end of an-oscillat-
which is mounted a roller-carrying lever ¢, | ing shaft d* having its bearings in an L-
the upper end of each lever, one near each | shaped arm d°, pinned at one end by pin
side of the machine, having a suitable bear- | 101 to the frame eor its rounded end 3. The
5o ing ot the said bearings receiving the journals | round part of the frame e receives upon it 100
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loosely asleeve f, having at one end a ratehet-
wheel f/ and at its other end a worm f*. The
oscillating shaft d* is squared, as at 13, for
part of its length and has a depending finger
df, which enters a cam-slot 12 in a hub-like
part a'®of the stand ¢. Thesaid shaft d*also
has an upwardly-extended lug 14 near that
one of its ends which takes bearingin the arm
g, fast on the outer end of the part 3 of the
frame e, and this Iug receives an adjusting-
screw 15, which enters a part of the said fin-
ger d% so as to adjust the same longitudinally
on the said rock-shaft, and thus place the
finger d® in such part of the said cam as to
enable the said ecam to normally keep the
shield in such position as to hold both of the
pawls d’ d? out of engagement from the said
ratchet-wheel f/, such position of -the said
parts being desired when the paper is being
properly dried, any variation, however, in the

drying of the paper resulting in sliding the_

frame, and the rock-shaft d* with it, to cause
the finger d° to travel in one or the other di-
rection in the cam-slot 12 to enable one or the
other pawl d’ ord? to engage the ratchet f” and
turnthe sleeve f and cause its worm f*in en-
gagement with the sector-lever f* to move the
said leverabout thestud f*and cause its arm
f?in connection with the valve-rod ¢® to raise
or lower the valve-piston ¢’ (see Fig.4) to more
or less cover or uncover the inlet-port 17 of
the valve-case ¢. The piston ¢® of the valve
(shown by its movement) controls the en-
trance of exhaust-steam into the pipes lead-
ing into the drums or cylinders B B’, the ex-
haust-steam usunally affording sufficient heat.
Should such-be not the case, however, an
auxiliary valve ¢® is provided, its piston nor-
mally closing the live-steam inlet ¢ the lap
of the piston ¢’ being greater than that of the
piston ¢®. The stems of both are connected
by the cross-piece ¢ and to the valve-rod ¢¥,
as shown. The port ¢® is the outlet-port for
both live and exhaust steam.

From' the forgoing description, in connec-
tion with Fig. 4, it will be seen that when the
rod ¢* ig raised the pistons ¢* and ¢& will be
lifted and the port 17 opened. Usually, how-
ever, owing to the greater lap of piston c?, the
port ¢® will not be opened, and only exhaust-
steam will pass through the outlet ¢°. Should
the rod ¢ be lifted still higher, however, the
piston ¢® will then uneover the live-steam in-
let ¢%, and live steam will enter and pass
through into the outlet-port ¢ by way of the
opening ¢®. When the rod ¢* is lowered, the
port ¢’ is closed first, and will remain closed
until and after the port 17 is entirely closed,
such position of the pistons being shown in
Fig. 4.

The arm f% has pivoted on it at 21 a catch
20, to which is jointed the valve-rod ¢, and
the arm f9 carries a latch 7, (see Fig. 5,) hav-
ing an ear i/ and an extension /% the said
latch normally engaging the said catch and
keeping the valve-rod up. The valve-rod is
shown as provided with a shoulder 22, and
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below .it ‘is pivoted a stop 25, made adjust-
able by a set-serew 24 in an ear25 of a plate
26, connected to the stand a¢. A radius-bar
h?is pivoted to the stand and liesin the plane
of movement of a pin 27, extended from the
bar g.

In practice the rotation of the shaft ¢® vi-
brates the pawl-carrying lever d and works
its pawls over the shield d?; but-the latter at
required times permits one or the other of
the said pawls to engage and turn the ratch-
et-wheel f” and the sector-lever f2 f° to thus
gradually open or close the valve for-the en-
trance of more or less steam into the drying-
cylinders as needed to bring them into the
proper heated condition, as the state of the
paper or material being dried requires.

In practice let it be supposed that the fin-
ger % has been adjusted into its normal po-
sition, as in Figs. 3 and 5, or substantially
midway in the inclined part of the slot re-
ferred to. Now, if the temperature of the
cylinder changes and becomes, for instance,
higher, then let it be supposed that paper is
being acted upon. The paper, by being dried
too rapidly or over-dried, causes the roll &',
acted upon by the paper between the two
rolls Band B’, to be moved against the stress
of springs b% and in such movement the frame
e is also moved by the roll 0/, so that the
worm f? in engagement with the teeth of the
sector-lever f turns the said lever slightly to
lower the valve-rod, and at the same time the
movement of the finger d° in the slot 12, re-
ferred to, slightly rocks the shaft d* so that
the shield d? permits the pawl d’ to engage
the ratchet 7 and rotate the worm 2 to con-
tinue the closing movement of the said valve.

In case the cylinders are too cool and the
paper becomes too moist between the rolls I3
B’, so that the roll D’ is moved by the stress
of the springs b% then the rock-shaft d*in the
movement of the frame ¢, as described, will
be turned by the cam-slot 12 in the opposite
direction to thus cause the pawl d? to act and
open the valve. In case the web of paper

should break then the roll &/, not being atall

restrained, will be moved by the springs 0?
sufficiently to bring the pin 27in contact with
the radius-bar 7 and cause it to be moved to
strike the lug A’ and turn the lateh i to re-
lease the catch 20 and let the valve-rod drop
until the shoulder 22 thereon meets the stop
23. The arms «® have each a projection n,
(shown by dotted lines, Fig. 1,) which stands
between two adjusting-screws or limiting-
stops 30 31, the position of which determine
the extent to which the arns @ carrying the
roll &’, may move in either direction.

This invention is not limited to the exact
construction of the parts described, as the
same might be variously modified in shape
without departing from myinvention, the gist
of which is to automatically control by or
through the changing conditions of the arti-
cle being dried the admission of more or less
heat into the drying-cylinders.
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It will be noticed in operation that varia-
tions in the material or the speed at which it
is dried acts to give an initial movement to
the roll and frame e, so that it by sliding in
one or the other direction determines which
of two pawls d’ ? shall work and actuate the
devices for admitting more or less steam, as
desired. The shoulder 22 preventsthe valve-
rod ¢® from dropping solow as to fully cut off
the flow of steam.

I claim—

1. A drying apparatus containing the fol-
lowing instrumentalities, viz: a steam-heated
drum, a valve to control the admission of
steam thereto, a roll over which the article
being dried is passed, a spring to control the
said roll and move it in opposition to the
strain of the material on the roll, and inter-
mediate devices between thesaid roll and the
said valve, comprising a guide-frame, sleeve
and attached worm, a toothed sector, a ratch-
et-wheel and pawls to rotate it, and devices
connecting the toothed sector and valve to au-
tomatically control the admission of steam in
quantity as needed to keep the drying oper-
ation uniform, substantially as desecribed.

2. The steam-heated drum, a valve to con-
trol the admission of steam thereto, the roll
b’, the levers in which it has its journal, the
worm ¢, and the worm-gear ¢’, the shaft ¢
crank-pin carried thereby, and the frame e,
rocker-lever having two pawls, the sleeve f,
having aratchet-wheel £/, and a worm f* and
the sector-lever f%, and mechanism interme-
diate said sector-lever and steam-valve to
control the latter, combined with an oscillat-
ing shaft d* having a pawl-controlling shield
to permit one or the other of the said pawls
to engage the ratchet-wheel, substantially as
described.

3. The steam-heated drum, a valve to con-
trol admission of steam thereto, the roll ¢’,

its pivoted bearings, the guide-frame e, the

sleeve f, mounted loosely thereon and having
a ratchet-wheel and a worni-gear, the sector-
lever f% valve operating mechanism inter-

_mediate said valve and sector-lever, the rock-

er-lever d, having pawls d’ d? and the oscil-
lating shaft d*, havingthe finger d’, combined
with the stand having a slot to co-operate

with the said finger, whereby the longitudi--

nal movement of the frame e causes the said
rock-shaft to be turned to permit one or the
other of the said pawls to engage the said
ratchet-wheel, according as it is desired to ro-
tate the said worm /7 in one or the other di-
rection, substantially as deseribed.

4. The steam-heated drum, a valve to con-
trol admission of steam thereto, the roll D7,
its pivoted journal-bearing levers, the gnide-

(4]

frame e, the sleeve f, mounted loosely there-
on - and having a ratchet-wheel and a worm-
gear, thesector-lever /3, valve-operating mech-
anism intermediate said valve and sector-le-
ver, the rocker-lever d, having pawls d’ d?,
and the oscillating shaft d* having the finger
df, combined with the stand having a slot to
co-operate with the said finger, whereby the
longitudinal movement of the frame e causes
the said rock-shaft to be turned to permit one
or the other of the sald pawls to engage the
said ratchét-wheel, according as it is desired
to rotate the said worm f? in one or the other
direction, and with neans to adjust the said
finger on the said rock-shaft, substantially as
described.

5. The steam-heated drum, a valve to con-
trol the admission of steam thereto, the roll
b’, the levers in which it is journaled, the
worm ¢, the worm-gear ¢, the shaft ¢ a crank-
pin carried thereby, and the frame e, rocker-
lever having two pawls, the sleeve f, havinga
ratchet-wheel 7 and a worm f% the sector-
lever f% having the catch 20, the valve-rod,
and the lateh /i, combined with an oscillat-
ing shaft d* having a pawl-controlling shield
to permit one or the other of said pawls to en-

" gage the ratchet-wheel to open or close the

valve, substantially as described.

6. The steam-heated drum, a valve to con-
trol the admission of steam thereto, the roll
b’, the levers in which it is journaled, the
frame e, the sleeve f thereon, having a worm
1% the toothed sector-lever f°in engagement
therewith,its arm /% and the catch 20, pivoted
thereon and to the valve-rod, the valve-rod,
combined with the lateh /i, the part 3 of the
frame, its arm and pin 27, and means be-
tween it and the said latch tooperate the lat-
ter to release the catch 20, substantially as
described. ,

7. The steam-heated drum, a valve to con-
trol the admission of steam thereto, the roll
b’, the levers in which it is journaled, the
frame e, the sleeve f thereon having a worm
7% the toothed sector-lever f? in engagement
therewith, itsarm 7%, having the pivoted lateh,
and the connected valve-rod having a shoul-
der or projection 22, combined with the lateh
h, means, including a part 3 of theframe, arm,
and pin, to operate the latch to release the
catch, and with the stop 23 for the valve-rod,
substantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

: PETER DILLON.

Witnesses:

GEO. W. GREGORY,
Emuma J. BENNETT.
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