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UNITED STATES

PaTeENT OFFICE.

ALONZO S. WOODWARD, OF PEPPERELL, MASSACHUSETTS, ASSIGNOR OF ONE-
HALF TO GEORGE JENKS AND FRED W. LOVEJOY, OF SAME PLACE.

PRESSURE-CONTROLLED APPARATUS FOR CALENDERING-ROLLS..

SPECIFICATION forming part of Letters Patent No, 546,480, dated September 17, 1895,
Application filed January 30, 1894, Renewed July 6, 1895, Serial No. 556,168. (No model)

To all whom it may concerrn:
Be it known that I, AT.ONZO S. WOODWARD,
of East Pepperell; in the county of Middlesex

and State of Massachusetts, have invented

certain new and useful Improvements in

Pressure-Controlled Apparatus for Calender-

ing-Rolls, of which the following is a specifi-
cation.

In paper manufacture it is necessaryto re-
lieve the calendering-rolls of pressure when
introducing the paper, in order to prevent
breakage of the latter, and heretofore the
pressure has been applied and removed by
hand, the pressure-controlling screws being
turned with a wrench or other means.

It is the design of thisinvention to provide
means for controlling the pressure by the
power which operates the rolls. :

To this end the invention may be Sdld to’

consist in the combination, with a set of cal-
endering-rolls and pressure-applying devices,
of means for operatively connecting one or

more of the rolls with said devices and means’
for automatically breaking the connection at.

a predetermined point.

The invention further consists in 1ncxden-
tals to the above, all of which are fully de-
seribed hereinafter, and recited in the claims.

The invention is illustrated in the accom-
panying drawings, of which—

Figure 1 shows a partial front elevation of
a set of calendering-rolls with my improved
pressure-confrolling means combined there-
with. Fig. 2 shows a top plan view. Fig.3
shows an end elevation with the pressure-con-
trolling devices in inoperative or normal ad-
justment. Fig. 4 shows a similar view with
said devices connected for removing the press-
ure. Fig. 5 shows a detail of a section of
a chain which forms part of the apparatus.
Figs. 6, 7, and 8 show modifications.

The same letters of reference indicate the
same parts in all the figures.

In the drawings the letter a designates col-
umns which support the rolls.-. b designates
the rolls arranged in vertical series between
said columns and resting one upon the other.

¢ designates yokes which confine the jour-
nals of the rolls and fit- slidewise on the col-
umns.

d designates intermeshing gears on the
rolls and driven from a pulley d’.

edesignates cross-pieces extending between
the upper ends of the columns, and f desig-
nates screws supported by said cross- pleces
and bearing on thé top yokes ¢. By turning
said screws-pressure is applied to and re-
‘moved from said rolls. - Heretofore these
serews have been turned by hand. My in-
vention provides for operating said serews by
the. power which drives the rolls.

The means here shown for operatively con-
necting the serews with the rolls are arranged
as follows: Two adjacent rolls carry sepa-
rated gears B, having reverse directions of
rotation, and an endless chain 7/ passes on op-
posite sndes of said gearsand isnormally dis-
connected therefrom It may be connected
with either of said gears by means of an os-
cillatory fork, whose arms 2? extend on oppo-
site sides of the gears and carry anti-friction
‘rollers h3, between which one streteh of the
chain passes. The said fork is pivoted cen-
trally to a beaunv on one of the columns a,
as shown at a/, and has a handle 24, by means
of which the fork may be oscﬂlated and the
chain carried thereby into engagement with
one or the other.of the gears h sufficient
slackness being allowed in the cham for this
purpose. Obviously when the chain is en-
gaged with one: gear it is driven in one direc-
tlon, and when enoaved with the.other gear
it is driven in the oppOSIte direction. The
stretch of chain opposite that engaged by the
fork is provided with a pair of lateral lugs z,
and the fork has a -centrally-located arm ¢,
which extends between said -lugs, and is
adapted to be acted upon thereby at prede-
termined times to disconnect the chain and
gear. The lugs ¢ may be located to bring
about the d1sconnect10n at the proper tlme
The chain is'carried by sprocket-wheels j and
j', supported on studs at the top and bottom
of the supporting-frame. The stud support-

ing the upper sprocket-wheel j also carrles a
Spur-gear. 7% in mesh with a larger gear 5%, on
a shaft 7% extendmw across the top of 'the
frame and hav1n0‘ worms 5%, which mesh with
worm-wheels 75 affixed to She screws fo Ttwill
now be understood that when the handle
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It is operated to throw the chain into en-
gagement with one of the gears 7. the screws
S will be turned in one direction, and when
said handle is operated to throw the chain
into engagement with the other gear ) the
screws will be turned in the opposite direc-
tion, and that at a predetermined point the
action will be automatically stopped by the
lugs ¢ encountering and moving the arm 7.
Thus pressure may be applied to and re-
moved from the rolls by the power which
drives the rolls and the operation automati-
cally limited.

It is evident that the invention may be car-
ried out by other meansthan here shown, and
hence is not limited in this respect. For ex-
ample, the construction shown in Fig. 6 may
be employed to accomplish the purpose, and
for some reasons is preferable to that already
deseribed. In this modified form the lateral
arms m of a T-shaped lever, whose central
arm m’ constitutes a handle, earry rollers m?
to act on the onter side of the chain n, whose
links form cogs to intermesh with the gears
7/ on two of the calenders, so that by tilting
the lever the chain may be carried into mesh
with either of said gears according to the di-
rection of movement of the lever. The ends
of the arms m are beveled, and detent-levers
0, pivoted to the frame of the machine, are
carried against them by gravity, said levers
being formed with catches to take over the
arm m and thereby hold the chain in mesh
with the gears. The detent-levers extend
across the chain and carry rollers o', bearing
against the inner sides of the latter and nor-
mally holding the chain out of engagement
with the gears. In the operation of the ap-
paratus when the T-shaped lever is turned
on its pivotin one direction one of the rollers
m?is carried against the chain, throwing the
latter into mesh with one of the gears, and the
arm m is carried past the catch of the detent-
lever, sothatsaid eatch takesoverit,and by its
movement to effect this carriesits roller back
to permit the chain to mesh with the gear.
The parts are locked by the engagement of
the detent with the arm m and are auto-
matically restored to normal adjustment by a
lug p on the chain coming against a suitably-
formed part of the detent back of its pivot,
said lng moving the detent in a direction
which causes its roller topush outward onthe
chain, tending to disengage it from the gear
and its catch to be moved free from the lever-
arm. This modified construction has the ad-
vantage that the chain can be carried in closer
preximity to the gears, and not so great a
lateral movement of it is required to throw it
into and out of engagement with the gears.
Moreover, it provides means for locking the
parts with the chain in engagement with
either gear.

While the calendering-rolls are shown as
connected by gearing, this is not essential,
and in the class of work to which my inven-
tion applies such gearing would not be em-
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ployed; but the rolls would operate by fric-
tion.

The form of chain shown in Fig. 6 is the
preferred form, and in practice the lower
wheel supporting the chain is simply an idler
having a plain periphery, and the teeth of
the upper wheel are spaced to engage every
other link of the chain to avoid eramping.

Referring next to the modification shown
in Fig. 7, the letter » designates friction-rolls
affixed on the journals of two of the calen-
dering-rolls, and ¢’ designates a friction-roll
carried by a lever 7* and designed for oper-
ative contact with either of the rolls 7. A
gear r? is arranged to rotate with the roll +,
and meshes with the chain 7%, which is in op-
erative connection with the pressure-apply-
ing serews, as in the constructions before de-
seribed. DByoperating the lever #? the roll 7/
is thrown into contact with one or the other
of the rolls », according as the pressure is to
be applied or removed, and the rotation of
the gear »° thereby produced causes the chain
to be driven in a direction to accomplish the
desired result. The lever is shown as guided
and limited in its movements by the engage-
ment of a bolt #% in a slot #%of a fixed bracket
A suitable amount of friction may be se-
cured by means of these provisions to cause
the lever to be maintained at different posi-
tions to which it is brought. The chain may
be provided with lugs, as before, to effect an
automatic disconnection at a predetermined
time.

In the modification shown in Fig. 8 a bevel-
gear s is affixed to the journal of one of the
carrying-rolls, and a vertical shaft s’ carries
loose bevel-pinions s%, meshing into said gear s
at opposite sides, and is conneeted through
skew -gears s* with the pressure-applying
serews. A doubled-ended cluteh s!is splined
on the shaft s’ between the pinions s* and is
adapted to connect with either of them, they
being provided with cluteh-teeth, as shown.
A shipper-lever s° controls the double-ended
cluteh, so that by operating said lever the
shaft s’ may be caused to be driven in either
direction, so as to apply orremove the press-
ure. Automatic disconnection is effected
throngh the following instrumentalities:
Bevel-gears ¢ connect theshaft s’ with a shaft
', which carries a pulley 2. A belt #, car-
ried by this pulley and another pulley ¢4, has
affixed to it lugs &%, adapted to act against the
shipper-lever.

Having thus described my invention, what
I claim as new, and desire tosecure by Letters
Patent, is—

1. The combination with calendering rolls
and devices for applying pressure thereto, of
means adjustable to operatively conneect one
or more of the calendering rolls with or dis-
connect the same from said pressure applying
devices, whereby pressure may be applied or
removed by the revolution of the rolls, and a
disconnector set in motion by the establish-
ment of the connections,
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2. The eombination with calendering rolls
and devices for applying pressure thereto, of
means adjustable to operatively econnect one
or more of the calendering rolls with or dis-
connect the same from said pressure apply-
ing devices, whereby pressure may be applied
or removed by the revolution of the rolls, and
a disconnector in the form of an endless trav-
eler set in motion by the establishment of the
connections. -

3. The combination with calendering rolls
and devices for applying pressure thereto, of
means adjustable to operatively eonnect one
or more of the calendering rolls with or dis-
connect the same from said pressure apply-
ing devices, whereby pressure may be applied
or removed by the revolution of the rolls, a
cluteh lever for making and breaking the con-
nections, and an endless traveler set in motion
by the establishment of the connections and
having a lug or lugs to act against the cluteh
lever and break the connections at a prede-
termined point.

4, The combination, with calendering-rolls
and screws for applying pressure thereto, of
gears on two of the rolls, a chain adapted to
engage said gears and operatively connected
with the pressure-applying serews, and means
for engaging the chain with cne or the other
of said gears.

5. The combination, with calendering-rolls
and screws for applying pressure thereto, of
gears on two of the rolls, a chain adapted to
engage said gears and operatively connected
with the pressure-applying serews, and a le-
ver having lateral arms which engage the
chain on opposite sides of the gears and by
whose oscillation the chain may be engaged
with one or the other of said gears.

6. The combination, with-calendering-rolls
and screws for applying pressure thereto, of
gears on two of the rolls, a chain adapted to
engage said gears and operatively connected
with the pressure-applying screws, and alever
having lateral arms which engage the chain
on opposite sides of the gears and by whose

oscillation the chain may be engaged with
one or the other of said gears, the said lever
having a centrally-located arm extending be-
tween lugs on the chain, substantially as and
for the purpose described. .

7. The combination with calendering rolls
and devices for applying pressure thereto, of
means adjustable to operatively connect one
or more of the ealendering rolls with or dis-
connect the same from said pressure apply-
ing devices, whereby pressure may be applied

or removed by the revolution of the rolls, de-’

tent devices for locking the parts in connec-
tion, and detent {ripping means set in motion
by the establishment of the connection.

8. The combination, with ealendering-rolls
and screws for applying pressure thereto, of

gears on two of the rolls, a chain adapted to

engage said gears and operatively connected
with the pressure-applying screws,alever hav-
ing lateral arms which engage the chain on op-

posite sides of the gears and by whose oscilla-

tion the chain may be engaged with one or the
other of said gears, and detents which engage
and lock the lever and carry rolls to act on
the chain. '

9. The combination, with calendering-rolls
and screws for applying pressure thereto, of
gears ontwo of the rolls, a chain adapted to
engage said gears and operatively connected
with the pressure-applying serews, a lever
having lateral arms which engage the chain
on opposite sides of the gears and by whose
oscillation the chain may be engaged with
one or the other of said gears, detents which
engage and lock the lever and carry rolls to
act on the chain, and a lug or lugs on the
chain to act on the detents.

In testimony whereof I have signed my
name to this specification, in the presence of
two subseribing witnesses, this 4th day of
January, A. D. 1894.

ALONZO S. WOODWARD.

Witnesses:

HORACE BROWN,
A. D. HARRISON.
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