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form a part of this specification.

UNITED STATES

Patent OFFICE.

RICHARD SMITH, OF SHERBROOKE, QUEBEC, CANADA, ASSIGNOR OF ONE-
HALF TO THE FALL MOUNTAIN PAPER COMPANY, CF BELLOWS FALLS,

VERMONT.

PNEUMATIC DEVICE FOR LEADING PAPER THROUGH CALENDER-ROLLS,

SPECIFICATION forming part of Letterfs Patent Ne. 327,031, dated September 29, 1885.

A pplication filed December 26, 1884. (No model.)

To all whom it may concern:

Be it known that I, RICHARD SMITH, a citi-
zen of the Dominion of Canada, residing at
sherbrooke, in the county of Sherbrooke and
Province of Quebec,have invented certain new
and useful Improvements in Pneumatic De-
vices for Leading Paper Through Calender-

to be a full, clear, and exact description of
the invention, such as will enable others
skilled in the art to which it appertains to
make and use the samne, reference being had
to the accompanying drawings, and to letters
or figures of reference marked thereon, which

This invention relates to means whereby a
continuous rapidly-traveling paper web may

 be automatically induced to pass between and
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around the ‘‘calender-rolls,”” so called, and |

thus in its passage to receive a smooth and
finished surface, and is thereby adapted for
general commercial purposes.

Hitherto in the process of calendering the
paper web, as it passes continuously from the
driers of the machine, has been conducted and
guided through the stack of calender-rolls by
the fingers of the machine-tender, and seri-
ous accidents are continually oceurring, in
which the fingers of the operator get jammed
and terribly bruised and the danger multi-
plied, since the paper web has to be restored
every time 1ts continuity is interrupted for
any cause whatsoever. Moreover, in the pro-
cess of ‘“mending up’’ a large amount of
““broken”’ 1is produced, because the draft
and tension across the paper web is not uni-
form, and folds or wrinkles are caused, which
at once make a crack or break in the paper,
and these continue until said tension is prop-
erly restored, the paper during this interval
being rendered nseless for commercial pur-
poses.

Toovercome these objections, and to render
the waste of the paperlessand make the effort of
mending-up not so laborious to the operative,
and reduce the danger to a minimum, I have
constructed the following improvements,
which embody the subject of my invention:
First, in the employment, in combination

with a series of wind cases or shields alter- so
‘nately arranged and disposed over one-half the
“periphery of each roll, of a current of air,
Steam, or gas (either pressure or suction) to
‘guide the paper web through the stack 3 8ec-
~ondly, in the use of spring-actuated ‘‘doctors,’’ s

T- [ 80 called, to prevent the web from winding up
Rolls; and I do'hereby declare the following

‘around a roll in lieu of advanecing down over
‘the surface of the next adjacent lower roll;
‘and, thirdly, in the employment of a pair of
switt-running draft-rolls disposed upon the 6o
tree end of a swinging table or ecarriage,
‘whereby the slack is taken up and proper
‘tension produced upon the paper web prior
‘to its introduction round and through the .
rolls forming the calender-stack, all of which 6 g
‘arrangements and constraction I will proceed |
to fully and completely describe.
- In the drawings accompanying this speci-
fication, I have shown in Figure 1 a side ele-
‘vation of my invention arranged as a whole 70
and fitted upon the calender-roll stack and
drier-frame, the two upper rolls being in see-
tion. Figs. 2 and 3 represent a plan of the
apparatus; and Fig. 4 a longitudinal and Fig.
5 a transverse section, both enlarged, of one 7z
of the “*doctors,”” so called.
- In these drawings I have shown a portion
of the drier-frame of a paper-machine at A,
with one of the driers at A’, and with the
paper rolls ¢ ¢ mounted thereon. Suitably 8o
disposed in the standards B B', bolted to the
sides of the drier-frame, is the swinging table
U, the pivotof whichis the shaft D, extending
across the machine, while a corresponding
shaft, D', is similarly disposed upon the free 85
or swinging end of said table in proper bear-
ings. This latter shaft supports and ecarries
a draft-roller, B, which co-operates with a
like roll, E, spring-actuated, in order to pro-
duce friction between the two rolls, and con- go
sequent requisite tension upon the paper web.
T'his tension is to be inereased or diminished
according to the thickness of the web in pro-
cess of manufacture. The top surface of this
tableis of wood, properly smoothed and bolted o5
to the side frames, to stiffen the table and at
the same time give it the requisite lightness.
In order to actuate the draft-rolls B I, I




have attached to the ends of the shafts D’ D?

driving-pulleys F' I/, suitably bolted, of which

the latter, B, is the drwer while motive power

[O

[5

is furnished by a second belt and pulley, B,
connected thereto. |

‘Between the calender- shek and the end of
the drier - frame 1 have mounted two curved
arms or housmgs G G, which support parallel
shafts ¢ ¢/, carrying a series of rolls, d d d' @,
reSpeetlvely, while running over these ]dtter

is a series of endless belts or tapes, d* d% simi- |

lar to those used in pll[ltll]ﬂ‘ presses, “hlch

extend around a second semes of rolls, e ¢, of
‘the same diameter as ¢ ¢/, the rolls e ¢ bemg

mounted uponthelr slnftsff and are driven
by the driving -pulley G‘r", and at the same

speed as the ﬁlbt series.
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treme outer or swinging end of the table C,
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When theswinging table Cis moved upward; |
it is evident that some quick and read y means
must be adopted by which to sever the con-

tinuously-traveling paper web just prior to.its
alignment with the adjacent faces of the end-

less belts d* d* before entering between them.

To accomplish this objeet I haﬂve secured - a
saw-toothed plate or cutter, ¢, upon the ex-

and a fixed or immovable corresponding one
at ¢" between thehousings F IV, The teeth of
these plates interlock, and at the instant the
plateg has. passed by the fixed cutter ¢’ the
paper 1s severed without being stopped, and
18 {ree to continueits rapid passage, supported

between the endless belts d¢* ¢°, which carry it

to the stack of calender-rolls.

When the paper web is tr ave]mg continu-
ously and without interruption, the table re-
mainsinits normal or raised position, asshown
by the dotted lines in Fig. 1, and is locked to

the standards F F’ by any w ell known mechani-
cal device, as a spring cateh or bolt, while the’

tension .or pull of the rolls E ¥ ma be re-
moved entirely by means of a lever or other

their employment will be necessary.
The side standards or housings supporting

. the calender - rolls are shown at H H’, while

the rolls are represented at h &' h* W h suit-

~ably mounted and journaled in the usual ad-

)O

- matically through and around the rolls, it be-
‘comes necessary to partially cover and protect

>

justable boxes. Since I propose touse a blast
of air orits equivalent (eithersuction or press-
ure) in order to guide the paper web auto-

a portion of the surface of the calendering- rolls
in order to produce the desired effect, by con-
fining the current of air, and thus obllge 1t to

assume a certain dII‘F‘LthI] and carry with it

 the advance end of the paper web to be led

>0

- said rolls, a

between the rolls. I have therefore Shown

as partially closing the exterior peripheries of
seues of alternately oppositely-

disposed wind - cases, I 1 1%, &c., which are
plates bent plefelably concentnc ‘with the.
curvature ofthe rollsand extending theirentire
length. - Furthermore, I have rendered said |
Cases adJust&ble Wlth res'-pe{,t to the perlph-

'I‘Odej 9* 77, &e
kI are fa,stened to the wind-cases, the ends of

327,031

eries of the ro]ls—-th‘tt 18, they are made to

advance toward or wmhdraw from said rolls,

according as a blast of air is required to con-
duct the paper web when mending up. In

order to accomplish this readily and operate
“the entire series at one movement I have p1v-
oted at the base of the front St&ndard H, a

hand - lever, H*, to .which are attached two
parallel upnght connecting - rods, 4, which
operate simtlar oppositely-disposed bell-crank
levers J J’ J*, &ec., pivoted upon supporting-
whlle short arms or links %

which are secured and move within suitable
guides, K K/, &ec., attached to the standard H.
Parts similar to all these are duplicated aupon
the rear standard, H’, in order to move both

ends of said wind-cases the same amount and

at the same instant, and thus maintain them
equally distant at all times from the surlace
of the rolls. . S
In revolving bodies centrlpetal for ce always
exerts a somewhat important function upon

‘an object located upon its surface; hence, and
“more especially in paper- makmu* miachines,
‘the paper web has a great. tendency to ad-

here to the surface of the calender-rolls, and
pass continuously around one roll in lleu of

advancing on and around the next adJacent-

roll. This fact is especially noticeable in the
manufacture of light-weight paper, and I have
found it necessary to employ, in connection

~with the wind-cases above alluded to, a device

called a ‘‘doctor.” In this especial instance

I have terminated the upper extremity of the

wind-cases,  which enter between two rolls in
the sh&pe of 2 straight steel bar or doctor, M,

‘which is beveled to coincide, or appmmmate]y
| so, with the line of a tangent to the roll at the
point where said doctor touches said roll, and.

I find ‘that the most effective position is-

point a short distance to one side of the plaee
eqmvalent which will nullify the tension of |

- the springsuntil the web again breaks, when

of contact between the two rolls where the

‘exterior surface of the top roll first begins to.
assume an upward path of movement in its
rotation; hence, when the paperafter a break
18 to be mended up, the operator raises the
lever. and advances the wind-cases toward

the rolls and in close proximity thereto, while

their respective doctors are brought in close:
“contact with the upwardly-moving surface of:
each roll, and thus any tendency which the
paper web_ may have as it emerges from one
side between two rolls to the other to pass
up and wind around the top roll of the pair,
is instantly checked by the doctor, which, as?
‘the curve of the latter coincides Wlth the 1m-
terior curve of the wind-case, it guides the
paper along in its proper course down around:
The same action.
‘ensues as the paper.web emerges from between
the next two rolls and meets the next doctor, -
‘and so on down between the rolls composmg

the lower roll of said pair.

the staclk.

Mounted upon the wmd .cases, w1th which-
they are suitably connected, I have dlsposedf
| a series of plpes, L e, &c

- The latter com--
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municate with a blower, 1., either exhaust or .
pressure, and from which the air isobtained as -
means for guiding and passing the paper web
through the rolls. In the present instance I

assume & pressure-currentis applied and con-
tinuously passing in the direction of the path
of movement of the paper web, and I have
consequently perforated the pipes I I’ 22, &e.,

at any acute angle with the peripheries of the

rolls, so as to more readily pass along and
maintain the air-current in the sume direction
with the rotation of the roll. | |

The doctors M may be made simply as a
prolongation of the wind-cases; but, since they
remain In contact with the rolls every time
the paper web is mended, it necessarily fol-
lows that rapid wear will ensne, and the hand-
lever H* must accordingly be further actuated
to bring said doctors into proper position.
T'his, however, after much use, would bring
the wind-cases too closely to the rolls; hence
I propose, as shown in Figs. 3 and 4, spring-
actuated doctors in which either a series of
steel fingers, m m, &c., may be attached to a
plate M, or a continuous steel plate or bar
may be inserted within a recess formed in the
wind-cases and actuated by springs » n, &e.
By this device I can easily maintain the doe-
tors 1n proper contact with the peripheries of
the rolls, to compensate for the wear of the
former, and thus actuate the lever H? always
a fixed amount, just sufficient to bring the
wind-cases in proper relation to the surface of
the rolis.

The operation of this apparatus embodying
my invention is as follows, with the various
rolls and pulleys moving in the direction of
the arrows, as indicated: The paper web has
been interrupted and broken for some cause,
and 1t must be restored; hence the operator
drops the table C into a horizontal position
and lifts the lever H’ to bring the doctors to
bear against the rolls A 2/ 1% &e., and the wind-
cases I I I° near to the surfaces of said rolls.
The paper is then passed around the rolls ¢ «
and driev A’) thence over the table C between
the quick-running rolls E F, which exert suf-
ficient tension upon the web commensurate
with its strength, hence adjustable but not
enough to break it. Immediately upon the
proper restoration of the tension and removal
of the slack consequent upon the mending

up, the operator swings the table upward, .

the paper web meantime continuonsly passing
along until the movable cutter ¢ has engaged
with and passed the fixed cutter ¢’ upon the
arms ( G'. The paper web is then 1nstantly
severed, and the draft-rolls carry and feed it
directly to the tapes @ d* d?, whence it is con-
veyed to the entrance of the wind-case I in a
line airectly at right angles to the calender-
Ing-rolls—an important feature, since it obvi-
ates the loss of paper incidental to the ordi-
nary method, where the paper web is intro-
duced at an angle with the axis of rotation of
the rolls. Upon the arrival of the advance
end of the paper web in front of the wind-

- tween the rolls & and A,

case the pressure from the air-current throngh
the pipe [ forees it quickly around the roll %,
while the interior surface of said case main-

tains and guides'it in a proper direction be-

web emerges from between the rolls, although
1n close contact and with a tendency to pass
up and wind around the upper one, it at once
encounters the doctor, which removes it there-
fromand compels it to follow the curve of the
wind-case I’y when the pressure from the air-
current emerging from the pipe 7 still further
advances it, and so on through the rolls of the
stack, when it may either be passed onward
and led through in a similar manner by means
of a second .series of tapes @* @, to a second
stack, or be led to the reels, upon which it is
temporarily stored. |

lfinda greatadvantage acerues by the opera-
tion of conducting paper through ecalender-
rolls 1n the manner before premised—that 18,
the current of air in passing over the surface
of the paper exercises a very decided influ-
ence in cooling the heated continuous paper
web as it passes from the driers. Hitherto it
has been customary to grind and finish the
calender-rolls cold; hence after being mount-
ed In proper position, and the heated web has
passed through them for any length of time,
the rolls become hot and expand, and the re-
sult 1s that the faces of the rolls do not coin-
clde, since they were ground to fit when in
cool position; and I further find that g spe-
clal cold blast of air applied across the web
prior to its entrance between the rolls of the
stack and independent of the current induc-
ing the progress of said web through the stack,
accomplishesthe cooling of the individual rolls
to remain cold; hence there is no expansion,
and the surfaces coincide exactly with the
greatest degree of efficiency.

I claim— |

1. A series of revolving rolls, over and be-
tween which passes a continuously-traveling
paper web, in combination with mechanism
which applies a current of air or its equivas-
lent to said web in the direction of the path of
travel of the latter, substantially as set forth.

2. In a paper-machine, the combination,
with the driers and calenders, of a pair of
quick -running draft-rolls, so arranged that
the normal tension shall be restored to the
continuous traveling paper web prior to its
Introduction between said calenders, substan-
tially as and for purposes herein described.

o. In a paper-machine, the combination,
with the quick-ranning draft-rolls, the Swing-
Ing table, and the cuiter or knife attached
thereto, of the fixed cutter, whereby the con-
tinuously-traveling paper web may besevered
without eessation of its movement, and thenece
conducted to the calendering-rolls, substan-
tlally as described.

4. The combination, with the driers and cal-
ender-rolls, of the swinging table, the quick-
running draft-rolls, and the endless belts or
tapes, by means of which the continuous trav-

70
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| 'elmg paper web is conducted to the calenders | roll, substantlahy asand for purposes seb forth.

1O

- with and partially inclosing -and adjustable

rs

‘arranged and operating subﬁtantlally as de-

in paths of movement at right angles to their
axis of rotation, substantially for purposes set
forth.

- b, The comblnatmn with a series of revolv-
ing rolls, of a series of alternately oppositely-
disposed adiustable curved plates partially
inclosing the peripheries of said rolls, all

scribed.
6. The combination, with a revolvmg roll,
of a shield or cover, bent concentric there

with respect toits periphery, Substantlally as
stated.

7. The combmatlon, wlth a pair of rolls
provided with and partially inclosed by bent
shields, of a spring-actuated bar resting upon
and in contact. Wlbh the surface of the apper |

8. The combination, with a roll, 2, and wind-

shield I, mounted in suitable gmdes of the
levers H? J and the connecting-rod k, by which
adjustment of the shield 1is effected with re-
spect to the periphery of the roll, substan-
tially as stated.
9, The combination, with the revolving rolls
hk, &c., wind-cases I I’ &e., of a guide or doce-
tor,M prowded with the Sprmn* -actuated teeth
m m, &C., substantlally for the purposes set
forth

In testimony whereof 1. afﬁx my Slgnature'

in pr esence of two w1t:uesses _—
RICHARD SMITH

-Witnessés: | |
-H. E. LODGE,
~A. F. HAYDEN.

25

30




	Drawings
	Front Page
	Specification
	Claims

