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UNITED STATES

PATENT OFFICE.

 THOMAS H. SAVERY, OF WILMINGTON, DELAW ARE.

"PAPER-MAKING MACHINE.

- SPECIFICATION formmg pa,rt of Letters Patent No, 694 427 da:ted Mal ch -4, 1902

A.uphoatlon ﬁled June 25 1901 bena,l No 65, 908

£No model.)

T all whom it maz 1/ CONCETTes .
Be it known that I, THOMAS IH. SAVERY a

~eitizen of the Umted Stdtes remdmﬂ' at Wﬂ-_

mington, county of Newcastle and. State of
Dela,wa,le ‘have invented cel’ram new and

useful Immovements in Paper-Making Ma- |
chines, fully deseribed and represented in the
| follomnn‘ specifieation and the accompanying

dmwmws forming a part of the same.

This mventlon relates to certain 1mp1m e-
‘ments in paper-making machines, and more

particularly to paper- mal{mﬂ' machines of the

Jfourdriniertype. In paper-makmwm‘whmes

20

Y
~and the length and diameter of the br east-_

of the Fourdrinier type, as is well known, a.

making-wire is employed. This wire FUDS

from the couch-roll to and around the breast-
roll, which is located at the extreme end of
the machine, and after passing around- the
breast-roll it runs over snitable guides back |
It is customary in such

to the couch-roll.

machines to drive the couch- roll, said roll

operating to drive the ma.kmn'-wwe ‘which in

turn drives the breast-roll. The lenﬂ‘th and
width of the. making-wire in such machmes
have of late years been constantly increasing

roll have 1nereased in proportion, so that at

~ thepresent time the breast-rolls are very long

20
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‘and heavy, being in some instances one hun-

dred and sixty inches in length and sixteen
inchesindiameter. Thestrain 1mposed upon
the making-wire by driving the heavy breast-

roll is very GOHSIdel able, and if, fuarthermore,

this roll does not move at the same sur'faee

speed as the making-wire the wire will nec--

essarily slip on it and Wear.

1t 18 the object of this invention to prod nce

a paper-making machine of the type referred
to in which means independent of the wire
shall be provided for driving the breast-roll.

With this and other obJeetS in view the in-
- vention consists in certain constructions and.

in certain parts, improvements, and combi-
nations, as will be hereinafter fu113 described
and then specifically pointed outin the claims

‘hereunto appended.

In the accompanying dmwmﬂs forming a
part of this specification, and in whmh hke

characters of reference indicate the same

parts, Ifigure 1 is a side view of so much of
a paper-making machine as is necessary to
an understandmn‘ of the invention. TFig. 2is

‘mit vertical adjustment of the frame.

- an end view of the construection bhown in Fig.

1, the view being taken in the duectlon of:'-

the arrow 2 in qald figure. Fig. 3 is'a plan

view, and Figs. 4 and 5 medetmlne“sﬂlus- .

tlatmn' mod1ﬁed forms of construction.

Refelrmn' to the drawings, which illustrate

one embodlment of the mventlon 1 indicates
‘the fixed portion of the frame of the machine.

6o

This fixed portion of the frame serves to sup-
port the usual suection-boxes 2 and has piv-

oted to it thesiderails 3of theshaking frame.
The shaking frame employed may be of any
usual consbluctm'} but will preferably be
thatdeseribed in mv Patent No. 675,072,dated

May 28, 1901, The construction of thls fra.me
is fully-deseribed in said patent, to which ref-
erence is made.

upper ends of a U-shaped frame 4, said U-

shaped. frame being further connected to the
‘rails by means of struts 5.

This U-shaped
frame serves to support the breast-roll 6, this

roll being mounted in Sultable bealmﬂ's 7,

carried on said frame.

TFor the purpose of thisap-
plication it is sufficient to say that.the rails
o are connected at their forward ends to the

The sh&kmmP frame nmy beoperated in any

suitable manner. Preferably, however, as

1in the patent referred to, it will be Supported

on springs 8, the connectwns between the
frame and the springs being such as to per-
As
shown, the frame is vibrated by means of a

'rotating crank mechanism 9 and a spring-
pitman 10, the vibrating action being assist-
,ed by means of springs 11 mounted on a rod

8o

2 and bearing against fmks 13, carried on

the U- shaped frame, the construction being
substantially that deseribed in the patent be-
fore referred to.

At the other end of the

QQ

stationary frame the couch-roll 14 is mount-

ed, said roll, as shown, being supported in
%mta,ble bemmﬂ-‘s in sta,ndards 18.
16 passes around the couch-roll, over the sue-

tion-boxes 2, over the table- 10113 17, over the

breast-roll, and then is returned over suit-
able ﬂ'uldes 18 to the couch-roll. As is cus-

' tomary in Fourdrinier machines the couch-

roll is driven, and the mechanism employed
for this purpose may be of any suitable con-
struction. As shown, the machine is pro-
vided with a power-sha,ft 19, said shaft car-

| rying a suitable pulley 20, ar_ound which runs

The wire
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shaft which drives the couch-roll.

5:;':

a belt 21, said belt being driven from any
suitable source of power. The shaft 19 is
provided with a bevel-gear 22,said gear mesh-
ing with a bevel-gear 23, which is mounted
on a shaft 24, said shaft being suitably con-
nected, as by means of clutch-collars 25, to
the couch-roll shafr. |

According to the present invention the

breast-roll is driven independently, thereby -

relieving the making-wire of the great strain

which is imposed upon it'when it drives this

roll. 'The power for driving the breast-roll
may be derived from any suitable source of
power, and the means by which it 18 driven
may be of any desired construction. Pref-
erably,however,as in the construction shown,
the breast-roll will be driven from the power-
The driv-
ing connections between the power-shaft and
the breast-roll may be widely varied. As
shown, a driven or counter shaft 26 is used,
which shaft may be located either above, be-
low, or alongside the machine. As shown,
1t 1s located below the machine and below the
floor upon which the machine is mounted,
being supported insuitablehangers27. This
shaft is provided with a belt-pully 28 and is
driven by means of a belt 29 from a belt-
pulley 30 on the power-shaft 19.

At the forward end of the machine and also
below the floor which supports the machine
there 1s provided a short shaft 31, said shaft
being supported in suitable hangers 32. This

short shaft 31 is provided with a bevel-gear |

59, which meshes with another bevel-gear 34,
A third shaft 35
18 provided in the construction shown, said
shaft being supported in suitable bearings
on standards 36. Thisshaft 35 carries a belt-
pulley 37, said pulley being driven by means
of a belt 38 from a Lelt-pulley 39 on the shaft
31, before referred to.

It may be here remarked thatitis desirable
to provide means which will compensate for
any inequality between the surface speed of
the wire and the breast-roll, this compensat-
1ng means being of such a charactm as to in-
sure that the breast roll will always move at
the same surface speed as the wire, for if the
two do not move at the same surface speed
the wire will rub on the roll and become worn.
The compensating means employed may be
variously constructed and may be located at
any suitable point in the driving connections.
In the form of machine shown, however, the
belt 38 is so constructed that it will slip with
relation to its driving-pulleys. Should, there-
fore, the driving mechanism tend to duve the
shaft 35, which cm'ries the belt-pulley 37 and
which is connected to the breast-roll shaft by
means to be hereinafter described, at a speed
which will cause the surface of the breast-roll
to move at a speed which does not correspond
to the speed of the wire, the belt will slip with
relation to its pulleys. Anytendency todrive
the breast-roll at a surface speed which does

not correspond to the speed of the wire will |

r
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therefore be immediately corrected by this

compensating mechanism.
The connections between the shaft 35 and

the breast-roll shaft may be of any suitable

character, but should be such as to permit the

70

lengthwise movement of the breast-roll shaft

due to the movement of the shaking frame.

In the preferred form of the construction a-

flexible shaft 40 is provided, said shaft being

75

connected to the shaft 35 and to the breaqt-- 3

roll shaft. Asthe shaking frame is vibrated,

therefore, this flexible shaft maintains the |

connection ‘between the shaft 35 and the

80

breast-roll shaft without in any way interfer-
ing with the lengthwise movement of the - -
breast-roll shaft prodnced by the movemenb

of the shaking frame.
In Fig. 4 there is illustrated a modification
of the connections by which the breast-roll

shaft 1s driven and at the same time permit-.
ted to have the lengthwise movement due to -
In this con- -

the action of the shaking frame.
struction the shaft 35 is connected directly to

the breast-roll shaft and i3 mounted in bear- -
- 1ngs 41, sald bearings being adjustably con- -

90

nected 'to sprm#-suppnrts 4;;, which corre-

‘spond in all respects to the spring-supports 3,

on which the shaking section is mounted. Ab
the shaking section is vibrated, therefore, the

the shaft 35 will partake of the movements
of the breast-roll shaft. The belt 38 will of
course permit the sidewise movement of the
pulley 37, especially in view of the fact that

the amplitude of the vibrations of the pul-

ley are small. When the slipping belt is
employed as a compensating device, means

should be provided to control the tension

of the belt with accuracy. In the construec-
tion shown, therefore, there is provided a belt-
tightener which consists of a pulley 43, said

spring-supports 42 will also be vibrated, and

I00

105

pulley being mounted in bent levers 44, Wthh o

are loosely supported on the shaft 35. These

‘bent, levers 44 are connected to a perforated

block 45, through which passes a vertical shaft
46, sald shaft being provided with a hand-
wheel 47 and at its lower end engaging a
threaded bearing in a block 48, secured at any
sultable point—as, for instance, to the floor
which supports the machine.
shaft carries a collar 49, which bears upon
the perforated block 48. A lock-nut 50 may
be employed to hold the shaft in adJ usted po-
sition.

In Fig. 5 there is 1llustra,ted a modification
of the form of compensating mechanism em-
ployed. In the construction shown in this
figure the shaft 35 is provided with a gear-

wheel 51, which meshes with a pinion 52 on a-

counter-shaft 53. This counter-shaft 53 car-
ries a friction-disk 54, which engages with a

friction-driver 55, said driver being mounted
on a shaft 56, which may be driven in any.

This vertical
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sultable manner—as, for instance, by means

of a belt.

With this construetion it is ap-

parent that should the driving mechanism
tend to move the breast-roll at a speed dif-
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fricetion-disk 54.

IO

While the means desecr 1bed fer car ryingout

the invention are effective for the pmpeee,f |
it is to be understood that the invention may

be embodied in means differing widely in
character. The invention is not therefore,

to .be confined to the speelﬁe eonetrnenon-
herein shown and desenbed |

What 1s claimed is . ~ |
1. In a paper-making mdchme the combi-

‘nation with the makmfr wire a,nd the breast-

- roll, of means for dI‘lVIIlG‘ the wire, and means

15

independent of the wire for driving the breeet--

roll, substantially as described.

2. In a paper-making machine, the combi-

| 'i’lauen with the making-wire, the couch-roll

20

and the breast-roll, of means for driving the
couch-roll and the wire, and means mdepend-_

ent of the wire for drwmﬂ' the breast- 1011

- substantially as deseribed.

3. In a paper-making m&ehme the comb1-'

. netwn with the mamer wire, the couch-roll

and the breast-roll, of a duvmn' meehamsm
connections from 1he duvmﬂ' meehdmsm 130
the couch-roll and the wire, end connections

- .from the driving mechanism to.the breast-

35

roll, substa,ntla,lly as described.
4. In a paper-making machme the combi-
nation with the makmw-wue the couch-roll

and the breast- roll, of means for driving the

couch-roll and the wire, and means mdepend-
entof the wire for driving the breast-roll, said
means including a compensatme connection
toinsure that the surface speed of the breast-

roll correspond to that of the wire, substan-

- mally as described.

40

- the eouch-roll and the wire, and driving con- |

43

5. In a paper- makmw machine, the combi-

nation with the mekmﬂ‘-'mre the couch-roll
and the breast- roll, of a drwmﬂ' mechanism,

driving eonnectlon_s from said mech&msm 130

nections from said mechanism to the breast-
roll, said driving connectionsincluding a com-
pensating means to insure.that the surface
speed of the breast-roll correspond to that of

the wire, substantially as desecribed.

55

6. In a paper-making machine, the combi-
nation with the makmﬂ'-wwe the eouch-roll,

the shaking frame and the breast-roll mount-
ed thereon of means for driving the couch-

roll and the wire, and means in'dependent of
the wire for driving the breast-roll, said means
being constructed to permit the movement of
theshaking frame, substantially as described.
* 7. In a paper-making machine, the combi-

nation with the makmtr-wwe the couch-roll,

6o

the shaking frame and the breest roll mount-
ed thereon of a driving mechanism, driving
eonneetlous from said meehemsm to the eouch-

roll and wire, and driving connections from

~ said meehe-eism to -the.breaSt—roll,s said con-

nectionsbeing constructed to permitthe move-
ment of the sh akm o fr ame, substantially as
described. |

8. In a paper:—making.maehine, the combi- | 1’-011 and ere, a driven shaft, and drwmﬂ‘ con-

ferent from that at whmh the wire moves a | nation with the maklnmwue, the eouch roll

slip will oceur between.the dri Lver 5d and the | the shaking frame and the breast-roll mount-

ed thereon, admvmﬂ' mechanism, drivingecon-
nections fmm said meehemsm to the coueh- ~
roll and wire, and driving connections from -
said n'teehamsm to the bleast roll, said con-

nections including compensating means and

- being eonstrueted to permit the movement of
the shakmﬂ' frame,substantially asdescribed.

70

/5

9. In a peper-makmn‘ machine, the combi- '

shaft and the counter-shaft,and driving con-
nections from said counter- shaft tothe breast—

roll, said connections being arranged to per-
‘mit c,hp 1n order .to insure that the surface
speed of the breast-roll correspond to that of
| the wire, substantiaily as described. . |

-nation with the making-wire, the couch-roll
‘and the breast-roll, of a power-shaft, driving
connections from said ‘power - shaft - to the:
~couch-roll and ‘the making-wire, a counter-
- shaft, driving connections betweeu the power-

8¢

10. Ina paper-making machine, the (301111)1- '

‘nation with the making-wire, the _coueh -roll,
‘the shaking frame and the breast-roll mount-
| ed thereon, of means for driving the couch-
‘roll and the wire, a driven shaft, driving con-
‘nections from said shaft to the breast-roll
shaft, said connections being constructed to
| _pelmlt lengthwise movement of the breast-
roll shatt produeed by the movement of the
shaking frame, substantially as deseribed.

9o

03

11, .In a paper-making machine, the combi- .

nation with the makmﬂ' -wire, the couech-roll,
the shaking frame and the breast-roll mount--’_ o

100

ed thereon of a power-shaft, driving conneec-

tions from said- shaft to the _coueh roll and

wire, a counter-shaft, driving connections

| fmm the power-shaft to the eounter-shai‘t
pulley, driving connections including a belt |
from the eounter shaft to the pulley, and

driving connections between the pulley and

the brea,st roll shaft, said connections. being

arranged to permit the len gthwise movement

of the breast-roll shaft due to the movement

of the shakmn' fleme substanmally as de-

‘seribed. .-
12. In a paper- makmﬂ' machme, the eomb1- |
| natlon with the maklnﬂ'-wwe the couch-roll,
the shakmn‘ frame and the breast roll mount—-_

ed Lheleen of means for driving the couch-

a 105

IIO

115

roil and wire, and means independent of the

wire for driving the breast-roll, said means

Including a ﬂemble shaft, substantla,lly as de-

seribed.
13. In a paper- ma,kmﬂ' maehme the combi-

‘nation with .the making-wire,. the couch-roll,

the shaking frame and the breast-roll mount-

ed thereen of means for drlvmﬂ' the couch-
‘roll and the wire, a driven shaft, and driving .

connections from said shaft to the breast- 1'011

said driving connections including a sllppmc"
bel |
14, Ina paper-making machine, the eomb1-_
‘nation with the makmO'-WHe the couch-roll,

b, substantlally as descrived.

120

125

130

theshaking frame, and the breest roll mount- -

ed thereon of means for driving the eouch-
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nections from said shaft to the breast-roll, ] the shaking frame and the breast-roll mount-

said driving connections including a slipping
belt and a flexible shaft, substantially as de-
scribed.

156. In a paper-making machine, the combi-
nation with the making-wire, the couch-roll,
the shaking frame and the breast-roll mount-
ed thereon, of a power-shafs, driving conneec-
tions from the power-shaft to the couch-roll
and wire, a shaftdriven from the power-shaft,
and driving connections from said driven
shaft to the breast-roll, said connections in-
cluding a slipping belt and a flexible shaft,
substantially as deseribed.

16. In a paper-making machine, the combi-
nation with the making-wire, the couch-roll,
the shaking frame and the breast-roll mount-
ed thereon, of a power-shaft, driving conneec-
tions between the power-shaft and the couch-
roll and wire, a counter-shaft, means includ-
ing a belt for driving said shaft from the
power-shaft, a third shaft, driving connec-
tions including a slipping belt between the
thirdshaft and the counter-shaft, and a flexi-
ble shaft connecting said third shaft and the
breast-roll shaft, substantially as deseribed.

17. In a paper-making machine, the combi-

nation with the making-wire, the couch-roll, |

ed thereon, of a power-shaft, driving connec-
tions from the power-shaft to the couch-roll
and the making-wire, a counter-shaft driven
from the power-shaft, driving connections be-
tween the counter-shaft and the breast-roll,
sald driving connections including a slipping
belt and means for adjusting the tension of
the belt, substantially as described.

13. Ina paper-making machine, the combi-
nation with the making-wire, the couch-roll,
the shaking frame and the breast-roll mount-
ed thereon, of a power-shaft, driving connec-
tions from the power-shaft to’ the eouch-roll
and making-wire, a counter-shaft driven
from the power-shaft, and driving conneec-
tions including a slipping belt and a flexible
shaft between the counter-shaft and the
breast-roll, and a belt-tightener for adjusting
the tension of the belt, substantially as de-
seribed. |

In testimony whereof I have hereunto set
my hand in the presence of two subscribing

witnesses.
TITOMAS 1I. SAVERY.
Witnesses: | |
A. DALDERSTON,
R. E. CHAMBERS.
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