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MOISTURE INDICATING AND RECORDING.

Application filed Janunary 26, 1922,

My invention Is an improvement in de-
vices for measuring moisture content and re-
Tates more particularly to methods and
mechanism for measuring moisture content
of solid materials, such for example, as tex-
tile paper or other sheets or webs. For ex-
ample, in paper making by the usnal method,
the amount of heat required for the proper
drving is arbitrarily determined, in accord-
ance with the grade of paper being made,
and the regulation of the heat is controlled
by the back tender. who judges the mois-
ture content of the web by the feel of the
same, and the amount of steam admitted to
the drver, and the consequent temperature
maintained therein, is regulated in accorvd-
ance with his judgment. Obviously onlv a
small proportion of the area of the web com-
ing from the dryer can be tested. and the
temperature of the dryver, and the final con-
dition of the web, will be determiued by the
condition of a portion of the web which may
be abnormally dry, or sbnormally wet. In
the former case the web will not be suffi-

cientlv dey. while in the latter it mayv be
overdried. giving in cither case an inferior

product. In anv event. the regulation is un-
certain, and is dependent on the skill and ex-
perience of the back tender, and on his abil-
ity to judge the moisture content by the feel
of the web. The web for this reason reaches
the calender rolls in a condition. as regards
moisture content, that is largely dependent
on chance.

It has heen proposed to control the ad-
mission of §f9¢1h1 to drying rolls by the tem-
perature of the rolls, therebv to maintain a
uniform temperature thronghout the drving
operation, determined as to degree bv the
arade of paper being made. The moisture
content of a web of a selected grade. is not
however a constant factor. varving in ac-
cordance with many conditions. among
which may be mentioned atmospheric.
Hence a temperature that will properly dry
a selected grade of paper under certain con-
ditions at one time. may bhe insuflicient, or
mav be morve than sufficient, under other con-
ditions. It is obvious that with a known
humidity, the requisite temperature for
proper drving can be easily determined, and
maintained rvegardless of varving conditions.

In aceordance with the present invention,
the moisture content of an object. such as a
travelling web of material. is ascertained
by passing or a suitable other gas over

'
air

Serial No. 531,8G3.

a section of the surface of the object and
such gas will take up from the object more
or less moisture depending upon the mois-
ture content of the surface of the object.
Then by ascertaining the moisture content of
the gas after such umtflct with the object. a
reliable indication of the moisture content
of the object may be obtained. By applying
such tests to different seetions of the snrface
of the object through the movement of the
ohject or by moving the point of application
of the gas, one may obtain a mean estimate
of the free moisture content of the object.
Thus. In connection with tests upon travel-
ling paper webs. for example, the moisture
condition may he different in the center of

the web than at the sides and by taking
tests at both the center and sides of the

web, an aceurate average may thus he deter-
mined.

In the drawings:

Figure 1 is a side view of a part of a paper
wakuw machine, showing the application
of the tester,

Figure 2 is a bottom plan view of an em-
bodiment of tester,

Figure 3 is an end view of the same,

Figure 4 1s a transverse vertical section,

Figure 4% is a top plan view of a 1)01t10n
of a modified form of tester. Figure 4% is
a vertieal seetion view of the parts shown in
Figure 4

Figure 5 is a front view of a mounting for
the tester,

Figures 6 and 7 ave similar
ing alternate mountings,

Figure 8 is a section on the line 8—8 of
Figare 7,

Figure 9 is a front view of the indicating
and recording mechanism.

Figure 10 is a similar view of a modified
construction.

By way of example, the invgntion will be

views show-

“described as ap] slied to the paper making

industry, but it is to be understood, of course,
that the invention is capable of use in vari-
oug other applications,

In paper making by the usual process. as
hefore stated, the admission of steam to the
drvine rolls, that provides the heat of the
dryving mechanism, is vegulated in accord-
ance with the opinion of the hack tender, as
rezavds the moisture content of the paper.
He judges whollv hv the sense of touch, and
can touch only a limited area of the web
being dried. In the place of this uncertain
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and variable test, I provided a testing de-
vice, which will give a more reliable and
accurate indication of the condition of the
web,  Such a testing device may be made
adjustable across the web or over either or
both faces thereof, and may be located at
any point between the paper making ma-
chine and the calender vells or reel. Huit-
able vecording means may also be associuted
with the device for 1‘,(11\1110 permanent rec-
ords automati 1113 of the results of the tests,
As shown in Figure 1, the testing device,
may be lu““'nﬂnd at any desived point. A
preferred pomuon adjacent to the calender
rolls as shown. The tesf]no device which
may be supported in any desived monn er,
and moved by any approved mechanisni,
comprises, as shown, in Figures 2, 3 and 4,
an open pan 1, ]mwnq at the vear (uev’e i 0
reservoir 2, for water. The pan, which is of
any preferred dimensions, has at the open
top thereof a transversely extending plate 3,

and the said plate is »)ljuc(‘(l apart {rom tha
wall ()f the pan remote from the tank as
shown, or perforations may be provided at

this point as shown in Fligures 4 and 4
for a purpose to be presently described.
The tank is supplied with water by any suit-
able mechanism, which is connected thereto
by inlet and outlet pipes 4 aud 5, and a
substantially constant level of water is main-
tained therein.  The dry and wet bulbs, 6
and I'Gol)eﬁtiW'(‘l\’ are similar, each con-
sisting of a series of tubes ary anopd along-
side cach other, and each seiies of tubes is
connected by & flexible tube § or & as the
case may be. with recording lll“(‘hljli.\)])’.{ in-
dicated generaily at 10. A \Vi(,h U encloses
the tubes of the wet bulb 7, and the ends
of the wick, as shown in Iﬂom'ﬂ 4, extend
through a slot in the side wall of the pan
ad]dculi to the tank, aud into the liguid in
the tank. By coy x]Lu'y attraction. a con-
stant supply of n(md 15 carvied to the wet
bulb and eva por 11.@4, more or less swiftly, in
accordance with atmospheric conditions.
The paper web to be tested passes over the
open top of the pan, being spaced above
the plate 3, and in ovder to provide for a
uniform and homogeneous mixture of air
at the face of the web being tested, I ar-
range a porforate pipe 12 at that wall of
the pan adjacent to the tank, and just below
the level of the top of the j slate 3. Retfer-
ring to Figure 4, it will be %oo‘ that the rear
edoe of th plate is offeet downwardiy to
extend beneath this p!p@, and the pipe de-
Hvers gas between the web and ﬂ'(\ plate 3
moviuo toward the opposite edge of the pan.
Here the 2as passes between the edge of the
plate and the pan wall, and ber wuh the
plate, and passes out through ports 13 at
that wall of the pan : Ddmcen{ to the pipe 19,
Any character of cas suitable for the pur-
pose may be used, and because of this mov-

1,628,080

ing current there is a uniform and homo-
oeReous mix LUI'C at that face of the web be-

mﬂ tested. The current of gas may be sup-
plied b‘} any suitable mechanisa, through

connections indicated at 14.

Thﬂrm()ftutlc bulbs 6 and 7 may be of any
standard form and thov may be suspended
\\’lﬂllﬂ the m‘kr tor of the mstrument, the
two sets of bulbs being independent of each
other. The bulbs 6 are adzpi‘e(!, by means
of flexible tunna, to indicate dry fempera-
tures. The bulbs 7, in contact with the’ \\'td'
11 whieh comnunicates with the reservoir
9, indicate ’et bulb temperatures. FWhen
a current of gas. for example Lmn‘)l:od
from the tube 12 , passes over the iop of the
instrument between the plate 3 and the web
of material being tested. the gas absorbs
moisture from the web of material and then

4“1!'

follows the course indicated by the arrows
in Figure 4 or Figure 4°, and comes in con-
tact with the wet and dry bulbs. For a

given dry bulb temperature, the wet bulb in-
dication will be higher when the current of
gag is comparatively dry, than when this
curvent Is (uite moist. By using standard
tables, either the relative or the absolute
hunidity sy be determined, depending
upon whether unconditioned or conditioned
gas is used with the tester.

In operation; when the web of paper to
be tested is over the open side of the paxn, the
moisture content theveot will affect the evap-
oration at the wet bulb, while the tempera-
ture will affect the dvy bulb. B'y A Col-
par ison of the wet and dry bulb readings,

and the use of charts and tables one may
ascertain the hwnidity of the gas or air

The recording mechanisin 10 records the ve-
sults of the indications. o that such results
for any peuod may be easily -determined.
By means of the improved festing dovice,
any part of the web ay be tmwd, and the
tester is preferably mounted so that it can
be moved transversely of the web, wo that
the web Inay. be tested threunghout its widil,
In addition to recording the indications of
the wet and dry bulbs, I may connect the
bulbs with controlling mecchanism for the
dryer, as shown and desceribed In my co-
pending application, Serial Xo. 537,328, filed
Feb, 17, 1922, so that the dryer is controlled
by the temperature and the humidity of the
web.,  Any preferved mechanism may be nsed
for mounting the tester to be 1 oved trans-
versely of the web, and sich mechanism anay
be arranged eo that the inovement of the
testor is manually controlled, or automati-
cally by the movement of the web.

In the embodiment illustrated in Iigs. 4
and 4° the })]&Te 3 is shown as extending en-
111&]\ fm'om the top of the pan 1. ad a
number of perforations are provided as in-
dieated near the edge of the pan for the pur-
pose of permitting the compressed air or
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other gas to pass below the plate 3, after
it has been subjected to the action of the
moist web of material.

In Figure 5, the testing device indicated
nohemlh' at 15 is supported by a bearing 16,
which ig mounted to move longnudmal vy of
a cylindrical reservoir 17 supported in
brackets 18 on the frame 19 of the paper
nwking machine, at any desived point on
said frame, as for instance adjacent to the
calender rolls. The reservoir 17 is longi-
tudinally slotted on its upper face, and the
wick 20 of the testing device extends through
the slot into the water in the magazine. Re-
ferring to Figure 5, it will be noticed that
the bearing 16 is a T, the lateral branch 21
thereot Deing the outer member of a tele-
scoping connection, whose inner member is
connected with the testing device. The mem-
hers are adjustable with respect to each
other, and are held in adjusted position, by
any suwitable means, as for instance friction
between the parts. A serew 22 is 1'0111 naled
co-axially of the reservoir, and nuts 23 are
connected with the bearing, and engage the
serew, so that when the screw is turned the
bearing will be moved longitudinally of said
screw. A hand wheel 24 is connected with
one end of the screw, and a lock nut 25 is
mounted on the serew adjacent to the hand
wheel, for holding the screw in adjusted
position.  The reservoir is adjustable angu-
larly in the brackets 18, so that the angle
of the open top of the tester with respect
to the horizontal may be vavied, and the ad-
justiient at 21 permits the tester to be
moved nearer to or farther away from the
reservolr.  Water is supplied to the reser-
voir by means of a pipe 26, and an overflow
27 is provided, at the level at which it is
desived to maintain the liquid in the reser-
voir. The pipe 28 which supplies the gas
to the tester 1s connected by a flexible pipe
29 with a suitable source of supply. This
pipe passes uuder a pulley 30 on the machine
frame. and over a counter-weighted pulley
31 above the pulley 30. The flexible tubes
32 which connect the bulbs with the record-
ing mechanism pass avound simiar pulleys
33 and 34, and 1t will be obvious that when
the tester moves away from the souvce of
gas supply and from the recording instru-
ment. the pulleys 31 and 34 will be moved
downward. while when the tester moves to-
ward the source of gas supply. the pulleys
will move upward, taking up the sluck in
the hose and the tubes. With this arvange-
ment, as the web travels toward the cal-
ender rolls, the tesier may be moved trans-
verselv thereof, at suitable intervaly to test
the web throughout its width.

In Figure 6, a construction is shown,
wherein the tester is moved by an electric
motor indicated at 35, the said motor heing
geared to the screw 36 which moves the

3

tester, by a worm gear connection indicated
at 87. The construction is otherwise the

same as that shown in Figure 5, and the mo-
tor may be arranged to operate continu-
uuclv. and to move the tester continuously
from side to side of the web, or it may be
arranged to operate at intervals, to move the
tester at specified intervals over selected dis-
tances. The motor is mounted on a bracket
38 supported by the frame 39 of the machine.

Tn Figures 7 and 8 there is shown an
cmbodiment, wherein the tester 40 is con-
nested with the bearing 41 in the usual man-
ner, which in turn is mounted to move on the
reservoir 42, The bearing however, is a split
bearing, and it may be clamped on the reser-
voir, by means of a set screw 43, whereby to
hold it in adjusted position. With this ar-
rangement, the bearing may be adjusted
angularly on the reservoir, as well as longi-
tudinatly thereof, and by means of the set
serew 4% may be held in adjusted position.
The reservoir is mounted in brackets 44 on
the frame 45 of the paper making machine.
In Figare 9 the mdm ating and recording
mechanizin for the wet and dry bulb tent.
peratures is shown. The said mechanism in-
dicated at 10 is of usual construction, hav-
ing hands or pointers 49 and 50, for indicaf-
g and vecording the wet and (h\ bulb tem-
peratuves on cards, which are mounted be-
hind the transpavent front of the case. Iach
pointer carries a pen, which traces a line
on the cavd, and the cavds are appropriate-
Iy marked _so that the wvaviations in the
laes traced may be casily determined. The
line traced Ly the pointer 50 records the
temperature, while that traced by the pointer
49, when considered in conjunction with that
traced by pointer 50, gives an indication of
the humidity, and by proper regulation. the
lines traced by the pens may be cansed to
maintain any desived relation.

In Figure 10 there is shown an allernate
form of indicating and recording mechanisny,
wherein a single pen or pointer is used. In
this arrangenment, the case 51 corvesponds to
the case 10 of Figure 9. The recording pen
ar poinfer 52 may be coupled with either of
he bulbs, In the present instance with the
dry bulb. The wet bulb is coupled with an
arm 53, and the armn and the pen ave con-
nected by a link 54 which is pivoted to the
pen, aud has a pin and slot connection with
the arm. With this arrangement a ean
eurve is traced, the shape of the curve de-
sending upon both the temperature and the
‘mlmdlt\ of the web of material heing tested.

3y properly regulating the temperature. the
mean Hue may be caused to be traced at the
desired polnt

Ordinarily there is a considerable quantity
of fuzz on tho face of the web and this fuzz
is seraned off by the edees of the pan. and to
facilitate its removal from the pan, I hinge
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which is removed by the g

the plate § to the pipe 12 as shown, so that
the plate may be lifted at the edge remote

from the pipe to permit the cleaning of the
pan. [ also arrange scrapers 46 at oppo-
site sides of the pan, the said scrapers be-
ing adjustable vertically as shown at 47, and
I plcferabh arTange Jho scrapers so th 1at the
web is held &lmhtly zhove the edges of the
pan and does not contact therewith. The
scrapers are of a length corresponding to the
length of the pan and 1t will be noticed that
there is a recess indicated at 48 hetween each
seraper and . the pzm for catehing the fuzz
craper.

It will be understood that the invention is
equally applicable to ether (,mwm such as
te\hle we bs for example, and that various
changes in the details which have ,een here-
in de seribed and illustrated in order to ex-
pla 111 the nature of the invention may be
made by those skiiied in the art within the
principle and scope of the invention as ex-
pressed in the appended claims.

I claim:

1. In paper making machines; a hwnidity
and temperature indicating and recor (Ln
device including wet and dry bulb elemes ts,
and means for moving said elements across
and adjacent to a face of the web of paper to
indicate and 1‘0001’(1 the humidity and tem-
perature at any desired point
face.

2. In mechanism for measuring the mois-
ture content of a mate 1"1:11‘ the combination
of containing means ad 1ptcd to confine gos

in contact with a portion of sald material
separately from the atmosphere surround-
ing said material, means for directing a

current of gasthrough said containing means
for contact with said portion of the ma-
terial; and humidity weasuring means com-
prising a sensitive element aranged in said
current of gas beyond the region ' of contact
of the latter with said material.

3. In paper meking machines, a hwmnidity
and temperature ing lxcutmg and vecording
device including wet and dry bulb e}emcmy
means for wmoving KW‘ eloments across and
ad]df ent to a face of the web of paper,means
for divecting a flow of gag at the
vel adﬂ,acu)t to sald eknlonm and means
for causing this gas to come in contact with
Hm wet bull clements.

11(‘ (L"” UL
In paper making machines, a humidity
and temperature m\lmunw and 1b<01ﬂmn~
device including wet and dry bulb elen 1.,nts.
eans for moving said elements adjecent
to a face of said web, meuans for divecting a
flow of gas at the face of the web adjace ont
to the said elements, means for causing this
gas to come In contact with said elements
and for shield ling the said 03m'nen ts from the
current of gas until after it has come in con-
tact with the web of paper.
5. A humidity and temper

R
rature indicat-
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device for paper making

ing and recording
tester, carrying a

niachines, comprising a
wof' bulh and a dry bulb indicating and
ding  mechanism; means connecting
el n»od‘“r ism with said bulbs whéreby the
rmidity and the hmpe"‘l’m] e are recorded ;
d means for supporting the tester to per-
t movement "hueo"" transversely of the
traveling web and adjacent thereto.

6. In a vmm;dxf\ nrl texmw:-n’:m‘o indi-
(“‘l‘rv and recording device for paper mak-
me maf‘l““em A open pan, wet and dry

bl ‘,) elements carried by said pan, a wick
associnted with the et hulb element, and
means for supporting and moving ‘~"ld pan

mh went to one face of the web of paper,
sald means mdm‘]ﬂa a reservoir extending
transversely of the web and into which said
wick is adapted to extend.

7. In d h*unidif;_\; temperature. indi-
g and recording device for paper malk-

nachines, an open pan, wet and dry
den‘oms carried by s said pan, a \\1011
”“iod with the wet bulb element, and
ns for supporting and moving said pan
acent to one face of the web of paper,
sa 1:1 means mohuhn o reservoir extending
trangversely of the w veh and into Whlch said
wick i a serevw mounted

and

1
n

catiy
ing 1
bulb
B8O
m
a

enl
13

is adapted to extend,
to votate wnbm the reservoir, and a nut on
the pan engaging the screw f’or moving said
pan when the screw is turned.

8. In a ]m*mdl*v and Lempemture indi-
cating and recording device for paper m‘}k—
ing machines, a wet bulb element and a dry
bulb element, a wick associated with thu
web bulb element. and means for supporting

and moving said elements across one face
of the web of paper, said means including a
reservoir extending transversely of the web
and into Wh;C]l said wick is adapted to ex-
tend.

9. In a humidity and tunpnt"ltm'c indi-
cating and recording device for paper mak-
ing machines, & w et bulb element and a dry
bulb element, a wick associated with the wet
Lualb element, and means for supporting and
moving said elements across one face of the
web of paper; said means ineluding. a reser-
voir extending transversely of the web and
into which said wick iz adapted to extend,
a screw mounted to rotate within the reser-
voir, and a nub sssociated with the screw
for moving the elcment when the serew is
turned.

10. In o humidity and temperature indi-
a'ting and recording mechanism for paper

wking machines, an open pan adapted to
be a vith ifs open side adjacent to
the web of paper, wet and rh'v bulb elements

carried by satd pan, means for directing a
current of gcas adjacent to the face of the
web and flowing from one side of the pan
to the other, and means for there atter caus-
ing said current of gas to come

u-amzc(l
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with the wet and dry bulb elements, where-
by these elements are caused to respond to
changes in humidity and temperature.

11. In mechanism for measuring the mois-
ture content of a material, the combination
of an open sided container having its open
side arranged against and substantially
closed by the surface of said material for
confining a current of gas in contact with
said material separately from the atmos-
phere surrounding said material, means for
divecting a current of oas throunh said con-
tainer, and huamidity measuring means com-
prising wet and (h\ seusitive elements
arranged in said gas current beyond the
region of contact of the latter with said
material.

12. In a humidity and tempemiuu indi-
cating and recording device for paper mak-
ing mddunes an open pan ddvpiul to be
moved ﬂdJaccnt to one face of the web, wet
and dry bulb elements mownted w ithin said
pan, a plate in the pan spaced apart from one
edge thereof to provide a space between the
web and the plate, and means for divecting a
flow of gas into the spuace between the w vel
and the phte the said plate being arranged
so thereafter as to cause the gas to come in
contact with said elements wh (101)\ said ele-
ments are caused to respond to changes in
wet and dry bulb temperatures.

13. In a device of the character specified,
the combination with the frame of a paper
making machine of a reservoir supported
transversely thereof, humidity and tempera-
ture indicating and recording mechanism in-
cluding wet and dr v bulb clements mounted
on the 1 reservoir, a wick for the wet bulb ele-
ment, means for movmn the said mechanism
10n01tudmaH\ of the reservoir from side to
side of the frame, the wick of the wet bulb
clement dipping into the reservoir.

14. In a device of the character specified,
the combination with the frame of the paper
making mechanism, ot a reservoir supported

S

transversely thereof, humidity and tempera-
ture indicating and recording mechanism
including wet and dry bulb elements mount-
ed on the reservoir, means for moving the
said mechanism 101101tudmf111y of the reser-
voir from side to side of the frame, means
in connection with the said mechanmsin for
directing a flow of gas onto the face of the
web ad]acent to the said mechanism, flexible
connections between said means and a source
of supply, and counter-weighted mechanisms
for retaining said flexible connections taut
during the movement and the tester.

15. In paper making machines, humidity
and temperature Jndlcatmo and recording
devices adapted to be moved adjacent to a
face of the web to indicate and record the
humidity and temperature at such face, and
means for homogenizing the atmosphere
between said devices and the face of the web.

16. In paper making machines, humidity
and temperature mdlcatmo and recording
devices adapted to be moved adjacent to a
tace of the web to indicate and record the
humidity and temperature at such tace, and
means for homogenizing the atmosphere be-
tween said devices and the face of the web,
comprising means for dirvecting a umimmly
distributed current of gas Agamqt the face
of the web adjacent to the said devices.

17. A naterial testing mechanism of the
character described, comprising a conductor
for gas having an opening armnoed adja-
cent and adapted to be substqntnlly closed
by a portion of the surface of said material
for subjecting a current of gas passing
through said conductor to intimate contact
with said material, means for conducting
gas to said conductor for passage there-
tl‘loUOh and humidity measuring means
ada,pted to be subjected to said current of

gas after contact of the same with said ma-
terial.

In testimony whereof I aflix my signature.

GEORGE STANFORD WITHAM, Jr.
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