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NOISTURE INDICATING AND RECORDENG. 
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My invention is an improvement in de 
vices for measuring moisture content and re 
lates 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 usual method, 
the amount of heat required for the proper 
flying 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 weh by the feel of the 
same, and the amount of steam admitted to 
the dryer, and the consequent tenperature 
maintained therein, is regulated in accord 
ance with his judgment. Obviously only a 
suall proportion of the area of the web com 
ing from the dryer can be tested, and the 
temperature of the dryer, and the final con 
dition of the web, will be determined by the 
condition of a portion of the web which may 
be abnormally dry, or abnormally wet. In 
the former case the weh will not be suffi 
ciently dry, while in the latter it may be 
overdried, giving in either case an inferior 
product. In any 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 been proposed to control fle ad 
mission of steam to drving rolls by the ten 
perature of the rolls, thereby to maintain a 
uniform temperature throughout the drying 
operation, determined as to degree by the 
grade of paper being nade. 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 he insufficient, or 
may be more than sufficient, under other con 
ditions. It is obvious that with a known 
humidity, the requisite temperature for 
proper drying can be easily determined, and 
maintained regardless of varying conditions. 

In accordance with the present invention, 
the moistule content of an object, such as a 
travelling web of material, is ascertained 
by passing or a suitable other gas over R 
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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 noisture content of 
the gas after such contact with the object, a 
l'eliable indication of the moisture content 
of the object may be obtained. By applying 
such tests to different sections of the surface 
of the object through the movement of the 
object 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 be 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 accurate average may thus be deter 
mined. 
In the drawings: 
Figure 1 is a side view of a part of a paper 

1-alking 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 is a tians verse vertical section, 
Figure 4 is a top plan view of a portion 

of a modified form of tester. Figure 4b is 
a vertical section view of the parts shown in 
Figure 48. 

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

Figures 6 and are similar views show 
ing alternate mountings, 

Figure S is a section on the line S-8 of 
Figure 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 invention will be 

described as applied to the paper making 
industry, but it is to be understood, of course. 
that the invention is capable of use in vari 
ous other applications. 

In paper making by the usual process, as 
before stated, the admission of steam to the 
drying rolls, that provides the heat of the 
drying mechanism, is regulated in accord 
ance with the opinion of the back tender, as 
regards the moisture content of the paper. 
He judges wholly by 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, 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 lhaking Ina 
chine and the calender 'ells or "eel. Suit 
able recording means Inay also be associated 
with the device for Jnaking pei'iyanent 'ec 
ords automatically of the results of the tests. 
As shown in Figure 1, the testing device, 
may be ai'i'anged at any (lesi'el point. A 
prefered position is adjacent to the calende' 
rols as shown. The testing (evice which 
may be supported in any desil'ed Yiel nei', 
and moved by any approved inechanisial, 
comprises, as shown, in Figu:'es 2, 3 and 4, 
an open pan 1. having at the 'ear the 'eof a 
reservoir 2, for water. The pain, which is of 
any preferred dimensions, has at the open 
top thereof a transversely extending plate 3. 
and the said plate is spaced apat if from tha. 
wall of the pain remote from the tank as 
shown, or perforations may be pi'ovided at 
this point, as shown in Figtres 4 and 4, 
for a purpose to be presently described. 
The tank is supplied with wate; by ainy suit 
able mechanism, which is connected thereto 
by inlet and outlet pipes 4 and 5. and a 
substantially constant level of water is main 
tained therein. The dry and wet bulbs, 6 
and 7 respectively, are simila’, each coin 
sisting of a series of tubes arranged along 
side each other, and each series of tubes is 
connected by a flexible tube 8 or 9 as the 
case may be, with recording mechanism in 
clicated generally at 10. A wick 11 encloses 
the tubes of the wet bullo , and the ends 
of the wick, as shown in Figure 4, extend 
through a slot in the side wall of the pan 
adjacent to the tank, and into the is lid in 
the tank. By capillary attraction, a coin 
stant Supply of liquid is carried to the wet 
bulb and evaporated, more or less swiftly, in 
accordance with atmospherie conditions. 
The paper Web to be tested passes over the 
Open top of the pan, being spacett above 
the plate 3, and in order to provide for a 
uniform and homogeneous mixture of air 
at the face of the web being tested. ar 
range a perforate pipe 12 at that wall of 
the pan adjacent to the tank, and just below 
the level of the top of the piate 3. Reter 
ling to Figure 4, it will be seen that the rear 
edge of the plate is of set downwardly to 
extend beneath this pipe, and the pipe de 
livers gas between the web and the piate 3 
moving toward the opposite edge of the pai). 
Here the gas passes between the edge of the 
plate and the pan waii, and beneath the 
plate, and passes out through io 1's 13 at 
that wall of the pain adjacent to the pipe 12. 
Any character of gas suitable for the pur 
pose inay be used, and because of this now 
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ing client there is a uniform and homo 
geneous mixture at that face of the web be 
ing tested. The cut 'ent of gas may le Slti 
plied by aily suitable mechanisia, through 
connections indicated at 14. 
Thermostatic bulbs 6 and may be of any 

standard form and they lay be suspended 
within the interior of the inst timent, the 
two sets of bulbs being independent of each 
other. The bulbs 6 are adapted, by eans 
of flexible tubing, to indicate dry tenpei'a- 
tures. The bills 7, in contact with the wick 
11 which conialinicates with the 'essely il' 
2, indicate wet bulb temperatures. When 
a cul'rent of gas, for example air, stipplied 
from the tube 12, passes over the top of the 
instrument between the plate 3 and the Wei) 
of material being tested, the gas absorbs 
moisture from the Web of material and then 
follows the course indicated by the ai'joy's 
in Figure 4 or Figure 49, and comes in con 
tact with the Wet and dry bills. For a 
given dry bulb tenpei'ature, the Vet bulb in 
dication will be higher when the client of 
gas is comparatively dry. than when this 
cui'i'ent is cite moist. By using standal'd 
tables, either the relative or the absolute 
humidity nay 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 pain, the 
noisture content thereof will affect the eva 
oration at the wet bull), while the teiper:- 
ture will affect the dry bulb. By a coln 
parison of the wet and dry bui) 'eadings, 
and the use of charts and tables one inlay 
ascertain the humidity of the gas Oi aii'. 
The recording mechanisin iO records the re 
suits of the indications, so that such results 
for any period may be easily deterininet. 
By means of the improved testing device, 
any part of the web inay be tested, and the 
testei' is pi'eferably nou intel so that it call 
be novel transversey of the Wei), so that 
the Wei) may be tested throughout its widih, 
In addition to 'ecording the indications of 
the wet and dry bulls, i aay connect tile 
bulbs with controlling nechanish for tie 
drye', as shown and described in ly co 
pending application, Serial No. 53.328, filed 
Feb. 17. 19:22, so that the di'yer is conti'oilet 
by the temperature and the intinidity of the 
web. Any prefered lechanish may be ilised 
fo' inointing the teste' to be moved trans 
versey of the Wel), and stici lecha is hay 
be arranged so that the Joveneit of the 
tester is antially confl'oiled, or a to at 
cally by the movement of the wei). 

In the embodile, it illust'ated in figs. . 
and 4 the plate 3 is shown as extending ei 
tirely across the top of he pan ... a litt 
number of perforations are provided as in 
dicated near the edge of the pain for the pui'- 
pose of permitting the comple 
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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 lunaterial. . 
In Figure 5, the testing device indicated 

generally at 15 is supported by a bearing 16, 
which is mounted to move longitudinally of 

cylindrical reservoir 17 supported in 
brackets 18 on the frame 19 of the paper 
lilaking machine, at any desired 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 unagazine. Re 
ferring to Figure 5, it will be noticed that 
the bearing 16 is a T, the lateral branch 21 
thereof being the outer member of a tele 
scoping connection, whose inner member is 
connected with the testing device. The unem 
bel's are adjustable with respect to each 
other, and are held in adjusted position, by 
any suitable lineans, as for instance friction 
between the parts. A screw 22 is journaled 
co-axially of the reservoir, and nuts 23 are 
connected with the bearing, and engage the 
screw, 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 screw adjacent to the hand 
wheel, for holding the screw in adjusted 
position. The reservoir is adjustable angul 
larly in the brackets 18, so that the angle 
of the open top of the tester with respect 
to the horizontal may be varied, and the ad 
justulent at 21 permits the tester to be 
moved neare' to or father away from the 
reservoir. Water is supplied to the reser 
voil' by means of a pipe 26, and an overflow 
2 is provided, at the level at which it is 
(lesired to maintain the liquid in the reser 
voir. Thc pipe 28 which supplies the gas 
to the tester is connected by a flexible pipe 
29 with a suitable source of supply. This 
pipe passes under a pulley 30 on the machine 
fi'ane, and over a counter-weighted pulley 
31 above the pulley 30. The flexible tules 
32 which connect the bulbs with the record 
iing mechanism pass around similar pulley's 
33 and 3-4, and it will be obvious that when 
the tester moves away from the source 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 slack in 
the hose and the tubes. With this arrange 
lment, as the web travels toward the cal 
ender rolls, the tester may be moved trans 
versely thereof, at suitable interval., 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 being 
geared to the screw 36 which moves the 

3. 

tester, by a worm gear connection indicated 
at 3. The construction is otherwise the 
same as that shown in Figure 5, and the mo 
for may be arranged to operate continu 
ously, and to move the tester continuously 
from side to side of the web, or it may be 
ai'i'anged to operate at intervals, to move the 
tester at specified intervals over selected dis 
t; inces. The notor is no inted on a blacket 
3S supported by the fraule 39 of the machine. 

In Figures 7 and S there is shown an 
enloodiment, wherein the tester 4() is con 
ne:ted with the bearing 41 in the usual man 
ner, which in turn is mounted to move on the 
1'eservoir 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 
tudinally thereof, and by means of the set 
screw 43 may le held in adjusted position, 
The reservoir is not inted in brackets 44 on 
the frame 45 of the paper making machine. 
in Figure 9 the indicating and recording 
mechanislu for the wet and dry bulb ten 
peratures is shown. The said mechanish in 
(licated at () is of usual construction, hav 
ing hands or pointer's 49 and 50, fol' indicat 
iing and recording the wet and dry bulb ten 
peratures on cards, which are mounted be 
hind the transparent front of the case. Each 
jointer carries a pen, which traces a line 
on the ('is', and the cards are appropriate 
ly narked so that the variations in the 
lies traced may be easily determinel. The 
line traced by the pointer 50 records the 
teinerature, 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 caused to 
Illaintain any desired relation. 

In ifigure 1() there is shown an alterate 
for of indicating and recording mechanism, 
wherein a single pen or pointer is used. In 
this arrangement, the case 51 corresponds to 
the case 10 of Figure 9. The recording pen 
(; 1 pointer 52 may be coupled with either of 
he bulbs, in the present instance with the 
dry bulb. The wet bulb is coupled with an 
ai'il 3, and the ailm and the pen a 'e con 
nected by a link 54 which is nivoted to the 
pen, and has a pin and slot connection with 
the ar. With this arrangement a mean 
curve is traced, the shape of the cul’ve de 
ending upon both the temperature and the 
humidity of the web of material being tested. 
By properly regulating the temperature, the 
hean line anay be caused to be traced at the 
desired point. 

Ordinarily there is a considerable quantity 
of fuzz on the face of the web and this fuzz, 
is se'aped of by the edges of the pan, and to 
facilitate its removal from the pan, I hinge 
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the plate 3 to the pipe 12 as shown, so that 
the plate may be lifted at the edge renote 
from the pipe to enlit the cleaning of the 
pain. also arrange Scrape's 48 at oppo 
site sides of the pan, the said scrape's be 
ing adjustable vertically as shown at 47, and 

6 
k prefei'ably arrange the sci'ape's So that the 

web is held slightly above the edges of the 
pan and does not contact there with. The 
scrapers are of a length corresponding to the 
length of the pan and it will be noticed that 
there is a recess indicated at 48 letween each 
scraper and the pain fol' catching the filZZ 
which is removed by the Scraper. 

I will be understood that the invention is 
equally applicable to other objects, Such as 
textile webs for example, and that various 
changes in the details which have been here 
in described and illustrated in Girder to ex 
plain the nature of the invention anay be 
inade by those skiied in the art within the 
principle and Scope of the invention as ex 
pressed in the appended clais. 

claiian: 
I. In paper making hiachines, a hillidity 

and temperature indicating and recording 
device incluiding wet and di's till elements, 
and means for moving said eleinents across 
and adjacent to a face of 
indicate and record the hinaidi 
perature at any desired poilt along Silch 
face. 

2. In mechanism for neasiling the nois 
ture content of a material, the combination 

:- r s r. -- in ty anti teil 
4. 

of containing means adapted to (Cinfine gas 
in contact with a portion of Said material 
separately from the atmosphere Stri'ound 
ing said inatelial, means for directing a 
current of gas through said containing lineans 
for contact with said portion of the ina 
terial, and humidity uneasuring means coul 
piising a sensitive eleinent arranged in Said 
current of gas beyond the 'egion of contact 
of the lattei' with said in:terial. 

3. In paper inaking machines, a humidity 
and temperature indicating and l'ecording 
device including wet and dily bulb elements, 
naeans for loving said elements across and 
adjacent to a face of the Web of pape", ineans 
for directing a flow of gas at the i? . {{... O is 
web adjacent to saici elements, and means 
for causing this gas to coine in contact with 

ni- is . . . . . . . . . . ." y the wet and dry iiii) cielinents. 
4. In paper naking machines, a humility 

and temperature indicating and recording 
device including wet and dry bull) elements, 
lineans for moving said eieients adjacent 
to a face of said web, leans fol' directing a 
flow of gas at the face Of the web adjacent 
to the said elements, means to causing this 
gas to come in contact with said elements 
and for shielding the said elements froll the 
client of gas until aftei' it has coile in con 
tact with the web of paper. 

5. A hunidity and temperatire indicat i 

12. 4,626,060 

ing and recording device for paper making 
as, coirprising a teste', carrying a 

and a dry bulb indicating and 
ing laechanish: Ileans connecting 

saic echanislu with said bulbs whereby the 
hinidity and the teinpei'attire are recorded; 
and leans for suporting the tester to per 
unit ovement, thereof transversely of the 
traveling web and adjacent thereto. 

6, in a humidity and temperature indi 
ating and Fecording device for paper nak 
g a clines, an open a. wet and dry 

hill) elements carried by said pain, a wick 
associated with the wet bulb element, and 
eans for supporting and ioviing said pan 

adjacent to one face of the web of paper, 
said means including a reservoir extending 
transversely of the web and into which said 
wick is adapted to extend. 

7. in a huinidity and temperature indi 
'ating and recording device for paper mak 
ing machines, an open pan, wet and dry 
bill) elements carried by said pain, a wick 
associated with the yet bulb element, and 
inneans for supporting and moving said pan 
adjacent to one face of the Web of paper, 
said means including a reservoir' extending 
transversely of the web and into which said 
wick is adapted to extend, a screw mounted 
to rotate within the reservoir, and a nut on 
tle an engaging the screw for noving said 
pain when the screw is turned. 

8. In a humidity and temperature indi 
cating and recording device for paper mal 
ing machines, a wet bulb element and a dry 
hub element, a wick associated with the 
wet 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 which said wick is adapted to ex 
tend. 

9. In a humidity and temperature indi 
cating and recording device for paper mak 
ing machines, a wet bulb element and a dry 
bulb eleyent, a wick associated with the wet 
buily element, and ineas for supporting and 
moving said elements across one face of the 
web of paper, said means including a l'eser 
voir extentling transversely of the web and 
into which said wick is adapted to extend, 
a screw mounted to rotate within the reSei'- 
voir, and a nut, associated with the Screw 
for noving the elements when the screw is 
tuned. 

10. In a humidity and temperature indi 
cating and recording mechanism for paper 
making machines, an open pain adapted to 
be arranged with its open side adjacent to 
the web of paper, wet and dry buib elements 
arried by said pain, neans for directing a 
current of gas adjacent to the face of the 
web and flowing from One side of the pan 
to the other, and naeans for thereafter calls 
ing said current of gas to come in contact 
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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 
directing a current of gas through said con 
tainer, and humidity measuring meals coin 
prising wet and dry sensitive elements 
arranged in said gas current beyond the 
region of contact of the latter with Said 
material. 

12. In a humidity and temperature indi 
cating and recording device for paper mak 
ing machines, an open pan adapted to be 
moved adjacent to one face of the web, wet 
and dry bulb elements mounted within said 
pan, a plate in the pan spaced apart fron one 
edge thereof to provide a space between the 
web and the plate, and means for directing a 
flow of gas into the space between the Wel, 
and the plate, the said plate being arrangel 
so thereafter as to cause the gas to come in 
contact with said elements whereby 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 pape' 
Inaking machine of a reservoir supported 
transversely thereof, humidity and tempera 
ture indicating and recording mechanism in 
cluding wet and dry bulb elements mounted 
on the reservoir, a wick for the wet bulb ele 
ment, means for moving the said mechanism 
longitudinally of the reservoir from side to 
side of the frame, the wick of the wet bulb 
element dipping into the reservoir. 

14. In a device of the character specified, 
the combination with the frame of the papei 
making mechanism, of 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 longitudinally of the reser 
voir from side to side of the frame, means 
in connection with the said mechanism for 
directing a flow of gas onto the face of the 
web adjacent 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 indicating 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 indicating and recording 
devices adapted to be moved adjacent to a 
face of the web to indicate and record the 
humidity and temperatule at such face, and 
means for homogenizing the atmosphere be 
tween said devices and the face of the Web, 
comprising means for directing a uniformly 
distributed current of gas against the face 
of the Web adjacent to the said devices. 

17. A material testing mechanism of the 
character described, comprising a conductor 
for gas having an opening arranged adja 
cent and adapted to be substantially 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 
through and humidity measuring means 
adapted to be subjected to said current of 
gas after contact of the same with said ma 
terial. 

In testimony whereof I affix my signature. 
GEORGE STANFORD WITHAM, Jr. 
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