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NON-METALLIC PIPE AND TUBING 431

. Table 23. Asbestos-cement Pressure Pipe*
g S| Class 1007 T 1507 Tl 2007
- Dot | Weght | Wall Owt- | Weight | Wall o T Wembt | Wall Out- | Weight
. nde “per ft., | thickness, | sde per ft., | thickness, side p:ﬁ‘__ thickness, |  side per tt.,
dism.. in. 1b. in. diam., in. lb. n. diam., in. Ib. . diam., in. ib.
366 36 | 035 370 38 0@ T3 ®m |4 0 120 66
466 a7 3 470 50 45 485 60 0 52 B4
672 76 38 676 78 .55 69 | 107 75 750 | 154
: 8 B4 17 “ 888 e 65 915 16 8 88 976 | Bz
: 08 | 152 .59 s 198 8 N | 20 10 1220 | 7.0
. 9 12 9% 198 3% { 276 98 9% | 18 ' H 1448 | 296
. 13 ﬁ 15 04 M8 7 15 56 36 6 13 16 2% 5|: 124 16 88 67 0
! (£ I 1702 0 36 88 17 76 70 125 18 50 63 0 165 19 30 878
T 0w " Lo 39 1918 | 359 97 19 94 58 2 139 2078 81 2 187 21 74 112.0
-1 dum, | 7 4 D 2w 425 1.07 204 N2 153 B | B 1m 418 | 195
—i B 8 b ] i ‘
B voe ) L) 2538 1 555 125 2.5 9.3 | &2 27 64 141 5 248 28 % 199 0
',;"’S\, a o "93 3[30{ 892 54 3308 | 1506 29 usa‘mo\ 312 l )ez4|3mo
l“'ﬂ:s 9 v :; 1o 3318 | 1263 1 83 96 |20l 1% 460 | 3180 | 374 348 ) 4350
A !
;138 12 :/:;:1;(;"?" of coupungs and fitings.
(LY ‘) e Lo king ¢ in pounds per e inch.
| 255, ' | G w equalent 1o S e 150 ate 3.95, 5.85, 7,85 in. respectively.
?:‘“ P :? ;([rdf ters for 4, 6, 810, are in., respectively.
! e 1 Table 24. Asbestos-cement Sewer Pipe*
':“ " Tl T ; Clasa £ Clams 3 (Tass 4
o Rl 1 ovide | Weight | o | Outside | Weitht | .y | Outside | )
) - Wal Weight . 3 "eight . : Veight . ade Weight
idar| T s, | imde | ek, | thicknem, | U0 | TCENN, | thicknem, | Ousde | FElEht | thicknes, | [Duteide | per £t 1b.
%3 F | i X - in. in. in. :
113 " ; T 9 .
Her | TN s 66 ;
VTR 5 :l 6 84 79 i
(1K 2 ' pH B % 19 |
| L | 1100 53 | 0.5 .12 177 | oes o |20
L 1
: . “ | 1308 199 o IF:) Be 74 13 48 I 86
T : B 1516 u6 7 15.46 310 B4 15 68 7 0
i N 82 1 1.4 302 82 17.64 406 94 - 17 88 47 8
': 5 1 1930 355 % 19.80 510 | 03 2 06 58 0 1.12 20 24 66 0
. I !
ipe i w1 1138 "y % 21.88 75 BE 2% l 70 0 125 25 30
“opper el b | » 5] BN 54.3 106 %12 76 131 2% 62 100 0 145 % % 110 0
el e —— 4 M 9% 31 92 % 8 124 32.48 1132 1 64 3328 155 0 185 33 20 175 0
otal weght per y : v I 3830 124.8 14 38 82 154 3 193 e | 230 218 4.3 248 0
. N prfr . 115
“Opper. | Bram, Tovmag bength of all sises of pipe w 138,
|“'25 Ib. ) ah-Saanilla Co.
T 19
; ;a ;6& : Flexible Metal Hose Pressure pipe is made in four classes, corresponding
» : i . 1 ./8q. in.
i ;; 2% | \srious metals such as brass, bronse, monel, alu- tszew’;:ﬁxégzgrassurm of 50, 100, 150, and 200 Ib./sq. in
. -gum, and steel are used in manufacturing flexible Sewer pipe, as shown in Table 24, is made in four
3% sn ; we which may be had with metal or fabric coverings classes, which, in wall thickness, lie between classes 50
.; ? l? ‘;3 ,2d with male-female and flanged joints. Threads and 150 for pr'eesure pipe
' o s . . 1" - -
36 | o are wsuadly cuéetir;‘r:“dférdm iron ;’W;;l‘e”'muif:“:; Ducts, as shown in Table 25. are made with wall
. sameters ran ’ . , i esses sli ipe.
% 6 56 .~ommended temperature for bronse hose is approxi- thickn, slightly less than class 50 pressure pipe
—_— - ately 450°F., or 230°C. Table 25. Asbestos-cement Ducts®
. ALLI AND Tosde Wall thick- Outside | Weight] per
NON-MET C PIPE TUBING dism., m. Lengeh, ft. ness, in. diam., in. ft., lb.
g th_e outsile \ large number of non-metallic materials are manu- 3 10 032 364 35
untaining the ‘srtured into pipe and tubing. No general size stand- ; }g ;g ;% ;;
nandrel. The wduation exists. Some materials and dimensions are : 0 33 870 73
1ed with other gven below; for further details the manufacturers’ 7 10 0 78 86
ie: admiralty, ~atslogues should be consulted. In many cases, fittings s " w0 88 "2
‘r. cupronickel 1wd valves are available. 10 13 @ | 108 119
-ass, red brass 12 13 45 0 12% 18 4
us: and ailoys Asbestos-cement Pipe " 13 6 149 188
‘low-carbon). 16 i3 50 17 00 3.6
Asbestos and Portland cement are used to make a . , © ! 00 %6
. . wamiess pipe, generally with plain ends. Pipe of this ! } 0
- the Bz':d!“"' matenal is corrosion-resistant and finds especial applica- %2 B @ i %}53 2% ?
_upzu_) Thc: oo in the conveyance of relatively corrosive fluids. 30 : 13 67 | 3.4 ] 34
‘0080"‘:‘ On !* has a smooth interior surface and, being non-metallic, £ ' Bn__ R . 5
V- i lgi.vided = iree from tuberculation. The joints are usually made * Johns-Maawile Co. . .
‘?“0;' heavier :l:: deeves, sealedhv:ith nlxzb!;er or other elastic rinf, :(li' 1 Weighta given are exclusive of couplings and Ettings.
- "th cement or asphalt. nds are s:ometimes machin “Rar ” ngs
e :"pg:;_z;:; v lapered for use with metal couplings. A variety of Carbon, Graphits, and bate’” Pipe and Fitti
’_ © Tubing” *tuogs 13 made. This material can withstand tem- These materials are resistant to practically all acids
site am. eten erstures to 370°C., or 700°F., and has a low thermal (including hydrofluoric), alkalies, salt solutions, and
urinum, conductivity, organic compounds except those of a highly oxidising

).
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‘“,ddl% pManufscturing Processes

Proc o ihRelAuve
ocem t°C. | humidity,
v ’d‘:ad | Py
i i 08| 50
T e 20-8 | 6065
Yokes 2083 | 5060
Sponog 2-B ' 6065
’--poolnn& twisting 2-8 | 65
- | Warping 20-B | 65
| Wesving -8 7550
| Carding B-251 6510
| Saning B2 | 50
v ) B %055
- Storage for shipping | x4
fs[’"’"" 225 | 6570
! ag 2-25 | 65-70
> e 2-35 | e0-70
! Chocolate covenng 18 . P55
| Hard y ; il . | );g
@} Storsge U £15t | >55
. l%dw‘::i cigarette making 21-8 1 55-70
“emmr i Bograpt s
| Relief sod offset 5 45
Folding 5 63
~ousf- ' Binding 2 )
; Dough fermentation 27 | 65
| Proofing 32-35 | 80-90
e  Loal cooli 21 . 65
Winding insulation P40 1 >
el 75| Application L ¥ ]
.Mhﬂl Fuse ¥ ) 21 _ 53
I | Seal prepared, crisp ceresls | B3 i 45-50
e ical Tables,” vol. 2 p. 322, McGraw-Hill
ot 1 pract

alr _conditioning Equipment.

or the addition to, or removal from, the room
: tioned. of heat and moisture.
rm‘m.uc controls for the apparatus. so that the temper-

- A mudity may be controlied withi+ the desmired linnts.

srare a0d
\pparatus for accomplishing the necessary changes in

ure content are generally known as humidifiers and

J
0 20 40 60 80 100
Per Cent Relative Humidity

*a 1S. Hygproecopic moisture (25°C.) of artificial textile
<5em compared with crude constituents and natural silk. 1.
\arome ravon (artificial silk). 2, Natural silk, new yeilow.
DNt tul 4. Cellul tat (" Inter ! ! Cri-
wai Tobles,” rol. 2, p. 323.)
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Humidifiers may be divided into the following general
vpes. depending upon the method of operation:

. lndirect system which introduces moistened air into the
o

:‘ Direet system which sprays water directly into the room.
- Combined system which is & combination of the first two.

Indirect Humidifiers. These humidifiers are similar
© 7Deralion to spray-type air washers except that the
‘Mer 13 sprayed directly against the incoming air.
“;‘ﬂ{ humidifiers comprise a chamber. usually from 6 to
*®.inlength. through which the air is drawn at a velocity
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25 .
z 5/._
°
£20 i
& 2 M4
s 15
3 7}’
[ d
<0 $
pul 5 /
S 7
2 s L /8
S 27 [ [
3 —
2

°0 10 20 40 60 80 100
Per Cent Relotive Humidity

Frg. 16, Hygroscopic moisture of various fibrous materials
prepared for electrical insulation. 1. Manila paper. 2. Red
rope paper. 3. Pressboard. 4. Leathercid paper. 5. Silk.
6. Hed rope paper (varnished). 7. Empire cloth. 8. Asbestoa
paper. (*International Critical Tables,” vol. 2, p, 323.)
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Fia. 17. Hygroscopic nwisture of leather and rubber. 1.
Teather (aole oak tanned), 2. Nheepskin. 3. Gold's beater skin.
4. Latex, dipped cord. 5. Heclaimed rubber. 6. Smoked,
crepe sheet, (' {aternational Critical Tables,”” vol. 2, p. 324.)
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Fre. 18. Hygroscopic moisture of cereal foods. 1. Macaroni.
2. Flour (patent). 3. Bread. 4. Crackers. (" International

Critical Tables,” vol. 2, p. 324.)
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780 HUMIDIFICATION, DEHUMIDIFICATION, AND SPRAY PONDS
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Fi16. 19, Hygroscopic moisture of some inorganic substances.
1. English ball clay 2 Kieseiguhr. 3 Kaolin. 4 Asbestos
fiber. 5 Zine oxide 6. Giass wool. (' Internatwnal Critswcal
Tables," vol. 2. p. 324.)
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Fra. 20. Effect of varying temperature on equilibrium water
content at conatant reiative hpmidity of 50 per cent. 1 Wood

2. Silk. 3. Wool. 4 Cotton. (' International Critical Tables.
vol. 2, p. 324.)
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Fi1a. 21. Hygroscopic moisture of some organic substances.

1. North Carolina leaf tobacco.
3. Sole leather (oak tanped). 4. Catgut. 5. Soap (lvory).
6. Lumber. 7. Glue (hide, first grade). ("' Intermoational Critical
Tables,” vl 2, p. 325.)

2. Cigarette tobacco (Fatima),

from 500 to 700 ft./min. Inside the ohambe,
one or more banks of spray noszles distriby, iy
over the cross-sectional area of the chap *
nossles create a finely divided spray throu!hb."
action and require water pressures for effect; %
fication of from 35 to 45 1b./sq. in. Ay the in"
humidifying chamber, a set of baffles dmﬁbuuh,
and preventis the spray from escaping from l)‘\

and at the outlet of the humidifier chambe, .ne °.h"n¢
is provided. This eliminator, consisting of :l g

metal baffles. is 80 designed a3 to separaty all
unevaporated moisture from the humidifieq he X
the air leaving the humidifier is completely !M‘"' Ty,
without any entrainment or unevaporateg ,,:r‘
cles. The general construction of this type ¢ h“" S,
is shown in Fig 24. m

- 6.0
l‘:’
© 50
& - !
3 %4'0
- e
s 330 §L
- 5
3 32.0 4
5 ° 1.0 Z e &9 J\
; [} I 5
0 20 4 60 g

Per Cent Relative Humidity
Fie 22 Hygroscopic moisture of carbon products 1
black. for rubber trade 2 By-product fumace coke (r, ™™
Co, Illinois coal) 3. By-product coke, domestie ting
burgh bed coal) 4 By-product coke (domestic iz
Connelisville, 72-hr. beehive foundry coke (“[mgr '
Critical Tables." vol. 2. p. 325.) Moy

Such humidifiers are used only in connection y:
ventilating systems. They are practically alwayy ﬂ:
on the inlet side of the ventilating fan. In the
provision is made for maintaining a constant dew pe
by means of a thermostat placed in the path o e
saturated air leaving the humidifier and controlling 1y
outside and return air dampers. In some cases, Whery
high humidities are to be maintained, TeqUiring dey
points higher than obtainable by the mixture of Outady
and return air, the dew-point thermostat also ©Ontrols thy
quantity of steam being used to heat the spray wuy
either indirectly by a water heater or directly by intr.
ducing the steam into the water. Where all outads
air must be employed, it is usual to provide in from
of the air washer certain preheater coils of sufficient capee
ity to bring the air to a temperature slightly above the
freesing point. In summer operation, whepever th
outside wet-bulb temperature is above the minimus
dew point desired in the building. all outside air is takm
and, it will be remembered from the psychrometrie prise-
ples previously discussed, that the air issuing from the
humidifier will have been cooled to the wet-bulb tempers
ture of the entering air, provided of course that the wae
is neither heated nor cooled during recirculation, which»
usually the case in such installations.

In order to calculate the quantity of air that must b
supplied with this fan-type system, it is neceesary
compute all the heat that will be dissipated in the spser
10 be conditioned by such sources as the sun; transmissios
of heat through walls; heat given up by peopie: asd
other sourcee such as lights, motors. etc  The cubre fest
per minute then required may be obtained from

B.t.u. X 56

Cu. ft /min, = ——————
temperature rise
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ing-roller Mil

lverise. This material is often eslcined and

wp

/  reated 58 cemont oliaker.
2% No. 4237 Raymond ring-roller mili
'x:"“' " rapss had & capacity of 3700 ib./hr., 85 per
fus 0. 200 sieve. with a power consumption
/‘ ;he mill and 23 hp. on the fan, a totsl of
O“wm Magnesite generally the most difficult
e o 168 t0 pulverise, grinds similarly to fluor-
ﬂ" s bod cﬂcjned it is ground in the same manner as
s wheD S eg-burned magnesite is handled like
f"umﬂ cer. Tabie 33 gives the results obtained in a
§ 8 il wet-grnding barytes and limestone to be

van“ paint flier.

7y o

» E 3
-’ Wet Grinding of Barytes and Limestons
w”’ in Hardinge Mill
Limestone 1~ Barytes
) 325
2
n
Bree
2
Flint

Conrse limestone | Lum)

] Mica. The choice of crusher for asbestos
“"”;:":hemer a loog or & short fiber is desired.
f" i dope in slow stages 10 preserve as much &s
a—“““ the Bber length.  Primary crushers employed
f* of the jaw type with secondary crushers of
"dbf jaw type. Small gyratories and corrugated
"‘::o“”d. With some grades a third redustion
uired. After drying and crushing o about 2
ssbostos rock geea to the so-called fiberising
o which reduce the rock, liberate the fiber, and
m fine and coarse fiber. There are different
*“ §barisers, the swing hammer mill, the Jumbo,
W e Laurio and Pharo-cyclones. The Jumbo consists
» sindrical shell surrounding a shaft with six pairs
{19 at 6~in. intervals and disposed crosswise
‘: other. The srms sre of beavy steel bars with
' iron benters, the faces of which sre eonstructed on
ugs. The Laurie cyclone consists of two beaters:
:‘m'-pr_opeuef type, driven in opposite directions
o U0 t0 2000 r.p.m., in a cast-iron chamber. The
awe eycdone was designed to overcome the tearing
4 o0 tbe fiber, one of the objections to the Laurie.
s d the same general type. but the hood above the
arpag end is cut off immediately above the latter,
o we crushing blades, ot beaters, of which the paddies
@ e nght s0d the other left, rotate in the same

»
Y

s the material reaching the mill contains s large
woumt of [resd asbestos, classification of the fiber begins
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- 7 for the No- ”ﬁ:
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-actically the eatr
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ly. Itis first put through s screening trommel,
& fem are discharged on a shaking screen, and the
salwe—all sbove 134 in.——{ails intoc one of the fiberis-
qdémoes which discharges on the same screen. The
W u dightly inclined and is made from wire or per-
Waad plates, It has sn oscillating movement which,
o from the sising of the rock and eliminating the
= caneew the fiberised asbestos to rise to the top. The
Mwsiad fiber is taken up by s fan. while the overfiow falls
® tweeond fiberizing machine, which discharges, like
Mx. 00 & scroen, where the asbestos is again lifted
Yl 294 se on until the rock is practically entirely

the same mmaﬁs:s lime. Desd-bumed'

INDUSTRIAL APPLICATIONS OF GRINDING MILLS 1151

of bulirstones or by using a high-speed screen mill with
air-transport system. A mill with s J§4-in. screen pul-
verized 400 ib./hr. with 13-bp. power consumption.
Certain impurities, such ss sand, gravel. and hard fiber,
may be removed by using an air-classification pulveriser
with sutomstic throwout (see p. 1120).

The micas, as & class, are difficuit to grind to s fine
powder; one exception is disintegrated schist, in which
the mucs occurs in minute flakes. The material pulver-
ized is generally the waste from production of sheets and
scrap from punching and trimming. Arrsnged in order
of increasing resistance to grinding 1o & fine pewder,
micas from various sources may be classified as follows:
Madagascar, Ontario, Quebes, Manchuria, India, New
Hampshire, North Carolina, South Afriea, Russisa,
Brazil.

Mica is pulveriged wet or dry; the wet-ground product
is the more desirable, as it retains its luster to & high
degree. Whem ground wet, it is. first passed through
revolving screens with & constant stream of water: it
is then ground in wooden chaser mills at a slow rate and
graded after drying, by passing through a series of bolt-~
ing reels, the finest reel being about 200 mesh. A
modification of this process is used in certain European
countiries, where the mics is ground in chaser miils and
buhrstone mills. The water with the ground mica is
passed over screens and thua grsded. After pressing out
the water, the solids are dried and disintegrated in a
double-cage mill. Table 34 gives dats obtained in wet-
grinding & Manchurian miea.

For dry grinding, hammer mills equipped with an air
transport system are generally used. The material, after
dropping through 8 periorated screen into the intake of
an exhauster, is collected in a cycione followed by balting

Table 34, Wet Grinding Manchurian Mica
Amount psased through mill, b./br. .. ... ... 400
Tatal power consumption. including pumps,

screens, mill elevators, snd conveyor, kw. ..
Power copaumption, kw. -hr./ton product. ... 300
Screen anslysis, feed to bolting resis:

% on No. 20mieve................... 5
% on No. 50 sieve. 18
% on No, 80 sieve 17
% on No. 100 sieve 12
% on No. 200 sieve 19
Through No. 200 sieve. . 29

Table 35. Grinding Mics in High-speed Hammer
Mill

Zise of motor {(direct-connected), hp....... 60
Sizeolfeed....... .. ... ... ... L. Serap
Production, tb./hr. .. ... .. ..., .. .. 950

Screen analysis of discharge, % on sieve;
No. 20 No.40 No. 80 No. 80 No. 100 No. 150 through No. 150

1% 15%  22% ' 16%  10% = 1i% ' 25%

reels. Table 35 gives the operating charnoteristics
gr‘iﬁ.ding North Carolina mics in a high-speed hammer
mill : ‘ ‘ . : .

The Fertilizer -Industry. . Many of the materiala
used in the fertilizer' industry sre pulverised, sueh as
those serving as sources for calcium, phosphorus, potas-
sium, snd nitrogen. The most commonly used for’
their lime content sre limestone, oyster shells, maris,
lime, and, to s small extent, gypsum. Limestone is
generally ground in bammer mills, ring-rolier mils, and
ball mills. Fineness required varies greatly from No. 10
sieve Lo 75 per oent through No. 100 sieve.

Oyster Shells and Lime Rock. Operating character-
isties for hammer mills grinding ovater shells and burned
lime for agricultural purposes are given in Table 36. -

Phosphates. Phosphate rock is generally pulverised
for one of two major purposes: for direct application to
the soil, or for acidulation with sulfuric-acid in the manu-
fagture of agid or superphosphate, phosphorio acid, and
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