Index A
key words

d

Absolute and relative humidities
10-79
Absorber, countercurrent, design
3-297
Absorption, acoustic 2-10
gas analysis, and titration 3-22

Absorption factor relations 3-317,
3-318
Acceleration, constant, cam design
13.92
Acceleration time, locomotive 12-3

Acetate buffers 3-1
Acetic acid, percentage in solution
3-65,3-66
Acetone, estimation by microdiffusion
20-13
Acetyl valuation 3-2,3-3,3-4
Acid, acetic, percentage in solution
3-65,3-66
colorimetric pH titrations for 3-338
organic, relations 3-324
Acid density temperature correction
3-86-3-93
Acid-mixing calculations 3-171-3-177
Acids, fatty, solidification 3-268
volatile, by partition
3-334
in mixture 3-326
mineral, specific volumes 3-54-3-60
Acoustic absorption 2-10
Activation energies of unimolecular re-
actions 3-12
Activity, see other key words
Adhesive, plywood phenol resin 3-320
Adiabatic air flow 9-7,9-8,9-9

method

Adsorbent bleaching, press cake oil,
lost 7-63,7-64

Adsorption relations 3-308

Aeronautics, nomography in  9-1

Aggregates, void calculator for 13-121

Agitation and circulation, propeller for
18-12

Agitator, liquid, design 3-149

Agitators, propeller type, relations
3-110,3-111

Air, and carbon dioxide in beer 3-337

compressed, transmission  17-22,
17-23

for combustion 1-31,5-136

forced, systems 10-63

grains in  10-40

in cement and mortars 11-71

in cement mortars 11-75,11.76

in combustion, excess 5-46

in pipes, pressure drop 5-107-5-110

specific volume and weight 5-96

total, relations 10-41, 10-43

warm, heating calculations

10-77

weight proportions 10-45
Air capacity relations 10-46
Air circuit breakers, interrupting ca-

10-76,

pacity 4-94,4-95
Air compression, isothermal, power for
5.95
Air compressor cooling water 175
Air conditioning calculations 10-47
Air conditioning relations  10-32-

10-46, 10-88, 10-105, 10-106
Air consumption for reciprocating en-
gines 17-10



(2]

Air cooling by water spray
Air density derivation 2-28
Air duct friction 10-50

10-24

Air duct heat losses and gains 10-98
Air ducts, friction loss 5:99
Air-entraining cement feed 11-74
Air flow, adiabatic 9-7,9-8, 9-9

duct 10-14

in ducts  3-129

orifice 13-43

suction pipes 10-86
Air flow conversions 10-47
Air fuel dew point conversion 3-194
Air lift and submergence 3-31
Air mixture relations 10-87
Air moisture 10-64
Air pressure in small tubes 13-91
Air supply outlet noise 10-30
Air temperature loss in ducts  10-80
Air velocity, and effective temperature

10-3
and gas 3-35,3-36,3-37
exhaust hood 10-99

kata 10-13
Aircraft engines, radio noise in  9-2
Aircraft fusion welds 9-27, 9-28

Aircraft nuts wrench torque 9-29
Airfield pavement calculations 12-14
Airplane center of gravity 922
Airspeed, and altitude calculations
9:11,9-12
true, and fuel low 9-20

and Mach number 9-17, 9-18,

9-19

Alcohol, furfural-furfuryl, calculations
3-341

Alcohol mixtures, ternary, freezing
points  3-32

Alignment diagrams, see a/so Nomog-
raphy

from network charts 1-117

Aliphatic hydrocarbons molal volume
3-250

air-angle

Alkali and chlorine electrolytic cell,
efficiency 3-108
Alkaline cleaner and conductivity

16-6

Alkaline viscosity solutions 3-209-
3-212

Alkalinity, and carbon dioxide in water
6-4,6-5,6-6

in boiler water 5.77
Alkanes, liquid, molecular volumes

3-256
Alkylated phenols, vapor pressure
3-285
Allowances, fit 13-4
for shaft fits 13-26

from nominal size 13-114
shrinkage 13-30
Alloy, aluminum, bar strength 9-21
Alloy steels, heat resisting 16-1
Alloys, high temperature 16-23-16-26
Alternating current power factor §-70
Altitude and airspeed calculations
9.11,9-12
Aluminum alloy bar strength 9-21
Aluminum electrolysis furnaces 16-3
Amines, primary, boiling point calcu-
lations 3-267
Ammonia, liquid, solubilities of hydro-
gen and nitrogen in  3-246
partial pressure and vapor composi-
tion 3-102
solubility 3-28,3.29
Ammonia compressor, refrigeration ca-
pacity 10-110, 10-111
Ammonia synthesis equilibrium 3-180
Amplification, transconductance, re-
sistance 4-202
Amplification factor, derivation 4-116
Amplifier range by shunt peaking
4.205
Analysis, see also other key words
lonic, for raw-water hardness 5-139
Analysis conversions, proximate 3-68
Angle, and arc of circle 1-6



angle-basin

Angle, optic, calculations 2-5-2-8

Angles, cutter, clearance and relief
14-49

Annuli, equivalent diameters
1.42

Annulus areas 1-58

Antenna heights 4-208

Anthracite coal, heat value 3-235

thermal value .17-21

Apples, sulfur dip 21-14

Appliance operating costs 4-35

Approach cuts, milling and hobbing
14-15, 14-16, 14-17

Apron elevations, stilling basin 11-19

Aqueous solutions, saturated, vapor
pressure of 3-245

1-12,

Arc and angle of circle 1-6
Arc length, circular 1.8,1-92
Arc welding labor costs 15-22

Area, annulus 1-58
Areas, circular, moments of inertia

1-48

moment of inertia 1-50
of cylinders 1-13
total 1.23,1-115

of regular polygons 1-86
of steel beams, necessary 11-4
ordinary 1.7
Armatures, insulation resistance for
5-90
Artificial and day lighting 8-29, 8-30
Ascorbic acid, photometric determina-
tion 3-346
Ash in sirups and molasses, conducto-
metric  3-322
Atkinson’s formula, ventilating pres-
sure 17-17
Atmospheric pressure correction 2-25
Atmospheric pressure derivation 2-24
Attainment factor, cable temperature

4-88

Attenuation network design 4-109,
4-110

Attenuator, piston, relations 4-151

(3]

Audiofrequency power output 4-204

Aviation, see Aeronautics; Aircraft;
Nomography; etc.

Azimuth and hour angle relations
11-10

b

Backwater curve computations 5-157,
5-158

Baking, infra-red 5-5,5-6

Balanced line transformer voltage drop
4-71

Balances, material 3-133

Balancing, static, of turbine wheels
5-24

Ball bearing loads 13-107

Ballast resistor design  4-157

Balmer spectrum formulas 2-4

Band, spectral, width 2-21, 2-22

Band-pass r-f circuits, calculations
4-186,4-187,4-188

Bands, see Brake; Clutch; Wrapping;

elc.
Banks, parallel transformer, load divi-
sion 4-69

Bar, trussed, bending 11.44
Bar rod weight, brass and steel 14-20,
14-21
Bar stock, cost, and flat  13-24,13-25
weight 13-21, 13-22, 13-23, 13-67
Bar stock calculations 13-20
Bar strength of aluminum alloy 9-21

Bar weight, round 14-3
steel 14-55
Barometer correction, for temperature
2-19,3-11

hydrogen electrode 3340
Barometer reduction to zero 3-:329
Barrel volumes 1-109
Barrels in cylinders 1-2
Basicity, limestone and lime 3-279
Basin, stilling, apron elevations 11-19
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Batch distillation 3-305, 3-306
steam 3-293

Batch mixing, concentration in 7-82

Batch quality 9-5,9-6

Bath, see other key words

Beam, wooden, loads 11-1, 11-22
Beam column calculations 9-10
Beam properties 11-56
Beam rupture modulus 11-28
Beams, bond stress in  11-3
floor, design  11-57
pipes as 10-15
steel, necessary area 11.4
total external shear 11.2
with hydraulic loadings 11-14,
11-15
Bearing, and shaft calculations 13-65,
13-66

meter, design 4-103, 4-104, 4-105
Beer, air and carbon dioxide in 3-337
Belleville springs design  13-106
Belleville washer loading 14-14
Belt calculations 5-20, 5.86, 5-87,
13-27,19-13
Belt conveyor output 17-6
Belt lengths 13-2, 14-8
Belt power transmission 13-28
Belt slip, reducing, savings by
resistance 13-104, 13-105
Belt speed, best 19-15
Belt speed computations
Bend, pipe, allowances
detail 7-69
Bending, dies for 16-12
Bends of pipe 7-10
Binary distillation factor 7-68
Binary mixture components, percent-
age conversions 3-46

Binary mixture distillation 3-278

Binary mixture reflux and plates
3-252,3-253

Binary system weight and mol percents
3-288

Bit, rock-, efficiency 7-38

19-12

5-111
15-8

batch-bridge

Blackout lighting  8-20, 4-60
Blanking pressures 14-19, 14.42
Blanks, see also other key words

for circular shells 14-18
Blast furnace gas volume 1-30
Bleaching, press cake oil lost in -7-63,

7-64

Blending, raw mix, problems 3-361,
3-362, 3-363
Block and tackle calculations 2-2

Blood volume by specific gravity
20-14, 20-15

Blower horsepower 5-40

Blowing, line, gas losses through 7-47

B.O.D. determination 6-52

Boiler efficiency 5-74, 5-151, 5-153,
7-11

Boiler feedwater conversions

Boiler fuel cost 3-18

Boiler water, alkalinity in 5-77

Boiler water impurities, steam quality
and 5-134

Boiling point, and vapor pressure
3-198

normal, critical temperature from
3-144
primary calculations 3-267

Boiling point correction 3-146, 3-147

Boiling point molecular weight for hy-
drocarbons 3-232

Boiling points of ring, chain compounds
3-206, 3-207

Bolt circle chords

5-138

1-105

Bolt root, fiber stress 13-102
Bolts, tensile strength 13-47
Bond stress in beams 11-3

Boring, turning horsepower 14-23
Boring tool pressure 14-5
Brake and clutch bands 13-44

Brakes and clutches, wrapping band
13-117

Brass and steel rod, bar weight 14-20,
14.21

Bridge stiffener spacing 11-36



brines—carbonate

Brines, calcium chloride, specific heat
and viscosity 3-315,3-316

Bubble plate fractionators 7-76-7-80

Buffers, acetate 3-1

Buildings, heat losses in  10-70

Bulb, dry, wet, temperatures, see other
key words

Bus, pipe, deflection 4-64

Bus expansion calculations

Bus stresses  4-160

Butt-up, of acid acid solutions 3-223

of alkali cellulose 3-227

4-39

of sodium sulfide solutions 3-224,
3.225
of spin bath 3-226
CAA course alignment 4-15,4-16

Cable, high frequency, design 4-152,
4-153
underground, costs 4-38
underwater, laying 4-54
water cooled, calculations
Cable faults, location 4-90
Cable temperature attainment factor
4.88
Cable thermal storage 4-68
Cable vibrations and fatigue
Cables, three, sheath losses for
Cake, high sugar, calculations
Calcimeter relations 3-364
Calcium chloride brines, specific heat
and viscosity 3-315, 3-316
Calcium chloride calculations 3-265,
3-266
Calculations, see other key words
Calorific values 17-7,17-8,17-9
Calorimeter, steam quality from 5-68
throttling, calculations 5-63
Cam design, constant acceleration
13-92

Cane juice, sugar, solids in

5-152

4.37
4.83
2117

3-336

[5]
Capacitance calculations, elementary
4-179
Capacitance-resistance filters 4-140
Capacitances, series 4-48, 4-193
Capacitor, vacuum 4-13
Capacitor improvement of power fac-
tor 4-49
Capacitors, and condensers, synchro-
nous 4-172,4-173
gas filled and vacuum 4-138
watt-second rating 4-19
Capacity, see also Pipe; Pipe line;
Tanks; Volumes; and other key
words
distributed, inductance from 4-11
frequency, inductance relations
4-199
interrupting, air circuit breakers
4.94 4.95
refrigerating, measurement 10-4
refrigerating machine 10-108,
10-109
refrigeration 10-114
ammonia compressor 10-110,
10-111
Carbide tips for single point tools
14-57
Carbide tool shank and tip sizes 14-1,
14-2
Carbide tools, optimum tip 14-37
shank size 14-38
shanks for 14-58
Carbon dioxide, and air in beer 3-337
and alkalinity in water 6-4, 6-5,
66
from combustion maximum 5-67
solubility 3-30
Carbon gas volumetric calculations
3-342
Carbon-hydrogen, fuel oil, ratio 7-61
Carbon monoxide, heat loss from
5-106

Carbonate sulfate ratios

3-327
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Carbons, decolorizing, calculations
3-189
countercurrent use 3-193
Cast iron pipe costs 10-2
Cast iron pipe flow 5-156, 6-1
Cast iron pit pipe thickness 6-2
Casting, centrifugal, of steel 15-1
Cathode follower gains 4-145
Cathode follower impedance 4-147
Cathode follower pentodes 4-146
Cathode ray tubes, photography pat-
terns on 4-130, 4-131
Cathode tube electrostatic deflection
4.99, 4-100
Cells, alkali and chlorine electrolytic,
efficiency of 3-108
Cellulose, viscosity, cupriethylenedi-

amine 18-13
Cellulose ester composition 3-351,
3.352

Cellulose solutions fluidity 19-7,19-8
Cement, see also Concrete; Rock prod-
ucts; efc.
air-entraining, feed 11.74
dam, specifications 11-29, 11-30
Portland, composition 3-345
Cement clinker design 11-61
Cement components  11-62
Cement grinding 11-69
Cement mix blending 11-72
Cement mix proportions 11-60
Cement mortars, air in 11-71, 11-75,
11-76
Cement slurry correction 11-70
Cement slurry moisture control 11-73

Cement water blend temperatures
11-63, 11-64

Center of gravity, airplane 9-22
Centerless grinding 14-26
Centrifugal casting of steel 15-1

Centrifugal force calculations 2-17
Centrifugal pumps, basic calculations
17-24

specific speeds 5-49

carbons—chromium

Centrifugal spray nozzle design
13-34-13-39, 13-40, 13-41

Centrifugation, ultra-, calculations
20-3

Cetane number, diesel 7-73

Cetane number relations, diesel fuel
7-27,7-28

Chain, silent, power for 13-3

Chain and ring compounds, boiling

points  3-206, 3-207
Chain and sprocket, maximum speed
18-8

Channels, circular, flow in  6-60, 6-61
open, flow in  6-56, 6-59
trapezoidal, flow in  6-40

Characteristic, see other key words

Chart, see other key words

Chemical engineering, see Nomogra-

phy; and other key words

Chemical engineering calculations,

nomogram for 3-215,3-.216

Chilling of condensate 5-45

Chimney, see also Flue; etc.
forced draft, design 1091
reinforced concrete, design 11-8

Chimney draft 1-35,1-36, 5:135

Chimney draft static 5-119

Chimney heat loss 1-33

Chimney loss calculations 17-26

Chimney loss measured by economizer

5-21

Chimney losses 3-21

Chimney sizes 10-68, 10-69

Chip size 14-40

Chip weight and cutting ratio 16-21

Chlorine, for main disinfection 6-25
solubility, water 3-244

Chlorine demand 6-41

Chlorine dosage 6-19, 6-28

Chlorine electrolytic cells, efficiency

3-108

Chlorine monoxide solubility

Chords, circle 1-105

Chromium iron ratio

3-254

17-37



circle-combustion

Circle, see also Circular
arc and angle 1-6
chords 1-105
Circles, inscribed and circumscribed,
radii, of regular polygons 1-87
Circuit, parallel, calculations 4-14
Circuit breaker speed, tuning fork and

4.36
Circuit breakers, air, interrupting ca-
pacity 4-95

interrupting capacity 4-94
Circuits, distribution, short circuit cur-
rent 4-171
distributive and transmission, volt-
age drop 4-93
electronic, reactance for 4-65
thyrite, calculations 4-166, 4-167
parallel, resistance 4-67
r-f, band-pass calculations
4.187,4-188
series, time constant calculations
4-2,4.3
Circular, see also Circle
Circular arc length 1-8
Circular areas, moment of inertia
1-48,1-49
Circular channels, flow in  6-60, 6-61
Circular ducts, equivalent 5-100
Circular ring, inductance of 4-8
Circular segment area, arc length
1-92,1-93
Circular shells, blanks for
Circular wave guides 4-12
cut-off frequencies 4-207
Circulation and agitation, propeller for
18-12
Cleaned coal value 17-19
Cleaner, alkaline, and conductivity
16-6
Clinker, cement, design 11-61
Cloth, cotton, analysis 19-17
Clutch and brake bands 13-44
Clutches and brakes, wrapping band
13-117

4-186,

14-18

[7]

Coal, anthracite, heat value 3.235
thermal value 17-21
bituminous, thermal value 3.61
cleaned, value 17-19
heat value conversions 3-69
heat value of 7-1,10-56
Coal analysis 11-68
Coal combustion calculations 3-158-
3-170
Coal costs 5-126
for homes, and gas 7.3
Coated sheet weight 18-9
Coefficient, see other key words
Coll, see also Roll
concentric, mutual inductance
4.142
finned, capacity data 10-29
in a transformer, final use 4-84
link coupled, design 4-17
Coil calculations 4-112, 4-190
Coil heaters, or tubular, heat transfer
in 5.97
Coil saturation temperature
Coil shorted turns 4-154
Coils, inductance 4.200
single layer 4-126
magnet, d-c  4-168, 4-169, 4-170
solenoid, design 4.192
Collapse resistance of pipes 15-17
Color, volume, saturation indices 20-6
Colorimetric pH titrations for acids
3-338
Column, beam calculations
concrete, design  11-16
Columns, concrete, eccentric load
11-11, 11-12
pipes as  10-16
Combustibles, in fuel refuse, losses from
5.73
refuse, heat loss due to  5-103
Combustion, air for 5-136
excess air in  5-46
maximum carbon dioxide from 5-67
of coal 3-158-3-170

10-44

9-10
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Combustion air 1-31
Combustion calculations 17-3
Combustion heat losses 5:71

Comparative, see other key words
Component, see also other key words
vector, conversion 1-19
Composition, see other key words
Compressed air flow pressure drop
17-12
Compressed air pipe friction 5-123
Compressed air transmission 17-22,
17.23
Compression, gas, temperatures
Compression calculations 5-78
Compressor, air, cooling water 17-5
ammonia, refrigeration capacity
10-110, 10-111
Computations, see other key words
Concentration, see also other key words
in batch mixing 7-82
removal of water in  3-156
Concrete, see also Cement; Rock prod-
ucts; Reinforced concrete; efc.
pumice-, slab design 11-24
reinforced, slab design 11-9
Concrete column design 1116
Concrete columns, eccentric load
11-11,11.12
Concrete control 11-50
Concrete costs 11:37
Concrete pipes, flow in  6-44, 6-51
Concrete proportions 11-48
Concrete quantity estimation 11-59
Condensate, chilling of 5-45
Condenser calculations 5-129
Condenser design  3-280, 3-281
Condenser discharge 4-114
Condenser discharge time 4-87
Condenser efficiency 17-34

7-58

Condenser flow calculations 3-153,
3.154, 3-155

Condenser tube heat transmission
10-1

combustion—conveyor

Condensers and capacitors, synchro-
nous 4-172,4-173
Conditions, see other key words
Conductance derivation 10-33
Conductances combined 10-34
Conductivities, thermal, of gases and
vapors 3:238-3-241
Conductivity, see also other key words
and alkaline cleaner 16-6
Conductor, secondary, for lamp flicker
4.73,4-74,4-75
Conductor loading 4-96
Conductor sleet, current to prevent
4.33,4-34
Conductor voltage drop 4-76
Conductors, copper, current to melt
4-82
direct current 5-69
Conduits, circular, critical flow in
5-31
fluid frictionin 3-77,3-78
Cone volume 1-110,1:113
Conical pile capacity 1-81
Constant, see other key words
Constriction flow in pipes 6-48, 6-49,

6-50
Consumer record, transformer load
from 4-59

Consumption, see other key words
Contact arc, belt, of small pulley 18-5
Contact conversion, sulfuric acid
3-188
Contact stress in rollers 1375
Contraction, enlargement losses 3-135
Control, see also other key words
capacity, for atmospheric cooling
towers 3-127,3-128
Conversion, see also other key words
units, calculations 2-26
Conversions, illumination, for inclined
planes 8-25
proximate analysis 3-68
Conveyor, belt, output 17-6
Conveyor belt spout relations 13-119



conveyor—cutting
3-132

Conveyor power requirements

Convolute flat springs 13-89

Cooling, home evaporation 10-49

Cooling tower efficiency 3-19, 3-152,
7-13

Cooling tower performance 3-14,3-15

Cooling towers, atmospheric, capacity
control for 3-127,3-128

Cooling turbo alternators 5-59

Cooling water, air compressor 17-5

optimum, in heat exchanges 3-243

Copper winding temperature rise
4-163

Copper wire fusing 4-40

Copper wire temperature and resist-
ance 4-178

Core waste, newsprint 18-4

Correction, see Thermometer; Temper-
ature; Size; and other key words

Corrosion calculations 6-29

Corrosion rate 16-11

Corrugated steel lengths 11-54

Cosines, direct-, law 1-73

Cost, see Economizer; Pipe; Produc-
tion; Savings; and other key
words

Costs and production
13-18

Cotton cloth analysis 19-17

Cotton for regain, strength correction
19-42,19-43, 19-44

Cotton spindles per operative 19-46

Cotton spinning production 19.57

Cotton yarn, twist changes effect on
19-41

Cotton yield and crop, forecast 19-16

Countercurrent absorber design 3-297

Countercurrent use of decolorizing car-
bons 3-193

Course alignment, CAA 4-15, 4-16

Coverage of a deposit 15:7

Cream and milk calculations 21-3

Crisscross method, flow network

11-17

13-16, 13-17,

[9]

Critical point, gas relations below
2-15
Critical pressures 3-150
Critical temperature, from normal boil-
ing point 3-144
molecular refraction 3-255
Critical temperature relationship

3-130
Crystals, quartz, temperature coeffi-
cients 4-128

Cubic equation roots 1-20,1-72,1-96,
1.98,1.99, 1-103
Culvert design 11-20
Current, alternating, power factor
5-70
and temperature rise 4-91
direct, magnet coils 4-:168, 4-169,
4-170
for plating 4-180-4-185
line, power factor from 5-125
short circuit, of distribution circuits
4.171
to melt copper conductors
Curve, vertical, calculations
12-7,12-16
Curves of given degree, template 1-21
Customers and transformer calcula-
tions 4-63
Cut, see also other key words
and fill volumes 11.26
lathe, horsepower for 14.52, 14.53
Cutoff frequencies, circular waveguides
4.207
Cutter, milling, relationships 14-48
Cutter clearance and relief angles
14-49
Cutter feeds and speeds 14-7
Cutting, metal, calculations
14-66-14-78
Cutting loads, plate shear
14-61
Cutting ratio, and chip weight 16.21
and shear angle 1620
Cutting time, standard 14-11

4-82
12-6,

14-56,

14-60,
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Cutting tool pressure 14-4
Cyclone theories in nozzles 13-42
Cylinder, thick, calculations 13-85
Cylinder areas 1-13,1:23,1-115
Cylinder volumes 1-15, 1-22, 1-74,
1.75,1-76,1-82,1-112

partial 1-1,1-38, 1-41
Cylinder weights, steel 1-24
Cylinders, barrels in  1-2

fluid power, design 5-145, 5-146

d

Dam, cement, specifications
11-30
Day and artificial lighting 8-29, 8-30
Daylight illumination 8-28
Db gain-loss calculator 4-143
D-c magnet coils 4-168, 4-169, 4-170
Decolorizing carbons, calculations
3-189
countercurrent use 3-193
Deflection, see also other key words
electrostatic and magnetic, cathode
tube follower 4-99, 4-100
of pipes between supports 10-26
pipe bus 4-64
pole 4-44
Degree, fifth, equation, real roots 1-72
second, equation 1-62-1-71, 1-98
third, equation 1-20, 1-72, 1-96,
1.98,1-99,1-103
De-icing, windshield, heat for 9-23-
9:26
Demand, see other key words
Densities of organic liquids 3-309
Density, see also other key words
acid, temperature correction 3-86—
3-93
of air, derivation 2-28
Density correction, American oils

7-65,7-66

11-29,

cutting—disc

Density temperature relationship in
heat transfer 3-:101

Deposit, coverage of 15-7

Depth doses, percentage 20-21, 20-22

Derivation, see other key words

Design, see also Nomography and other
key words

elasticity in  13-74

Detalil, see other key words

Determinants in nomography 1-37

Determination, see other key words

Developed surfaces, runoff 12-15

Device, see other key words

Dew point, see other key words

Dew point calculations 2-29

Dew point conversion, air fuels 3-194

Dew point temperatures 10-78

Diagram, see other key words

Diameter, see other key words

Diameters, equivalent, of annuli 1-12,
1-42

Diamond pyramid hardness 16-14

Diaphragms, ruptured, safety head for
3-120

Dies for bending 16-12

Diesel cetane number 7-73

Diesel-electric locomotive calculations
5.16

Diesel fuel, cetane number calculations
7-27,7-28

Diesel fuel economy 5-17

Diesel jacket, water flow calculations
5.122

Difference, see other key words

Diffusion, sensible heat flow 10-38

Diffusional mean driving forces 3-262,
3-263, 3-264

Dilution, continuous, of sulfuric acid
3-139

Dimension, see other key words

Direct cosines law 1-73

Direct current conductors 5-69

Direct current transmission loss 5-142

Disc, rotating, stress 13-77



discs—effect

Discs, steel, weight of 11-5
Discharge, condenser, calculations
4-114
of gear pumps
pipe 6-27
weir 17-29
Discharge diameter, velocity, loss of
head in pipes 6-31
Discharge time, condenser 4:87
Disinfection, main, by chlorine 6-25
Dissolved oxygen, percent saturation
6-42
Distance, see also other key words
velocity and  2-1
vertical sight, in surveying 11.45,
11-46
Distance calculations 1-5
Distillation, batch 3-305, 3-306
steam 3-293
binary mixture 3-278,7-68
Distribution, see other key words
Distribution circuits, short circuit cur-
rent 4-171
Distribution faults 4-46
Distribution systems, large, analysis
6:3
water 6:7,6-8
Distribution transformers, loads for
4-89
Distributive circuits, voltage drop
4.93
Ditch, open, design 6-15
Dividends, stock market 7-:2
Divisions and multiplications, repeated
1-57
Dosage, chlorine 6-19, 6-28
radium, for linear sources 20-1
Doses, percentage, depth 20-21,
20-22
radium, for plane and point sources
20-26, 20-27
Draft, see also Chimney; Flue
forced, chimney design 10-91
stack 5-135

13-103
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Draft, static chimney 5-119
Drainage resistance of pulp 18-10
Drawing pressure 14-25
Drill and reamer dimensions
Drill pipe, ton-miles for 7-43
Drilling, rotary, line work 7-62
Drilling horsepower 14-22
Drive force calculations 13-72
Drive shaft twist 13-12
Drives, rope, horsepower 5-88
V-belt 5-140
Drop, see other key words
Drum, rope, capacity 13-62
Drum rope regulation 17-1
Dry bulb, see other key words

14-36

Dryer, tunnel, calculations 3-181-
3-187

Drying calculations 21-16

Drying gases by absorption 3-41-

3-45
Duct, air, friction 10-50
heat losses and gain 10-98

and fan gain 10.42
insulated, heat losses 10-95
steel, area and weight 10.75

Duct air flow 10-14

Duct sizing 10-102

Ducts, air, friction loss 5-99

air lowin 3-129

air temperature loss in  10-80

circular, equivalent 5-100

rectangular, equivalent 10-90
Dyeing, rayon, to shade 19-1

c

Eccentric load concrete columns
11-11, 11-12

Economizer, chimney loss measured by
5.21

Economizer efficiency 17-25

Economy, see other key words

Effect, see other key words
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Effective, see also other key words
mean, pressure 5-55

Efficiency, see also other key words
machine time and 13-97
power savings 5-4

Efficiency economiser 1725
Efuent flow in sewers 1-34
Egg production costs 21-4-21-8

Elasticity in design 13-74, 13-75
Elbow splitter design 10-31
Electric heater capacity 4-176
Electric poles and guying 4-53
Electricity, see also Nomography and
other key words
elementary calculations 4-31,4-32,
4.98,4-191
short circuit calculations 4-25-4-28
Electrode, hydrogen, barometer correc-
tion 3-340
Electrodeposit thickness on metals
16-5
Electrometric hydrogen-ion determina-
tion 3-27
Electronic device relays 4-111
Electrostatic and magnetic deflection,
cathode tube follower 4-99,
4.100
Electrostatic precipitation 4-175
Elevator cables,used,strengthof 5-50
Emittance and actual temperature
2.18
Emulsification, temperatures and wa-
ter percentage 3-40
Emulsion and reagent related to cost
7-42
Enamels, synthetic, solvent and thin-
ner 3-:359
End of pipe, water flow 3-377
Energies, activation, of unimolecular
reactions 3-12
Energy, shuttle 19-4
Engine, diesel, fuel economy 5-17
reciprocating, air consumption

17-10

effective-evaporator

Engine horsepower 5-141, 13-54,
13-69

Engine test correction 7-39

Engines, winding, power for 17-18

English-metric conversion 2-23
Enlargement contraction losses 3-135
Enthalpies, hydrocarbon 3-294,
3-295, 3-296
Enthalpy, water, nitric and sulfuric
acids 3-257
Entrance losses, hydraulic 6-47
Entropy of steam 5-43
Equation, see also Degree; Cubic;
Quadratic; efc.
orifice 3.97,3-98
Equilibria, hydrocarbon vapor liquid
3-289
liquid vapor 3-134
Equilibrium, high pressure vapor liquid
7-67
ionic, in water 658
vapor liquid 7-83
zygograph for 3-178
Equilibrium constant, vapor pressure
and 3-286, 3-287
Equilibrium constants, hydrocarbons
3-290
Equilibrium flash calculations 7-85
Equivalent, see other key words
Erythrocyte volume thickness index
20-11
Ester, cellulose, composition
3-352
Estimation, see other key words
Ethanol, thermal conductivity 3-94
Ethanol-water mix proportions 3-151.
Ethyl alcohol water mixture, surface
tension of 3-312
Evaporation, in liquors 3-313
Meyer’s formula 2-12
Evaporation cooling, home
Evaporation factor 5-65
Evaporator performance 21-11,
21-12,21-13

3:351,

10-49



excavations—flow

Excavations, circular 1:22
Excess, see other key words
Exchanger sizes, economic 3:274
Exchangers, glass, heat transfer coeffi-
cients 3-100
Exhaust, see Vent; Discharge; ezc.
Exhaust hood air velocity 1099
Exhaust hood design 1092
Exhaust system design 10-89
Exhaust ventilating performance
10-101
Expansion, bus, calculations 4-39
in a square bend 5-131
linear, of iron 6:36
of metals 6-23, 14-65
Exponents, fractional 1-45
Exposures, photomicrograph, in tex-
tiles 19-49
Extract from wine 21-15
Extraction, for solute free solvents
3-258
multiple-contact 3-302
Eye, localization of foreign bodies in

20-19, 20-20

Fabrics, reed width, warp length
19-40
wool, loss of weight
Face miller relationships
Facsimile design 4122
Factor, see other key words
Factory heat losses 5-35
Fastenings, external load on 13-5
Fatigue and vibrations, cable 4-37
Fatty acids, refractive index 3-273
solidifications 3268
volatile, by partition method 3-334
Faults, cable, location 4-90
distribution 4-46
Feed, see other key words
Feedback, gain reduction by 4-101

19-45
14-39

Feedback gains 4-209
Feeder layout 4-24
Feeds, cutter, and speeds 147
milling, and speeds 1451
Feedwater, boiler, conversions 5-138
Feedwater heater savings 7.12
Fiber stress in pipes 10.25
Fifth degree equation, real roots 1.72
Fill, volumes, and cut 11-26
Film, paint, calculations 3-353,3.354
Film coefficients, heat transfer, for va-
pors 3-116
Filter, power supply 4-123
Filter design 4-118,4-119, 4.120
Filter sand grading 6-62
Filters, insertion loss 4-.121
resistance-capacitance 4-140
Filtration plant design 6-16
Fineness test, molding sand 15-3
Fit allowances 13-4
Fits, shaft, allowances for
shrink and press 13-61
Fitting, pipe resistance 7-57
Fittings, head loss from 6-26
Flanges, curved, for metal parts 14-62
Flash, equilibrium, calculations 7-85
Flat stock, cost, and bar 13-24, 13-25
Flicker, lamp, secondary conductor for
4.73,4-74,4-75
motor start, specifications against
4.55,4-56,4-57

13-26

Floc formation, silica in  6-54
Flood routing 5-27
Floor beam design 1157

Floor slabs, concrete, steel in  11-58
Flow, see also Friction; Head loss; Pres-
sure loss; efc.
condenser calculations 3-153,
3-154,3-155
in channels, circular
open 6-56,6-59
trapezoidal 640
in circular conduits, critical

6-60, 6-61

5-31
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Flow, in ducts, air 3:129,5.99,10-14,
10-50
in pipes 1-9,1-43,3-77,3-78,5-12,
5-33,5-130, 5-148, 5-156, 6-1,
6-10, 6-11, 6-43, 6-46, 7-26,
7.-51, 7-59, 7-93, 7-94, 10-7,
10-20-10-23, 10-84, 10-104,
15-18
air 5-109, 5.110
in suction 10-86
compressed air 5-123,17-12
concrete 6-44, 6-51
discharge 6-27
friction 3-109, 5-14, 5-23, 5-26,
5.29, 6-32, 6-33,17-14, 17-27,
17-28
gas 7-53
Hardy-Cross 6-45
Hazen-Williams 6-53
Manning 6-57
oil 5-83
partial 3-248, 5-160
Scobey 6-31
steam 5-37, 5-38, 5-39, 5.57,
5-107, 6-35, 7-9, 7-23, 10-6,

10-10, 10-58, 10-59, 10-66,
10-67
water 5-25, 5-64, 5-84, 5-108,

6-21,7-21,17.2,17-35,18-2
at pipe end 3:377
in pumps, and power 6-39
in sewers, effluent 1.34
minimum velocities for
velocity of 6-13
volume of 6-14
in Vonotch weir 5-121
liquid, horsepower for 3-222
orifice 3-97,3-98,6-24,6-48, 6-49,
6-50,7-89,9-3,10-19
gas pipe calculations 7-45
of air 13-43
of gas 3-72, 3-73, 3-75, 3-76,
7-19,7-45

6-12

flow—f-m

Flow, of saturated and superheated
steam 3-143
of steam 5-85
of viscous fluid 7-90, 7-91
of water 3-236,5-93
thin plate 3-106
thermoplastic, of polystyrene 3-276,
3-277
Flow design for fluids 3-213, 3-214
Flow network, crisscross 11-17
Flowmeter, gas, discharge rates 3-228,
3-229
Flue, see Chimney; Draft; esc.
Flue gas, dry, heat losses in  5-101
heat loss in  5-66
Orsat analysis  3-378
sensible heat loss in  5-79
Flue gas characteristics 7-87
Flue gas combustion air 11-65,11-66,
11-67
Flue gas moisture, losses from 5-72
Flue gas moisture and volume 5-132,
5-133
Flue gas water vapor
Flue losses 5-48
Fluid, see Flow; Liquid; ete.
Fluid flow design 3-213, 3-214
Fluid power cylinder design
5-146
Fluidity, cellulose solutions 19-7,19-8
Fluids, heat transfer of, in viscous flow
3-107
Fluorescent lamp, reflectors for 8-23,
8.24
Fluorescent vs. incandescent lighting
costs 8-21,8-22
Fluoride, thorium nitrate titration of
3-348
Fluoroscopic localization of foreign
bodies 20-24, 20-25
Flywheel effect 13-78
Flywheel weight for internal combus-
tion engine 5-51
F-m transmission calculations

5-22

5.145,

4-18



food-gas

Food packaging losses 21-2

Food production costs 21-9, 21-10

Force, see also other key words

run, per horsepower 5-2

Forced air systems 10-63

Forced draft chimney design 10-91

Forecast of cotton yield and crop
19-16

Foreign bodies, fluoroscopic localiza-
tion 20-24,20-25

localization of, in the eye 20-19,
20-20
Fork, tuning, and circuit breaker speed
4-36

Formula, see other key words
Foundry sand control 15-2
Fourfold point correlation coefficient
1.108
Fraction, petroleum viscosities 3-208
weight to mol 3-84
Fraction-mol weight conversion 3-131
Fractionating, hexane in 3-199
Fractionators, bubble plate 7-76-7-80
Frame, rigid, design 11-33, 11.34,
11.35
Frames, rigid, stiffness factors
Freeness tester, precision 18:3
Freezing points of ternary alcohol mix-
tures 3-32
Frequencies, natural, torsional vibra-
tions 13-82
Frequency, capacity, inductance calcu-
lations 4-199
Friction, see also Flow; Head loss;
Pipes; Pumping; and other key
words
and head loss in pipes 3-109
angle and coefficients of 16-19
coefficient and angle of 16-19
fluid, in pipes 3-77,3-78

11.51

hydraulic, factors 5-29

in pipe flow 5-14

in steel pipe 5-26

power for, in pipes 6-32, 6-33

[15]

Friction head, pipe low 17-14
Friction losses, in air ducts 5-99
in pumping mains 17-27,17-28
Friction pressure loss in pipes 5-23
Frogs, railroad, calculations 12-4
Fuel, gas turbine, heat to vaporize
7-29-7-36
heating, requirements
steam, cost of 5-54
Fuel cost, boiler 3-18
Fuel dew point, heat content at 7-29,
7-30
Fuel efficiency 10-52, 10.53
Fuel flow and true airspeed 9-:20
Fuel increment, equivalent costs  5-19
Fuel-oil capacities of sprayer plates
13-127
Fuel oil carbon hydrogen ratio 7-61
Fuel refuse combustibles, losses from

10-51

5:73

Fuels, home, costs of 10-60, 10-61,
10-62

Furfural-furfuryl alcohol calculations
3-341

Furnace volume derivation 19-48

Furnaces, aluminum electrolysis in
16-3

Fusing copper wire 4-40

g

Gain, see other key words

Gain-loss, db, calculator 4-143

Gain reduction by feedback 4-101

Gas, critical point, relations below
2-15

producer, combustion 3-292

Gas analysis by absorption and titra-
tion 3-22

Gas compression temperatures

Gas costs for homes, and coal

Gas delivery 7-96

Gas efficiency in industry 7-16

7-58
7-3
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Gas filled capacitors, and vacuum
4-138
Gas flow, in mains  7-22
high pressure 7-20
low pressure 7-18
in pipes 7-53
orifice 7-19
measurement 3-75,3-76
pipe calculations 7-45
orifice diameter for 3-72,3-73
service pipes 7:17
Gas flowmeter discharge rates 3-228,
3-229
Gas heat, and oil, relative 7:60
Gas laws, volumes 2-31
Gas leakage losses 7-4
Gas losses, through line blowing 7-47
through line purge 7-52
Gas measurement by orifice meter
7-95
Gas pressure volume calculations 2-27
Gas purification control 7:7,7-8
Gas solubility and partial pressure
3-282
Gas turbine calculations 5:32
Gas turbine fuel, heat to vaporize
7-29-7-36
Gas velocity, air and 3-35,3-36,3-37
Gas viscosities 3-201
Gas volume corrections  7-50
Gas volume per pound 5-127
Gas volume standard correction 7-55
Gas volume-temperature calculations
1.83
Gas volumes, and temperature 1-4
at high pressures 3-79-3-83
at standard conditions 3:53
rotameter conversion, and weights
3-119
reduced to standard 2-16
Gas-volumetric calculations, carbon
3-342
Gases, drying, by absorption 3-41-
3-45

gas—guy
Gases, hydrocarbon, elementary calcu-
lations 3-283, 3-284
ideal, approximate solutions 3-10
non-luminous, heat transmission by
radiation from 3-190
perfect, volume correction 3-231
thermal conductivities, and vapors

3-238-3-241
viscosity, temperature and pressure
3-298
Gasoline temperature corrections
3-179
Gear, elementary calculations 13-71
planetary, calculations 13-93
spur, forces 13-52
Gear pumps, discharge 13-103
Gear shaper production 14.27
Gear teeth proportions 13-99
Gearing, helical, worm 13-79, 13-80

Gears, horsepower for
13-50
inclosed, lubrication 14-.32
spur, horsepower for 13-29
Gel content, plasticity, viscosity
3-307
Geometry of stereoscopic projection
1-77
Girders, plate, economic depth 11:53
Glass, sun gain through 10-36
Glass exchangers, heat transfer coeffi-

13-48, 1349,

cients 3-100
Glass tubing, weight 3-.357
Glued joint strength 9-4

Glycerol, thermal conductivity 3-95

Grade derivation 12-18

Grain size separation 13-120

Grains in air  10-40

Greenhouse heating 10-54

Grinding, centerless 14-26

Grinding speed 14-24

Groundwater-level well calculations
11-21

Guy lead problems

Guy wire size 470

4-51



guying-heating

Guying and poles, electric 4:53
Gyration, radius of 13:70

h

Hardenability, end quench, of steel
16-16
of steel 16-8
Hardness, see also other key words
raw-water, from ionic analysis
5-139
Rockwell, correction
Hardy-Cross, flow in pipes

16-13
6-35

Haulage, endless, set spacing 17-4
locomotive 17-30-17-33

Haulage horsepower 17-16

Hauling efficiency 12-10, 12-11

Haven’s formula, cotton 19-42,19-43,
19-44
Hazen-Williams flow calculations
6-53
Head loss, see a/so Flow; Friction; Pres-
sure drop; efc.
and friction in pipes 3-109
from fittings 6-26
in pipes 5-155, 6-34
balancing 5-30
discharge diameter and velocity
6-31
in pumps 5-91
Head thickness for unified pressure ves-
sels 13-112,13-113
Heat, see also Heating; Temperature;
Thermalj efc.
and seasonal heat costs 10-83
latent, and temperature 3-141
oil and gas, relative 7-60
sensible, diffusion low 10-38
to vaporize gas turbine fuel 7-29-
7:36
total, of steam 5-42
Heat conductivity, transverse, of wood
10-48

(17]

Heat exchanger calculations 3-365
Heat exchangers, optimum cooling wa-
ter in  3-243
Heat gains and removals 10-39
Heat load, occupancy 10-37
Heat loss, chimney 1:33
due to moisture and hydrogen
5-104, 5-105
due to refuse combustibles
from CO 5-106
in air ducts, and gains
in flue gas 5-66
sensible, in flue gas 5-79
Heat losses, factory 5-35
in buildings 10-70
in combustion 5-71
in dry flue gas 5101
in insulated ducts 10-95
in uninsulated pipe 3-20
steel pipe 10-97
Heat resisting alloy steel
Heat transfer 1-28
for hydrocarbon vapors 3-304
in coil or tubular heaters 5-97
of fluids in viscous flow 3-107
Heat transfer calculations 3-24
Heat transfer coefficients 3-272,3-303
for pipe and wire 3-137
in glass exchangers 3-100
Heat transfer density-temperature cal-
culations 3101
Heat transfer film coefficients for va-
pors 3-116
Heat transfer rates, combined 5-115
Heat transmission, by radiation from

3-190

5-103

10-98

16-1

non-luminous gases
condenser tube 10-1
Heat treatment control, pressing time

in 16-7
Heat value, of anthracite coal 3-235
of coal 10-56,7-1

Heater, electric, capacity 4-176
Heating, see also Heat; Temperature;
Thermal; esc.



(18]
Heating, fuel, requirements 10-51
greenhouse, calculations 10-54

warm air, calculations 10-76,10-77
Heating oil requirements 10-73,10-74
Heating value, coal, conversions = 3-69

Helical and worm gearing 13-79,
13-80

Helical spring, round bar calculations
14-50

Helical spring calculations 13-73

Helical spring design 13-1, 13.87,
13-115

Helical spring load 1-10

Helical spring period 13-33

Helical springs, compression, buckling
load 13-83

Hexane in fractionating 3-199

High frequency cable design 4-152,
4-153

High-pressure vapor liquid equilibrium
7-67

High pressures, gas volumes at 3-79-
3-83

High-sugar cake calculations 21-17

High temperature alloys 16-23-16-26

Hobbing, approach cuts 14-15,14-16,
14-17

Hollow shaft torsion deflection 13-94

Home evaporation cooling 10-49

Home fuels, costs 10-60, 10-61, 10-62

Homes, cost of gas for 7-3

Hood, exhaust, air velocity 10-99
design 10-92
suction, face velocity 10-85
velocity 10-12
Hopper, edge slopes 1-11
Horizontal line illumination 8-16

Horizontal tanks, see Cylinder vol-
umes, partial
Horsepower, see also Belt; Shaft; and
other key words
engine 5-141, 13-54, 13:69
for blowers 5-40
for gears 13-48, 13-49, 13-50

heating-hydrocarbon

Horsepower, for liquid flow 3-222
haulage 17-16
hydraulic 5-34
lathe cut 14-52, 14-53
of rope drives 5-88
truck 5-18
Hot spot rise for short time overloads
4-86
Hot spot temperatures, power trans-
formers 4-66
Hot water heating, pressure head
10-17
Hour angle and azimuth calculations
11-10
Human thermometric calculations
10-57
Humidities, relative and absolute
10-79
Humidity, see Psychrometric calcula-
tions; Relative humidity; and
other key words
and operative efficiency 19-14
Humidity calculations 7-5, 10-55
Humidity derivation 3-200
Hydraulic computations, elementary
5-61

Hydraulic entrance losses  6-47
Hydraulic friction factors 5-29
Hydraulic horsepower 5-34

Hydraulic loadings, beams with 11-14,

11-15
Hydraulic oils viscosity calculations
5-7,5-8,5-9

Hydraulic power lift 6-37
Hydraulic turbine penstocks, pressure

fall 5-53

Hydraulic turbines, specific speeds
5:-62,5.92

Hydrocarbon enthalpies 3-294,3-295,
3-296

Hydrocarbon equilibrium constants
3-290

Hydrocarbon gases, elementary calcu-
lations 3-283,3-284



hydrocarbon—insulation

Hydrocarbon mixture densities 3-205
Hydrocarbon oil analysis 3-343,3-344
Hydrocarbon processing 7-8%
Hydrocarbon thinners 3-339
Hydrocarbon vapor liquid equilibria

3-289
Hydrocarbon vapors, heat transfer for
3-304
Hydrocarbons, aliphatic, molal volume
3-250
higher, boiling point and molecular
weight 3-232

paraffin, vapor pressure 3-195
unsaturated, vapor pressure for
3-237
vapor pressures of 3-140, 3-331
Hydrochloric acid, partial pressure
3-142
Hydrofluoric acid, vapor pressure for
3-17
Hydrogen, heat losses from, and mois-
ture 5-104, 5-105
solubility in liquid ammonia 3-.246
Hydrogen chloride in solution, partial
pressure 3-26
Hydrogen electrode barometer correc-
tion 3-340
Hydrogen-ion determination, electro-
metric  3-27
Hydroturbine power
Hyperbolic coordinates

5-128
1-43

1

I-beam, safe load for 11.77
Ice block, weight 10-103
Ideal gases, approximate solutions for

3-10
Illumination, and vision relations
8-26
daylight 8-.28
from triangular sources 8-31-8-34
horizontal 8-16

[19]

Illumination, residence 8-27
Illumination calculations 8-5-8-10,
8-17,8-18,8-19
elementary 8-1
Illumination conversions 8-3
for inclined planes 8-25
Impedance, and phase angle 4-124,
4.125
cathode follower 4-147
i-f transformer 4-1
in ultra high frequency cables
4-137
line 4-102
Impedance calculations 4-:201, 4.206
Impurities, boiler water, steam quality
5-134
Incandescent vs. fluorescent lighting
costs 8-21,8-22
Inclined planes, illumination conver-
sions for 8-25
Inclined survey distances 11.32
Increment fuel, equivalent costs 5-19
Index, see other key words
Inductance, frequency, capacity
4-199
from distributed capacity 4-11

mutual, concentric coil 4-142
of circular ring 4-8
of two parallel wires 4-5

short wave 4-117
solenoid 4-113
Inductance capacity in coils 4-200
Inductance coils, single layer 4-126
Induction, self and mutual 4-45
Infra-red baking 5-5,5-6
Inherent viscosity kinetic energy
3-379
Insertion loss, from series reactance
4-6,4-7
in filters 4-121
Inside surface temperature 10-100
Insulation, piping 10-11
Insulation resistance, for armatures

5-90
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Insulation resistance, for stators 4:9

Insulation thickness 10-8,10-9

Interest rate calculations 1-16, 1-17

Interferences, from nominal size
13-114

Internal combustion engine, flywheel

weight for 5-51
Interrupting capacity, air circuit
breakers 4-94,4:95

Invertase activity 3-332, 3-333

Iodine value of tung oil 3-335

Ionic equilibrium in water 6-58

Iron, linear expansion 6-36

Iron chromium, ratio 17.37

Isobutane solubility in a ternary sys-
tem 3-299

Isomeric octanols, vapor pressure for
3-269

Isothermal flow, pressure drop 3-319

]

Jacket, diesel, water flow 5-122
Joint, glued, strength  9-4

welded, safe load for 15-6
Kata air velocity 10-13
Keyway cutting time 14-12

Kiln, lime, specific heat 3:366-3:376
Kiln time 3-122,3-123,3-12¢
Kilowatt computations 5-149
Kinetic energy, comparison, of a re-
volving body 2-35
Kinetic viscosity conversion
Knitting machine production
Kva, reactive, and power factor
4-158,4-159
Kva-mfd chart 4-4

5-143
19-47

insulation-line

I

Labor costs, arc welding 15-22
Lacquer viscosities 3-191, 3-192
Lactometer and milk solids 21-18
Latent heat, and temperature 3-141

and vapor pressure 3-233, 3-259
Latent heat calculations 3-145,3-197
Latent period of tumors 20-18
Lathe cut, horsepower for

14.53

Laws, see other key words
Laying pipe, cost 11-18
Layout, see other key words
Lead, guy, calculations 4-51
Lead, white sublimed, analysis 3.23
Leakage, gas, losses 7-4

steam, cost 5-1, 5-85

14.52,

in traps 5-47
Leaving loss in turbines 5-58
Length of aroll 1-79,1-88

Lengths, see also other key words
of V-belts 5-98
Lens, liquid, angles 3-251

Lighting, blackout 4-60, 8-20
day and artificial 8-29, 8-30
series loads 4-174

street, calculations 8-11-8-15
Lighting costs, fluorescent vs. incan-
descent 8-21,8:22
Lime, basicity, and limestone 3-279
Lime composition 1-39
Lime kiln specific heat 3-366-3-376
Line, rotary drilling, work 7-62
unbalanced, sequence values 4-:50
Line blowing, gas losses through 7-47
Line current, power factor from 5-125
Line impedances 4-102
Line loss control by reactive power
4.42
Line purge, gas losses through 7.52



linear-lumens

Linear sources, radium dosage for
20-1
Link-coupled coil design 4-17
Linked rigidities, moment distribution
by 11-49
Liquid, see Flow; Vapor liquid; and
other key words
Liquid agitator design 3-149
Liquid lens, angles 3251
Liquid vapor equilibria 3-134, 3-328
Liquid vapor equilibria, high-pressure
7-67
hydrocarbon 3-289
zygograph for 3-178
Liquid viscosities 3-202
Liquid volumes, rotameter conversion
3-112
Liquid weights, rotameter conversion
3-118
Liquids, organic, densities of 3-309
surface tension-viscosity 3-321
viscosities of 3-247
Liquors, evaporation in  3-313
Load, axial, stress, strain 11.52
buckling, helical compression springs
13-83
for a welded joint, safe
heat, occupancy 10-37
on concrete columns, eccentric
11-11,11.12
on fastenings, external 13-5
point, calculations 1123
safe, for an I-beam 11-77
for a welded joint 15-6
transformer, from consumer record

15-6

4.59
Load division, parallel transformer
banks 4-69

Load factor calculations 4-23, 5-120
Loadings, hydraulic, beams with
11-14, 11-15
Loads, concentrated, secondary voltage
drop 4-72
conductor 4-96

[21]

Loads, mill, calculations 14-63, 14-64
moment of two moving 11-13
on ball bearings 13-107
on fillet welds, eccentric longitudinal
15-4
eccentric transverse 15-5
pile 11.27
series lighting 4-174
transformer, distribution 4-89
truck 12.5,12-13
truck-train  12-12
wooden beams 11-1,11.22
Localization, fluoroscopic, of foreign
bodies 20-24, 20-25
of foreign bodies in the eye 20-19,
20-20
Locomotive acceleration time 12-3
Locomotive haulage 17-30-17-33
Locomotive performance 12-17
Locomotives, diesel electric, calcula-
tions 5-16
Logarithmic mean temperature deriva-
tion 3-157
Logarithmic mean temperature differ-
ence, value 3-70
Long pieces, shipping 12-8
Loss, see also Costs; Friction; Leakage;
Production; Pressure; and other
key words
heat, in flue gas 5-66
leaving-, in turbines 5-58
of head by differential meter 6-24
of weight in wool fabrics 19-45
transmission 4-134, 4-135, 4-136
direct count 5-142
Losses, mining 17-20
Lot sizes, economic 13-98
Low reactance welding cables
Lubricating oils, viscosity
7-72
viscosity-gravity constant 3-323
Lubrication, inclosed gears 14.32
Lumens, zonal, derivation 8-2

1520
3-230,
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m

Mach number, true airspeed and 9-17,
9-18,9-19
Machine design, see Nomography
Machine time and efficiency 13-97
Machining speed 14-10
Magnet coils, d-c 4-168,4-169, 4-170
Magnetostriction resonant frequencies
4.149
Main, pumping, strength and thickness
17.35
Main disinfection by chlorine 6-25
Mains, see also Flow; Pipes; etc.
flow of gasin 7-22
high pressure, flow of gasin 7-20
low pressure, flow of gas in  7-18
Manning’s equation 6-57
Manning’s number, related to Rey-
nolds’ 5-159
Manometer constants 3-5-3-9
Mark-up and selling price 7-15
Martensite temperature range 16-17
Material, see also other key words
vs. production costs 13-9, 13-10
Maximum, see other key words
Mayonnaise, yolk in, and salad dress-
ing 21-19
Mean, see other key words
Mean driving forces, diffusional
3-262, 3-263, 3-264
Mean effective pressure 555
Mean temperature, logarithmic deriva-
tion 3-157
Mean temperature difference, loga-
rithmic, value 3.70
Measurement, see other key words
Median determination 1-107
Mensuration, roentgenographic 20-23
Metabolism estimation 20-8, 20-9,
20-10
Metabolism rates 20-7

Mach-mixing

Metal cutting calculations  14-56,
14-66, 14-67, 14-68-14.75,
14-78

basic 14-76, 14-77

Metal line expansion 6-23

Metal surface, stress problem

Metal tubing, weight 3-357

Metals, electrodeposit thickness on
16-5

expansion of 14-65

Meter bearing design 4-103, 4-104,
4.105

Methanol, thermal conductivity of
3-96

Methanol-water solution calculations
3-138

Method, see other key words

Metric-English conversion 2-23

Mfd-kva chart 4-4

Microanalysis of varns 19-50

Microdiffusion, estimation of acetone

16-2

by 20-13
Microwave oscillator calculations
4.139
Mileage, expectant, of trucks 12-19
truck 12-1
Milk, and cream calculations 21-3

total solids in  21-1
Milk solids, lactometer 21-18
Mill loading calculations 14-63, 14-64
Miller, face, calculations 14-39
Milling approach cuts 14-15, 14-16,
14-17
Milling cutter calculations 14-48
Milling feeds and speeds 14-51
Mineral acids, specific volumes 3-54—
3-60
Minimum, see other key words
Mining losses 17-20
Mixers, propeller type, power for
13-76
turbine type, calculations 3-110
Mixing acid calculations 3-171-3-177
Mixing calculations 3-126



moduli-nomogram

Moduli, rectangular and polar section,
of hollow shafts 13-108,13-109
rectangular section, and moments
1.91
Modulus, see other key words
Moisture, air 10-64
and hydrogen, heat losses from
5-104, 5-105
flue gas, and volume 5-132, 5-133
in flue gas, losses from 5-72
in paper 18-11
textile, content and regain 19-11
Moisture control, cement slurry 11-73
Mol and weight percents, binary sys-
tem 3288
Mol fraction, and weight percentages
3-104, 3-105
to weight fraction calculations 3-84
Mol percentages, and volume 7-86
Mol weight fraction conversion 3-131
Mol weight percent calculations 3-203
Molasses and sirups, ash in, conducto-
metric  3-322
Molding operations 3-16
Molding sand, fineness test
Molecular refraction 3-249
critical temperature 3-255
Molecular refraction-viscosity constant
3-291
Molecular volumes, liquid alkanes
3-256
Molecular weight and boiling point,
higher hydrocarbons 3-232
Molecular weight derivation 3-360
Moment, modulus, radius of gyra-
tion, inclined rectangular sec-
tion 2-32,2-33,2-34
of inertia, of areas 1-50
of circular areas 1-48
polar, by suspension 2-36

15-3

of inertia calculations 1-29, 1.52-
1-56
of two moving loads 11-13

[23]

Moment distribution by linked rigidi-

ties 11-49
Moments, and moduli, rectangular sec-
tion 1-91
bending and resistance, of poles
4.97
of inertia of hollow shafts 13-110,
13-111
Motor frequency, poles 1-59

Motor-start flicker, specifications
against 4-55,4-56, 4-57

Moving loads, two, moment 1113

Multiple contact extraction 3-302

Multiple-tool turning of steel 14-41

Multiplications and divisions, repeated
1.-57

Mutual and self induction 4-45

Mutual inductance, concentric coil
4-142

Myer’s evaporation formula 2-12

1

Naphtha, aromatic-free, calculations
3.339
Naphtha polyforming 7-74
Network, attenuation, design
4.-110
flow, crisscross method 11-17
Network charts, alignment diagrams
from 1-117
Network design calculations 4-198
Newsprint core waste 18-4
Nitric acid, vapor pressure 3-47-3-52
water enthalpy and sulfuric acid
3-257
Nitrogen, solubility in liquid ammonia
3.246
Noise, outlet, air supply 10-30
radio, in aircraft engines 9-2
Nominal size yielding tolerances, allow-
ances, interferences *13-114
Nomogram, universal 1.57

4-109,



[24]

Nomogram device 1-95
Nomograms, from network charts
1-117
hyperbolic coordinate 1-43, 1-44
Nomography 1:9, 1-10, 1.25-1-36,
1-39, 1-40, 1-47, 1.58, 1-59,
1-60,1-83,1-84,1-85
Nomography, determinants in  1-37
for fractional exponents 1-45
for power factor 5-137
in aeronautics 9-1
in aviation 9-13-9-16
in chemical engineering
3-200, 3-215, 3-216
in design 1.51-1-56, 13-46, 13-47,
13-53, 13-54
in electricity 4-162-4-164

3-196-

in machine design 13.55-13-58
in power 5-130
in production 13-13,13-14

in radio 4-191-4-197
in rock products 11:62-11-69
in teaching 1-3,1-4,1.5
in textiles, elementary calculations
19.2-19-6,19-18-19-39, 19-53,
19-54,19-55
Normalized steel, strength 16-15
Nozzle, centrifugal spray, design
13-34-13-41
spray, design 13-31, 13-32
Nozzles, cyclone theories in  13-42
Number, see other key words
Nuts, aircraft, wrench torque 9-29

O

Occupancy heat load 10-37

Octane number 7-70

Octanols, isomeric, vapor pressure for
3-269

Ohms, series and shunt

Ohm’s law calculations
4-194

4.197
4.58, 4.177,

nomogram-organic

Oil, and gas heat, relative 7-60
fuel, capacities of sprayer plates
13-127
heating, requirements 10-73,10-74
hydrocarbon, analysis 3-343, 3-344
lubricating, viscosity 7-72
press cake, lost in bleaching 7-63,
7-64
Oil flow in pipes 5-83
Oil fuel, calorific value 1-32
Oil rise, final, transformer 4-79
transformer, for short time overloads
4.81
Oil skimmings, tall, fuel and soda value
18-14, 18-15, 18-16
Oil viscosity 3-204
Oil viscosity temperature characteris-
tics 3-330
Oil weight and volume 7-14
Oils, American, density correction
7-65,7-66
hydraulic, viscosity calculations
5.7,5-8,5.9
lubricating, viscosity 3-230
viscosity-gravity constant 3-323
Oleum analysis 3-85
Oleum and sulfuric acid, mixture cal-
_culations  3-67
Open channels, flow in  6-56, 6-59
Open ditch design 6-15
Operating costs and savings
Operations, see other key words
Operative efficiency and humidity
19-14
Operative temperature formula 10-96
Opsonocytophagic index 20-12
Optic angle formulae 2.5-2-8
Optical systems layout 2-30
Optimum, see other key words
Organic acid calculations 3-324
Organic liquids, densities of 3-309
viscosities of 3-247
Organic solvents, vapor pressures of

3-217,3-314

13-19



organics—phenol

Organics, vapor pressure for 3-148
Orifice differential pressure 5-117
Orifice flow 3:97, 3-98, 6-24, 6-48,
6-49, 6-50,7-89, 9-3, 10-19
of air 13-43
of gas 3-72,3-73,3-75,3-76,7-19
7-45
of steam 5-85
saturated and superheated 3-143
of viscous fluid 7-90, 7-91
of water 3-236,5-93
thin plate 3-106
Orifice meter, gas measurement by
7-95
Orsat analysis of flue gas 3-378
Oscillator, microwave, calculations
4-139
phase shift, design 4-129
Output, see other key words
Output transformer design
4-108
Overload, transformer, for maximum
time 4-77,4-78
Overloads, short time, hot spot rise for
4.86
transformer oil rise 4-81
Oxygen, dissolved, percent saturation

6-42

Packaging food, losses 21-2

Paint film calculations 3-353, 3-354
Paper, moisture in  18-11

Paper production rate 18-6

Paper pulp, surface for 18-1

Paraffin hydrocarbons vapor pressure

4-107,

3-195
Paraffin wax solubility in petroleum
fractions 3-234

Parallel circuit calculations 4-14
Parallel circuits resistance 4-67

[25]

Parallel resistance calculations 4-14,
4.48,4-67,4-189, 4.210
Parallel wires, two, inductance of 4-5
Partial pressure, and vapor composi-

tion, ammonia 3-102
of gas 3-282
of hydrochloric acid 3-142

of hydrogen chloride in solution

3-26
Partition method for volatile fatty
acids 3-334

Passing distance, trucks 12-9
Patterns, photographing on cathode
ray tubes 4130, 4-131
Pavement, airfield, calculations 12-14
Penstocks, hydraulic turbine, pressure

fall 5-53
Pentodes, cathode follower
Pentosans in pulp 18-.7
Percentage, see other key words
Percentage conversions of binary mix-

ture components 3-46
Percentage difference calculations

1-46
Percentage tolerances analysis 3-115
Perfect gases, volume correction

3-231
Performance, see other key words
Period, see other key words
Permeability, and productivity 7-44

soil 11-25
Petroleum fraction viscosities 3-208
Petroleum fractions, paraffin wax solu-

bility in 3-234
Petroleum oils, sensible heat and spe-

cific gravity 7-24,7-25
Phase angle and impedance

4-125
Phase shift oscillator design  4-129
Phase shifter, power transfer by 4-52
Phase shifter calculations 4.141
Phase spacing at transpositions 4-47
Phenol resin adhesive, plywood 3-320

4-146

4.124
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Phenols, alkylated, vapor pressure
3-285

Photometric determination of ascorbic
acid 3-346

Photomicrograph exposures in textiles
19-49

Pile loading 11-27

Pipe, and casing, capacities 7-40,
7-41

and wire, heat transfer coeficients

3-137

iron, expansion of 6-36
steel, heat losses 10-97
uninsulated, heat losses in  3-20

Pipe bend allowances 15-8
Pipe bend calculations 7-10
Pipe bend detail 7-69

Pipe bending, refinery 7-92
Pipe bus deflection 4-64

Pipe capacity 5-11, 6-9, 7-48, 7-97 .

comparative 7-54
Pipe costs, cast iron 102
Pipe deflection between supports
10-26
Pipe fitting resistance 7-57
Pipe flow 1-9,1-43,3-77,3-78, 5-12,
5.33, 5130, 5-148, 6-1, 6-10,
6-11, 6-43, 6-46, 7-26, 7-51,
7-59, 7.93, 7-94, 10-7, 10-20-
10.23, 10-84, 10-104, 15-18
air 5-109,5-110
in suction 10-86
cast iron 5-156
compressed air  5-123, 17-12
concrete 6-44, 6-51
discharge 6-27
friction 3-109, 5-14, 5.23, 5.26,
5-29, 6-32, 6-33, 17-14, 17-27,
17-28
gas 7-53
Hardy-Cross
Hazen-Williams
Manning 6-57
oil 5-83

6-45
6-53

phenols—plywood

Pipe flow, partial 3-248, 5-160
pressure drop 5-60
Scobey 6-31
steam 5-37, 5-38, 5.39, 5.57,
5.107-5-110, 7-9, 7-23, 10-6,
10-10, 10-58, 10-59, 10-66,
10-67
water 5-25,5-64,5-84,5-108,6-21,
7-21,17-2,17-35,18-2
at pipe end 3-377
Pipe laying, cost 11-18
Pipe line leakage tests 7-51
Pipe support foundation, single 10-27
double 10.28
Pipe systems 10-25-10-28
Pipe thickness, cast iron pit 6-2
from working pressure 5-80, 5-81
refinery 7-56
Pipes, as beams 10-15
as columns 10-:16
collapse resistances 15-17
head loss 5-155, 6-34
balancing 5-30
service, gas flow in  7-17
Piping insulation 10-11
Piston attenuator calculations 4-151
Pitot tube for velocity pressure 5-118
Plane, point sources, radium doses for
20-26, 20-27
Planetary gear calculations
Planning, see other key words
Plasticity, viscosity and gel content
3-307
Plate, sprayer, design 13-124,13.125,
13-126
steel, weight 15-19
thin, orifice flow 3-106
Plate girders, economic depth 11-53
Plate shear cutting loads 14-60, 14-61
Plate towers, vapor velocity 7-81
Plates, binary mixture reflex 3.252,
3-253
Plating, current for 4-180-4-185
Plywood, phenol resin adhesive 3-320

13-93



point—pressure

Point load calculations 11-23
Polar moment of inertia by suspension
2-36
Pole, deflection 4-44
telegraph, calculations 4:92
Poles, and guying, electric 4-53°
bending and resistance moments
4.97
Polyform conversions 7-75
Polyforming, naphtha 7-74
Polygons, regular, areas 1-86
radii of inscribed and circum-
scribed circles 1-87
Polymers, high, viscometry of 3355
Polynomials, representation of 1-96,
1-102
Polystyrene, thermoplastic flow
3-276,3-277
Power, see also other key words
for friction in pipes 6-32, 6-33
for isothermal air compression 5:95
for propeller type mixers 13-76
for pumping 5-147
for silent chain 13-3
for winding engines
hydroturbine 5-128
in pumps, and flow 6-39
nomography in  5-130
pumping water 5-89
refrigeration 10-112, 10-113
Power consumption 4-194
Power cost 5-52
Power factor, adjusted by reactive kva
4.21,4-22,5-15
alternating current
capacitor improvement
from line current 5-125
from two wattmeters 4-20
from wattmeter 5-114
in rock product plants
nomography for 5-137
reactive kva and 4-158, 4159
Power factor calculations 5-36, 5-124
Power factor correction 4-132,4-133

17-18

5-70
4-49

5-150

[27)

Power lift, hydraulic 6-37
Power output, audio-frequency 4-204
Power plant efficiency 5-56
Power requirements for conveyor
3-132
Power saving in pump efficiency 5-10
Power savings, efficiency 5-4
Power supply filter 4-123
Power transfer by phase shifter 4.52
Power transformer hot spot tempera-
ture 4-66
Power transmission, belt
Powers of numbers 1-80
manipulated 3-215, 3-216
Precipitation, electrostatic 4-:175
Precision freeness tester 18-3
Precooling and capacity of refrigerating
plant 10-107
Press capacity 14-54
Press fits, and shrink 13-61
Press punch tonnage 13-15
Pressing time in heat treatment control
16-7
Pressure, see also Partial pressure; Va-
por pressure; and other key words
and high temperature, tanks for
3-25
atmospheric, correction 2.25
derivation 2-24
drawing 14:25
mean effective 5-55
orifice differential 5-117
ventilating, Atkinson’s formula
17-17
working, on welded tanks 1510
Pressure drop, compressed air flow
17-12
in piping 5-60, 10-7
in steam piping 5-75, 5-76, 5-82,
5-94
isothermal flow 3-319
Pressure fall, hydraulic turbine pen-
stocks 5-53
Pressure head 10-17

13-28
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Pressure loss in pipes from friction
5-23 :
Pressure vessels, unified, head thick-

ness for 13-112,13-113
Pressures, blanking 14:19, 14-42
critical 3-150

Problems, see other key words
Process minimums, spot welding
15-21
Processing, hydrocarbon 7-84
Producer gas combustion 3-292
Production, see also Nomography
and costs 13-16,13-17,13-18
Production control of small parts 13-6
with tools 14-28-14-31
Production costs, egg 21-4-21-8
food 21-9,21-10
small shop 13-11
vs. material 13-9, 13:10
Production planning 13-13, 13-14
Productivity and permeability 7-44
Profit percentage 1-116
Propeller for circulation and agitation
18-12
Propeller type agitator calculations
3-111
Propeller type mixers, power for
13-76
Properties, see other key words
Proportions, see also other key words
concrete 11-48
Protein calculations, basic 20-4, 20-5
Psychrometric  calculations ~ 2:29,
3-99, 3-113, 3-114, 10-18,
10-65, 16-9, 16-10
high and low pressure 10-81, 10-82
Pulley, small, arc of belt contact 18-5
Pulp, drainage resistance of 18-10
pentosans in  18-7
Pulverized minerals, sub-sieve sizes
13-122
Pumice-concrete slab design 11-24
Pump, gear discharge 13-103

pressure-radiation

Pump, reciprocating, capacity 622
output 17-10

Pump calculations 7:6, 13-123

Pump efficiency, and horsepower
17-15

power saving in  5-10, 5-163

Pumping costs 6-30, 6-38

Pumping main, strength and thickness
17-35

Pumping mains, friction losses in
17-27,17-28

Pumping power 5-147

Pumping water power 5-89

Pumps, centrifugal, basic calculations

17-24
flow and power 6-39
head loss 5-91
Purge, line, gas losses through 752
Purging time 3-117
Purification, gas, control 7-7, 7-8
Pyramid, diamond, hardness 16-14
Pyramid frustum, volume 1-84
Quadratic equation roots 1-62-1-71,
1-98
Quadratics, simultaneous solutions
1-104
Quuality, see also other key words
batch 9-5,9-6
Quasi alignment diagrams 1-117
Quartic equations, roots 1-72, 1-97,

1100, 1-101, 1-103
Quartz crystals, temperature coeffi-
cients 4-128
Quintic equations, roots

I

Radiation, heat transmission by, from
non-luminous gases 3-190

1.72



radiation-resistance

Radiation calculations 10-5
Radiation coefficient 3:136
Radiator sizes, off standard
10-72
Radii of inscribed and circumscribed
circles of regular polygons 1-87
Radio, see Nomography
Radio noise in aircraft engines 9-2
Radium dosage for linear sources 20-1
Radium doses for plane and point
sources 20-26, 20.27
Radius of gyration, calculations 13-70
inclined rectangular section 2-32,
2-33,2:34
Radon treatment 20-2
Rake angles, carbide tool 14-46,14-47
Range, see other key words
Rate, see other key words
Ratio, see other key words
Raw mix blending problems
3-362, 3-363
Raw-water hardness from ionic analy-
sis 5-139
Rayon, dyeing to shade 19-1
Rayon control 3:223-3-227
Reactance 4-201
Reactance, for electronic circuits 4-65
series, insertion loss from 4-6,4-7
Reactance calculations 4195
Reactions, see other key words
Reactive kva, and power factor 4-158,
4-159
power factor adjusted by 4-21,4-22
power factor adjustment by 5-15
Reactive power, line loss control by
4.42
Reagent and emulsion, related to cost
7-42
Reamer and drill dimensions
Reciprocals, calculations 1-3
Reciprocating engine air consumption
17-10
Reciprocating pump capacity 622
Reciprocating pump output 17-10

10-71,

3.361,

14-36
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10-90

Rectangular ducts, equivalent

Rectangular waveguide 4-10

Reduced temperature calculations
3-261

Reduction, see other key words

Reed width, warp length, in fabrics
19-40

Refinery pipe bending 7-92

Refinery piping thickness 7-56

Reflectors for fluorescent lamps 8-23,
8-24

Reflux, binary mixture 3-252, 3:253

Refraction, molecular 3-249

molecular viscosity constant 3-291

Refractive index of fatty acids 3-273

Refrigerating plant, precooling and ca-
pacity of 10-107

Refrigeration, for shrink fit

power 10-112,10-113

Refrigeration capacity 10-4, 10-108,

10-109, 10-114

1093

of ammonia compressors 10-110,
10-111
Refuse combustibles, heat loss due to
5-103
Regain, textile, moisture for 19-11

Regulation, see other key words

Reid vapor pressure 7-88

Reinforced concrete chimney design
11-8

Reinforced concrete slab design 11:9

Relative humidity, and absolute
10-79

and specific 10-94

Relative humidity calculations
2-11,2-29

Relationship, see other key words

Relays, electronic devices 4-111

Requirements, see other key words

2.3,

Resistance, collapse, of pipes 15-17
drainage, of pulp 18-10
insulation, for armatures 5-:90

for stators 4-9
of copper wire in magnet coils 4-178
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Resistance, transconductance, amplifi-
cation 4-202

Resistance calculations 4-201

Resistance-capacitance filters

Resistances, equivalent 4-115

parallel 4-48,4.67,4-189,4-193

Resistor, ballast, design 4-157

Resistors in parallel 4-210

Resonance calculations  4-155

Resonant frequencies, magnetostric-
tion 4-149

Retaining wall design 11-39-11-43

Reverberation time 4-144

Revolving body, comparison, kinetic
energy calculations 2-35

Reynolds’ number, related to Man-

4-140

ning’s 5-159

Reynolds’ number calculations 3121,
5-154

R-f circuits, band-pass 4-186, 4-187,
4-188

Rigid frame design 11-33, 11-34,
11-35

Rigid frames, stiffness factorsin 11-51

Rigidities, linked, moment distribution
by 11.49

Ring, chain compounds, boiling points
3-206, 3-207

circular, inductance of 4-8

Ripple factor calculations 4-203

Rock-bit efficiency 7-38

Rock product plants, power factor in
5-150

Rock products, nomography in
11-62-11-69

Rockwell hardness, correction

Rod, bar weight, brass and steel
14-20, 14-21

Rods, steel, weight of 11-5

Roentgenographic mensuration 20-23

16-13

Roll, number of feetina 1:79
Rolled material, length 1-88
Rollers, contact stress in  13-75

resistance—seasonal

Roots, see Cubic equation; Quadratic
equation; efc.
Rope, wire, weight and strength 17-36
Rope drives, horsepower 5-88
Rope drum, regulation 17-1
Rope drum capacity 13-62
Rotameter conversion, for gas weights
and volumes 3-119

liquid volumes 3-112

liquid weights 3-118
Rotary-drilling line work  7-62
Rotating disc stress 13-77
Roughness, surface, measuring 13-116
Round-end tanks, volumes 1-14
Routing, flood 5-27

stream flow 5-161, 5-162
Run force per horsepower 5-2
Runoff from developed surfaces 12-15
Rupture, beam, modulus 11-28
Ruptured diaphragms, safety head for

3-120

Safe, see other key words
Safety head for ruptured diaphragms
3-120
Sag-tension calculations 4-85
Salad dressing and mayonnaise, yolk in
21-19
Salt solution viscosities 3:74
Sand, filter, grading 6-62
molding, fineness test 15-3
Sand control, foundry 15-2
Saturation, dissolved oxygen, percent-
age 6-42
Saturation index, color, volume 206
Savings, see also Cost; Fuel; Power;
and other key words
and operating costs 13-19
by reducing belt slip 19-12
Screw thread efficiency 13-81
Seasonal heat and heat costs

10-83



second-single

Second degree equation roots 1:62-
1.71
Secondary conductor for lamp flicker
4-73,4-74,4-75
Section, inclined rectangular, moment,
" modulus, radius gyration 2-32,
2-33,2-34
rectangular, moments and moduli
1-91
Section moduli, rectangular and polar,
hollow shafts 13-108, 13-109
Sedimentation rate calculations 20-17
Segment area, circular 1-92
Self and mutual induction 4-45
Selling price and markup 7-15
Sensible heat, diffusion flow 10-38
of petroleum oils 7-24, 7-25
Sensible heat loss in dry flue gas 5-79
Separation, grain size 13-120
Sequence values, unbalanced line 4-50
Series capacitances 4-48
Series circuits, time constant 4-:2,4-3
Series lighting, loads 4-:174
Series reactance, insertion loss from
4.6,4-7
Set spacing, endless haulage 17-4
Sewage, steam dilution of 6-20
Sewers, se¢ also Flow; Mains; Pumping;
and other key words
efluent flow in 1:34
minimum velocities for 6-12
velocity of flow in 613
volume of flow in 6-14
Shaft, and bearing calculations 13-65,
13-66
hollow, torsional deflection 13-94

valve, stroke design 13-8
Shaft design 13-118
for horsepower 13-95

Shaft fits, allowances for 13-26
Shaft horsepower 13-46, 13-47
Shaft strength 13-59, 13-60
Shaft stress 13-53, 13-54
Shaft torque deflection 13-51

[31]

13-88
13-90

Shaft torsional stiffness
Shaft torsional stress
Shaft twist 13:12
Shafts, hollow, moments of inertia
13-110, 13-111
rectangular and polar section mod-
uli 13108, 13-109
of uniform stress 13-63, 13-64
solid and hollow, calculations
13-100
Shanks for carbide tools 1438, 1458

Shear, total external, on beams 11.2

Shear angle and cutting ratio 16-20
and strength 16-18

Shear cutting loads, plate 14-60,

14-61
Shear strength and angle 16-18
Sheath losses for three cables 4-83
Sheet, coated, weight 18-9
Sheet metal, curved flanges 14-62
Sheet metal calculations 9-13-9-16
Sheet steel thickness conversions
11-55
Shells, circular, blanks for
Shipping long pieces 12-8
Shop, small, production costs 13-11
Short circuit calculations 4-25-4.28
Short circuit current of distribution cir-
cuits 4-:171
Short circuit stresses 4-29, 4-30
Short wave inductance 4-117
Shorted coil turns 4-154
Shrink fit by refrigeration 10-93
Shrink fit temperature 13:101
Shrink fits, and press 13-61
Shrinkage allowances 13-30
Shunt peaking, amplifier range by
4.205
Shuttle energy 19-4
Sight distance, vertical, in surveying
11-45,11-46
Signals, traffic, progressive 12:2
Silica in floc formation 6-54
Single layer inductance coils 4-126

14-18
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Single point tool calculations
14-44,14-45
Single point tools, carbide tips for
14-57
Sirups and molasses, ash in, conducto-
metric calculations 3-322
Size, see also Nominal; Pipe; Rope; and
other key words
chip 14-40
Sizes, shank and tip, carbide tool
14-1, 14-2
sub-sieve, pulverized minerals
13-122
Skimmings, tall oil, fuel and soda ash
value 18-14,18-15,18-16
Slab design, pumice-concrete 11-24
Sleet, conductor, current to prevent .
4-33,4-34
Slope, tape, correction
Sludge test 6-55
Sludge washings 3-38
Slurry, cement, correction 11-70
Small parts, production control
Soaking time, steel 16-4
Soda ash composition 1-40
Sodium carbonate specific gravity and
viscosity 3-103
Sodium hydroxide vapor pressure
3-260
Soil permeability 11.25
Soil weights 11-38
Solenoid coils, design 4-192
Solenoid inductance 4-113
Solids, in sugar cane juice 3-:336
total, in milk 21-1
Solubility, gas 3-282
of ammonia 3-28,3-29
of carbon dioxide 3-30
of chlorine in water 3-244
of hydrogen and nitrogen in liquid
ammonia 3-246
of paraffin wax in petroleum frac-
tions 3-234

14-43,

11.7

13-6

single-spinning

Solubility of sulphur dioxide, for low
concentrations 3-71
in water 3.62, 3-63, 3-64, 3-242
Solubility calculations 3-275
Solute free solvents, extraction 3-258
Solution, see Water; and other key words
Solutions, saturated aqueous, vapor
. pressure of 3-245
Solvents, organic, vapor pressures of
3:217,3-314
vapor pressure J3-218-3-221
Sound wavelengths 2-9
Sources, triangular, illumination from
8-31-8.34
Specific gravity, see also Density; and
other key words
blood volume by 20-14, 20-15
of petroleum oils 7.24, 7-25
Specific heat, calcium chloride brines,
and viscosity 3-315, 3.316
lime kiln  3-366-3-376
of superheated steam 5§-41
Specific humidity, and relative 10-94
Specific speeds, of centrifugal pumps
5-49
of hydraulic turbines 5-62, 5.92
Specific volume and weight of air 5-96
of dry steam 5-44
Specific volumes, mineral acids 3.54-
3-60
Specifications, see other key words
Spectral band width. 2-21,2.22
Spectrum, Balmer, calculations 2.4
Speeds, see also Velocity; and other key
words

cutter, and feeds 14.7

milling, and feeds 14-51

synchronous 4-211

traveler 19-56

Spherical segments, volume 1.35,
1-94

Spindles, cotton, per operative 19-46
Spinners, worsted 19-62
Spinning, cotton, production 19-57



spinning—steel

Spinning, twist calculations 19-61
woolen, calculations 19-60
worsted, calculations 19-59, 19-63

Splitter, elbow, design 10-31

Spot welding, process minimums

15.21

Spot welding calculations 15-11-
15-16

Spout, conveyor belt, calculations
13-119

Spray nozzle, centrifugal, design
13-34-13-41

Spray nozzle design 13-31, 13-32
Sprayer plate design 13-124, 13-125,
- 13-126
Sprayer plates, fuel oil capacities of
13-127
Spring calculations
Spring design 13-84
Spring surge frequency 1368
Springs, Belleville 13-106
convolute flat 13:89 .
helical, calculations 13-73
design 13-1,13-87,13-115
load 1-10
period 13-33
round bar calculations 14-50
helical compression, buckling load
13-83
Sprocket and chain, maximum speed
18-8
Spur gear forces 13-52
Spur gears, horsepower for 13-29
Square-bend expanston 5-131
Square root of sum of squares
Square wave response 4-148
Squares, sum, square root of 1-61
Stack, see Chimney; Draft; Flue; and
other key words
Stack draft 5-135
Stadia, vertical distance from 11.31
Standard, see other key words
Standard conditions, gas volumes at
3-53

13-45

1-61

[33]

Static balancing of turbine wheels
5.24
Stators, insulation resistance for 4.9
Steam, dry, specific volume of 5-44
entropy of 5-43
for winding engine 17-13

fuel cost 5-54
standard conversion factor 5-116
superheated, specific heat 5-41

total heat 5-42
Steam dilution of sewage 6-20
Steam distillation, batch 3-293
Steam flow, in pipes 5-37,5-38, 539,
5.-57, 5-107, 7-9, 7-23, 10-6,
10-58, 10-59, 10-66, 10-67
pressuredropin 5:75,5-76,5-82,
5.-94,10-10
orifice, saturated and superheated
3-143
Steam leakage 5-85
cost 5-1
in traps 5-47
Steam quality, and boiler water impuri-
ties 5-134
from calorimeter 5-68
Steel, allowable working stresses in
16-22
centrifugal casting 15-1
corrugated, lengths 11.54
end quench hardenability of 16-1
hardenability 16-8 :
in concrete floor slabs 11-58
multiple tool turning 14-41
normalized, strength 16-15°
sheet thickness conversions 11:55
Steel bar, round, weight 14-55
Steel cylinder weight 1-24
Steel pipe, frictionin  5-26
Steel plate weight 15-19
Steel requirements 149
Steel rod, bar weight, and brass 14-20,
14-21
Steel rods and discs, weight of 11-5
Steel soaking time 16:4



[34]

Steel tube weight 1-60
Steels, alloy, heat resisting 16-1
Stem, emergent, mercury thermometer
correction 2-20
thermometer correction 3-350
Stereoscopic projection, geometry of

1-77

Stiffener spacing, bridges 11-36
in structures 11-47
Stiffness, torsional, shaft 13-88

Stiffness factors in rigid frames 11-51
Stilling basin apron elevations 11-19
Stock, see also Bar; ¥lat; and other
key words
bar, calculations 13-20
Stock losses 10-52, 10-53
Stock market dividends 7-2
Storage, thermal, of cables 4-68
Stormer viscometer reduction 7:37
Strain, stress, axial load 11-52
Stream flow records, integration 5-13
Stream flow routing 5-161, 5-162
Street lighting 8-11-8-15
Strength, see also Beam; Cable; Rope;
and other key words
and yarn count 19-51
of cotton for regain, correction
19-42, 19-43, 19-44
of twists for yarns, maximum 19-52
of used elevator cables 5-50
tensile, derivation 15-9
Stress, see also other key words
bond, in beams 11-3
fibre, bolt root 13-102
metallic surface, calculations
shaft, torsional 13-90
shafts of uniform 13-63, 13-64
strain, axial load 11-52
Stresses, allowable working, in steel
16-22
bus 4-160
short circuit 4-29,4-30
Stroke, valve shaft, design
Structures, spacing stiffeners

16-2

13-8
11.47

steel-synchronous

Sublimed white lead analysis 3-23
Submergence and air-lift  3-31
Suction hood, face velocity 10-85
Suction pipes, air low 10-86
Sugar cane juice, solids in  3-336
Sulfate carbonate ratios 3-327
Sulfite stock, apparent viscosity 3-271
Sulfur dioxide, solubility, for low con-
centrations 3-71
in water 3-33, 3-34, 3-62, 3-63,
3-64,3-242
Sulfur dip for apples 21-14
Sulfuric acid, and oleum mixture cal-
culations 3-:67
continuous dilution 3-139
vapor pressure 3-47-3-52
water enthalpy, and nitric  3-257
Sulfuric acid contact conversion
3-188
Sun gain through glass
Sunlight, hours of 8-4
Supply, see other key words
Surface, for paper pulp 18-1
inside temperature 10-100
Surface roughness measuring 13-116
Surface tension and temperature

10-36

3-310
of ethyl alcohol-water mixture
3-312
Surface tension-viscosity of organic
liquids 3-321
Surfaces, developed, runoff from
12-15

Surge, spring, frequency 1368

Survey distances, inclined 11-32

Surveying, vertical sight distance
11-45,11-46

Suspension, polar moment of inertia by
2-36

Sutro weir coefficients  5-28

Synchronous condensers and capacitors
4-172,4-173

Synchronous speeds 4-211



synthetic—thermometer

Synthetic enamels, solvent and thinner
3-359
Systems, see other key words

t

Tanks, see also Cylinder volumes, par-

tial
for high temperature and pressure
3-25
round-end, partial volume" 1-85
volumes 1-14

welded, working pressure 15-10
Tape, steel, tension calculations 11-6
Tape slope correction 11-7

Teaching, nomography in 1.3, 1-4,
1.5
Teeth, gear, proportions 13-99

Telegraph pole calculations 4:92
Temperature, se¢e Heat; Heating; Ther-
mal; and other key words

actual, and emittance 2-18
and latent heat 3-141
and surface tension 3-:310
and vapor pressure 3-206, 3-207,
3-300, 3-301
and water percentage in emulsifica-
tion 3-40
effective, and air velocity
for shrink fit 13-101
high, and pressure, tanks for 3-25
logarithmic mean, derivation 3-157
operative, calculation 10-96
quartz crystals coefficients 4-128
reduced, calculations 3-261
Temperature correction, for barometer
2-19,3-11
for gasoline 3-179
for vacuum column 5-113
Temperature density calculations in
heat transfer 3-101
Temperature measuring elements
3-311

10-3

[35]

Temperature range, martensite 16-17

Temperature rise and current 4-:91

Temperature viscosity characteristics
of oil 3-330

Template for curves of given degree
1-21

Tensile strength derivation 15-9

Tensile strength of bolts 13-47

Tension, see Surface tension; and other
key words

steel tape, calculations 11-6
Tension-sag calculations 4-85
Ternary alcohol mixtures, freezing

points  3-32
Ternary system, isobutane solubility
3-299

Test, engine, correction 739
Tester, precision freeness 18-3
Textile elementary calculations 19-2-

19-6, 19-18-19-39, 19-53,
19-54,19-55

Textile moisture content and regain
19-11

Textile twist calculations 19-9, 19-10
Textiles, photomicrograph exposures in
19-49
production efficiency in 19-58
Theory, see other key words
Thermal, see Heat; Heating; Tempera-
ture; and other key words
Thermal conductivity, of ethanol 3-94
of glycerol 3-.95
of methanol 3-96
of wood 3-270
Thermal storage of cables 4-68
Thermal value, of anthracite coal
17-21
of bituminous coal 3-61
Thermobarometer calculations 3-349
Thermobarometer readings 7-71
Thermometer, emergent stem, correc-
tion 3-350
mercury, emergent stem, correction

2-20



(36]

Thermometric calculations, human
10-57
Thinners, hydrocarbon 3-339
Third degree equation 1-20, 1-72,
1-96,1-98, 1-99, 1-103
Thorium nitrate titration of fluoride
3-348
Thread, screw, efficiency 13-81
Threaded parts design 13-96
Throttling calorimeter 5-63
Thyrite circuit calculations 4-166,
4.167
Time, see other key words
Time charts, standard 14-11
Time constant for series circuits 4:2,
4.3
Tip sizes, carbide tools, and shanks
14-1, 14-2
Tips, carbide, for single point tools
14.57
carbide tool 14-59
optimum, for carbide tools 14.37 -
Titration, calorimetric pH, for acids
3-338
gas analysis, and absorption 322
thorium nitrate, of fluoride 3-348
Tolerances, from normal size 13-114
percentage, analysis 3-115
Ton-miles for drill pipe 7-43
Tonnage, press punch 1315
Tool, boring pressures 14-5
Tool expenditure, proper 14-6
Tool slide swiveling 14-13
Tools, carbide, optimum tip 14-37
rake angles 14-46, 14-47

shanks for 14-38,14-58
shank and tip sizes 14-1, 14.2
tips 14-59

cutting pressure 14-4

flat external, correction 14-33,
14-34

flat internal, correction 14-35

production control 14-28-14.31

thermometric—transmission

Tools, single point, calculations 14-43,
14-44, 14-45
carbide tips 14-57
Torque, wrench, of aircraft nuts 9-29
Torque deflection, shaft 13-51
Torsion deflection, hollow shaft 13-94
Torsional stiffness, shaft 13-88
Total air calculations 10-41, 10-43
Total heat of steam 5-42
Tower, bubble fractionators, diameter
7-76-7-80
cooling, efficiency 3-19,3-.152,7-13
performance 3-14
Towers, atmospheric cooling, capacity
control for 3-127,3-128
plate, vapor velocity in  7-81
Traffic signals, progressive 12-2
Transconductance, resistance, amplifi-
cation 4-202
Transfer, heat, determination 3.24
Transformer, and customers 4-63
distribution, loads for 4-89
final oil rise 4-79
output, design 4-107,4-108
overload, for maximum time 4-78
maximum 4.77
power, hot spot temperatures 4-66
to wattmeter, correction 4-165
Transformer banks, parallel, load divi-
sion 4-69
Transformer coil rise, final
Transformer design 4-156
Transformer efficiency 4-43, 4-62,
4.161,4-164
Transformer i-f, impedance 4-1
Transformer load from consumer rec-
ord 4-59
Transformer regulation 4-61
Transformer temperature calculations
4.106
Transformer voltage drop, balanced
line 4-.71
Transmission, f-m, calculations 4-18

4.84



transmission—valve

Transmission circuits, voltage drop
4.93
Transmission line, unloaded concentric
4-127
Transmission loss 4-134,4-135,4-136
in direct current 5-142°
Transpositions, phase spacing at 4-47
Trapezoidal channels, flow in  6-40
Traps, steam leakage in  5-47
Traveler speeds 19-56
Tray spacing, bubble fractionators
7-76
Treatment, radon 20-2
Triangle, vector, solution 1:18
Triangular sources, illumination from
8.31-8-34
Truck horsepower 5-18
Truck loads 12-5,12-13
Truck mileage 12-1,12-19
Truck passing distance 12-9
Truck train loads 1212
Trussed bar bending. 11-44
Tube, cathode, electrostatic deflection
4.99,4-100
steel, weight 1.60
Tubes, small, air pressure in 13-91
Tubing, glass, weight 3-357
metal, weight 5-112
Tubular heaters, or coil, heat transfer
in 5.97
Tumors, latent period 20-18
Tung oil, iodine value 3-335
Tuning fork and circuit breaker speed

4.36

Tunnel dryer, calculations 3-181-
3-187

Turbine, gas, calculations 5-32

Turbine type mixer calculations
3-110,3-111

Turbine wheels, static balancing of
5.24

Turbines, hydraulic, specific speeds
5.92

leaving loss in  5-58

[37]
Turbo-alternators, cooling 5-59

Turning, and boring horsepower
14-23

of steel, multiple tool 14-41
Twist, drive shaft 13-12
Twist calculations 19-9, 19-10

Twist changes effect on cotton yarn
19.41

Twist relationships in spinning 1961

Twists for yarns of maximum strength

19.52

u

Ultracentrifugation calculations 20-3

Ultrahigh frequency cables, impedance
in 4.137

Unbalanced line sequence values 4-50

Underground cable costs 4-38

Underwater cable laying 4-54

Unfired pressure vessels, head thickness
13-112, 13-113

Unimolecular reactions, activation en-
ergies for 3-12

Units conversion chart 226

Unloaded concentric transmission line
4-127

Urea clearance, test, Van Slyke 20-16

Use, see other key words

v

V-belt drives 5-140

V-belt lengths 5-98

Vacuum capacitor calculations 4-13

Yacuum capacitors, and gas filled
4.138

Vacuum column temperature correc-
tion 5-113 .

Vacuum weight corrections 3-347

Value, see other key words

Valve design  13.7



[38]

Valve shaft stroke design 13-8
Valves, head loss from 6-26
Vapor, ammonia, composition and par-
tial pressure 3-102
Vapor handling and vent lines 7-46
Vapor liquid equilibria 3-134, 3-328,
7-83
high pressure 7-67
hydrocarbon 3-289
zygograph for 3-178
Vapor pressure, alkylated phenols
3-285
and boiling point 3-198
and equilibrium constant
3-287 ‘
and latent heat 3.233, 3-259
and temperature 3-206, 3-207,
3-300, 3-301
for hydrocarbons 3-140, 3-331
unsaturated 3-237
for hydrofluoric acid 3-17
for octanols, isomeric  3-269
for organics 3-148
nitric and sulfuric acids 3-52
of organic solvents 3-.217, 3-314
of saturated aqueous solutions
3.245
of solvents
paraffin hydrocarbons
Reid 7-88
sodium hydroxide 3-260
Vapor pressure calculations
3.325
Vapor pressure correction 2-13,2-14
Vapor pressure derivation 3-196,7-49
Vapor saturation calculations 1-37
Vapor velocity in plate towers 7-81
Vapor viscosity and temperature
3-356
Vapors, condensation of, heat transfer
film coefficients 3-116
thermal conductivities, and gas
3-238-3-241
volatility, relative 3:125

3-286,

3-218-3-221
3-195

3-13,

valve-viscosity

Vector component conversion 1-19
Vector triangle solution 1-18
Velocity, see also Air; Flow; Gas; Pipe;
and other key words
and distance calculations 2-1
in pipes, discharge diameter and loss

of head 6-31
of approach, weir flow corrections for
3:39

of gas and air 3-35,3-36, 3-37
Velocity acceleration diagram 13-55-
13-58
Velocity pressure by pitot tube 5-118
Vent, see also Exhaust; and other key
words
Vent lines and vapor handling 7-46
Ventilating, exhaust, performance
10-101
Ventilating calculations 17-11
Ventilating pressure, Atkinson’s for-
mula 17-17
Vertical curve calculations 12-6,12-7,
12-16
Vertical distances from stadia 11-31
Vibration calculations 13-86
Vibrations, cable, and fatigue 4-37
torsional, natural frequencies 13-82
Viscometer, Stormer, reduction 7-37
Viscometry of high polymers 3-355
Viscosities, gas 3201
for salt solutions 3-74
lacquer 3-191, 3-192
liquid 3-202
of organic liquids 3247
petroleum fraction 3-208
Viscosity, alkaline solutions
3-212
calcium chloride brines, and specific
heat 3-.315,3-316
cellulose, cupriethylenediamine
18-13
inherent, kinetic energy 3-379
kinetic, conversion 5-143, 5-144
of lubricating oils 3-230, 7.72

3-209-



viscosity—water

Viscosity, of oil  3-204
of sulfite stock, apparent 3-271
plasticity and gel content 3-307

temperature and pressure of gases
3-298
vapor, and temperature 3-356
Viscosity calculations, hydraulic oils
5.7,5-8,5-9
Viscosity-gravity constant of lubricat-
ing oils 3-323
Viscosity index 5-144
Viscosity surface tension of organic lig-
uids  3-321
Viscosity temperature characteristics
of oil  3-330
Viscous flow, heat transfer for fluids in
3.107
through orifice 7-90, 7-91
Vision and illumination calculations
8-26
Void calculator for aggregates 13-121
Volatility, relative, for vapors 3-125
Voltage drop 4-80

balanced line transformer 4-71
conductor 4-76
secondary, of concentrated loads
4.72
transmission and distributive cir-
cuits 4-93
Voltage drop calculations 4-41

Voltmeter loading 4150
Volume, and molecular percentages
7-86
furnace, calculations
gas, per pound 5-127
standard correction 7-55
molal, aliphatic hydrocarbons
3-250
of barrels 1-109
of cone 1-110,1-113
of flue gas, and moisture
5-133
of pyramid frustum

19-48

5-132,

1-84

[39]

Volume, of spherical segment 1-35,
1-36, 1-94
oil, and weight 7-.14
partial, of round ended tanks 1-85

perfect gases, correction 3-231
Volume index, color and saturation
20-6
Volumes, by gas laws 2-31
common 1-7,1-111,1-114, 10-32-
10-46 \
and weight 1-51
cut and fill 11-26
gas, at high pressures 3-79-3-83
liquid, rotameter conversion 3-112
molecular, liquid alkanes 3.256
of conical pile 1-81
of cylinders 1-15,1-22,1-74,1-75,
1.76,1-82,1-112
partial 1-1,1.38,1-41
of pipes 6-9
of round end tanks 1-14
Volumetric-gas calculations, carbon
3-342

W

Wall, retaining, design  11-39-11-43
Wall transmission of heat 1035
Warp and weft cost 19-5,19-6
Warp length, reed width, in fabrics
19-40
Washer loading, Belleville 14-14
Washings, sludge 3-38
Waste, see other key words
Water, see also Flow; Pipe; Head; and
other key words
alkalinity and carbon dioxide in
6:4,6-56:6
ionic equilibrium 6-58
pumping power 5-89
removal of, in concentration 3-156
sulfur dioxide behavior in  3.33,
3-34



(40]

Water cooled cable calculations 5-152
Water distribution systems 6-7,6-8
Water-ethanol mix proportions 3-151
Water flow, at pipe end 3-377
diesel jacket calculations 5-122
in pipes 5-25, 5-64, 5-84, 5-108,
7-21,17-2,17-35,18.2
through orifice 3-236, 5-93
Water heater, feed, savings 7-12
Water-methanol solution calculations
3-138
Water percentage and temperatures in
emulsification 3-40
Water spray, air cooling by
Water vapor, flue gas  5:22
Watt-second rating of capacitors 4-:19
Wattmeter, for power factor 5-114
transformer correction to 4165
Wattmeters, two, power factor from
4-20
Wave guides, circular
cutoff frequencies
rectangular 4-10
Wavelengths, sound 2.9
Weft and warp cost 19-5,19-6
Weight, see also other key words
air, proportions 10-45
and mol percent, binary systems
3.288
and volume, oil 7-14
mol fractions and percents
3-105
Weight fraction to mol fraction 3-84
Weight-mol percent calculations
3-203
Weights, ordinary 1.7
Weir, V-notch, flow in 5-121
Weir coefficients, Sutro 5-28
Weir discharge 1-43,17-29
Weir flow correction for velocity of ap-
proach 3-39
Welded joint, safe load for 15-6
Welded tanks, working pressure 15-10
Welding, arc, labor costs 15-22

10-24

4.12
4.207

3-104,

water—-worsted

Welding, spot, calculations 15-11-
15-16
process minimums 1521
Welding cables, low reactance 15-20
Welds, aircraft fusion 9-27,9-28
fillet, eccentric loads on 154
eccentric transverse, loads on
15-5
Well, ground water level, calculations
11-21
Wet bulb, see other key words
Wetting agent, action and control
3-358
Wheatstone bridge calculations 4-162
Winding engines, power for 17-18
steam for 17-13
Windmill power 5-3
Windshield de-icing, heat for
9-26
Wine, extract from 21-15
Wire, copper, fusing 4-40
resistance and temperature 4-178
heat transfer coeficients, and pipe
3-137
Wire rope, weight and strength 17-36
Wires, two parallel, inductance of 4-5
Wood, heat conductivity, transverse
10-48
thermal conductivity 3-270
Wooden beam loads 11-1,11-22
Wool fabrics, loss of weight 19-45
Woolen spinning calculations 19-60
Work, see other key words
Working pressure, pipe thickness from

9.23-

5.80, 5-81

Working stress, allowable, in steel
16-22

Worm and helical gearing 13-79,
13-80

Worsted spinners 19-62
Worsted spinning calculations 19-59,
19-63



wrapping-zygograph [41]

Wrapping-band brakes and clutches Yarns, of maximum strength, twists for
13-117 19-52

IV _space components 1-78 Yolk in mayonnaise and salad dressing
' 21-19

Y Z

Yarn, cotton, twist changes effect on
19-41 Zonal lumens derivation 8.2

Yarn count, strength 1951 Zygograph for vapor liquid equilibrium
Yarns, microanalysis  19-50 calculations 3-178



