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Building illustrations, power plants, 272, 274
 
printing plant, 324
 
publishing plants, 353, 354
 
rayon yarn plant, 352
 
refractories plant, 198
 
tire awl rubber plant, 212
 

Buildings and equipment, check-list of, 68, 69
 
Buildings and grounds. maintenance oi, 261
 
Bull-Dol) Electric Products c«, 283
 
Bullard Co" The, 93
 

Cafeterias, layout of, 314
 
seating 150 people, 313
 
serving counter, 315
 
serving lines, 313
 
size and type of, 311--313
 

Canteens, 319
 
Capital expenditures, see Capital investment
 
Capital investment, amortization of, 191
 

analysis of, 365
 
benefits from layout for, 34, 35
 
in construction and equipment, 322
 
in plants and equipment, 337, 338, 345, 346
 
influenced by production volume, 135
 
plot plan for, 74
 
preliminary estimates of, 60
 
returns on, 366-368
 
turnover of, 338, 339
 
under alternate plans, 363-365
 

Capital outlays, see Capital investment
 
Cargo planes, 220-222
 
Carriers, air-freight planes, 220-221
 

codes from, 215
 
types of, 214, 215
 

Check-list, buildings and equipment, 68, 69
 
data for a material-handling project, 196
 
material-handling factors, 197
 
production loads, 68
 

Chutes, classification of, 188, 189
 
for cartons in glass factory, 220
 

Cold-cathode lighting, 289
 
Columns, elimination of, 334--336
 

spa rings of, m
 
Component part analysis form, 116, 131. 142,
 

144
 
Component parts. integration of, 197
 
Conduits, electric, 335
 
Conference rooms, 292
 
Construction cost, see Capital investment
 
Construction expenditures, see Capital invest­

ment
 
Construction projects, 364, Fig. 212
 
Consulting engineers, 11
 
Containers, description of, 196
 

physical aspects of, 199
 

Containers, storage of, 199
 
tierable, 243
 

Conveyors, at work benches, 260
 
classification of. 186, 187
 
crossovers for, 201
 
floor-mounted types of, 179, 181
 
height of, 201
 
in assembly line, 33
 
in dispatch station, 256, 257
 
overhead types of, 179, un, 207
 
plant designed alona, 327
 
roller, 207
 
types of, 179, 181, 183
 

Corridors in offices, 298
 
Cost analysis of material handling, 196
 
Cost center, 172
 
Cost estimates by plant layout engineers, 369
 
Cost information for plant layout, 124, Fig.
 

53
 
Cost of labor, analyzed by accounts, 370
 

decimal hours used in, 153
 
direct, by departments, 371
 
Labor Costimatcr for, 154, Fig. 69
 
of material handling, 9, 180, 182, 196, 208,
 

209
 
rates in, 153. 154
 
savings from plant layout, 31, 34, 140. 144
 

Cost of manufacturing, analyzed by accounts, 
370
 

effect of work station on, 171
 
estimated from plant layout, 4
 
opportunity for reduction of, 10
 
savings from plant layout, 34, 35, 148, 321
 
why it appears high, 21
 

Cost of material consumption, 370
 
Cost of material handling, analysis of, 196
 

hidden in accounting, 7, 9
 
hidden in direct labor, 180
 
potential savings in. 26, 27
 
savings in direct labor, 180
 
without sales value. 178
 

Cost of new construction, see Capital invest­

ment
 

Cost of product, dependence on quantity, 134,
 
135
 

estimating of, 155
 
Cost of tooling, estimating of, 155
 
Cost records, 80
 
Cost reduction, see headinoe bcginning Sav­


ings
 
Courier-Journal and Louisville Times, 295, 323
 
Cranes, classification of, 186, 187
 

mobile types, 177
 
on two levels of runways, 51
 
overhead types, 177
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Crossovers for conveyors, 201
 
Crowell-Collier Publishing Co., 353, 354
 
Cutaway perspective drawing, 356
 

Dead storage, 232
 
Departmental costs, 370, 371
 
Depression periods, 344, 345
 
Design, see name of subject desi(Jned
 
Desk clearances, 299, 301
 
Diagonal stacking, 204
 
Dies, design of, 193
 
Diesel engines, 273
 
Dispatch station, as a storeroom, 232
 

functions of, 255, 256
 
mechanization of, 257
 

Docks, receiving and shipping, 215-218
 
Doors in factory, overhead-swinging, 216
 
Doors in office, location and ewing, 297
 
Dongles Aircraft Co., 317
 
Drafting roam, 292
 
Drawing technique, 108-110
 
Drawings, cutaway perspective. 356
 

far material-handling project, 201
 
of buildings, 84, 85, 118
 
of layout, standard data on. 110
 
of machinery and equipment, 83, 86--89
 
of schematic flow diagrams, 361, 362, Fig.
 

212
 
perspective types of, 111, 112
 

Drinking fountains, 319
 
Dun & Bradstreet, Inc., 294
 

Electric power distribution, 277
 
Electrical Indmtl'ial Truck Aeeociation, 235,
 

236
 
Electricity, flow of, 273
 

requirements in plants, 271, 272
 
Elevation of buildings, 85, 333, 334
 
Emerson Electric Manufacturing Co., 315
 
Employment office, 309, 310
 
Engineers, consulting, 11
 
Enterprises, sizes of, 337
 
Entrances to plants, 201
 
Equipment. and facilities requirements form,
 

82, 123, 132
 
Equipment expenditures, see Capital invest­


ment
 
Equipment operating cost, see Cost of mate­


rial handling
 
Expansion, in peacetime, 344
 

in wartime, 344-348
 
of enterprises, 322, 323
 
of plant, plans for, 350, 351
 

Expenditures for plant and equipment, see
 
Capital investment
 

Expenditures of capital, see Capital invest­

ment
 

Evans, Oliver, plant layout in 1790, 22
 

Factory building, see headings be(Jinnin(J 
Building 

Factory i~I anocement and Mointenance, 93,
 
268, 286, 287. 328
 

Factory system. 23
 
Fairchild Aircraft c«, 222
 
Feeding assembly lines, 200
 
Field data for plant layout, 68, 69, 84-89, 117,
 

118, Fi g, 53
 
Field notes, 84-86
 
Field sketches, 85, 87, 89
 
Filing cabinet clearances, 299
 
Financial factors in plant layout data, 125,
 

126, Fig. 53
 
Financial returns. 367
 
FirE' extinguishers, 270
 
Fires, sources of, 269
 
Firestone Tire and Rubber Co., 272
 
First-aid station, 316, 317
 
Flat roof, 333, 334
 
Floor blanks, 75
 
Floor plans, 75, 85, 90
 
Floor space, 202, 229
 
Floor stock, 232
 
Flow charts, for plant layout data, 115, 120-­


123, Fig. 53
 
of processes, see Process flow charta
 

Flow of cafeteria lines, 313
 
Flow of electricity, 273
 
Flow of material, control of, 254, 255
 

core of plant layout, 211, 212
 
development of, 161
 
general flow plan, 359
 
in a paint-canning plant, 360
 
on a plant. layout. 362, Fig. 212
 
schematic flow diagrams, 361
 
starting point of, 205
 
stopping point of, 206
 
through a plant, 2, 176, 177
 

Fluorescent lamps, 289
 
Farms for capacity data. actual performance
 

on existing layout, 136
 
annual saving on new layout, 140
 
component part analysis, 116, 131, 142, 144
 
description and purpose of, 131-133, Fig. 53
 
equipment and facilities requirements, 82,
 

123, 132
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Forms for capacity data, Labor Coetimator 
chart, 154, Fig. 69
 

machine load data, 116. 131, 132, 143
 
machine-tool layout information, 81, 132
 
manufacturing layout and estimate, 132, 155
 
manufacturing layout data, 116, 131, 151
 
material-handling activity, 206
 
material-handling cost analysis. 209
 
operation analysis, 120, 132
 
output by types of prodncts. 138
 
plant layout comparison sheet, 132, 148
 
product load analysis. 131, 141, 144
 
standard time operation routing, 130
 
template sheet, 91
 
work sheet for operation and process flow
 

charts, 161
 
work station layout, 119, 132, 166
 

Forms for cost data, analysis of capital ex­

penditures, 365
 

description and purpose of, 124, 126, Fig.
 
53, 359, 363, 365, 367, 369-371
 

estimated added cost for increased produc­
tion, 371
 

estimated returns on layout projects, 366
 
material, labor, and expense, 370
 
optional investment plans, 364
 
optional profit plans, 125, 126, Fig. 53
 
projected returns on capital expenditures,
 

368
 
Functional building design, 332
 
Functional production line, arrangement, 51,
 

55
 
description, 43
 

Gaudreau, Rimbaeh and Aseociatee, 6, 7, 23,
 
32, 33, 44, 76, 77, 81, 82, 95, 104, 106,
 
107, 154, 159, 221, 266, 355, 358. 361
 

Gauge rooms, modernization of, 249-251
 
General EIC'ctric Co., 51, 2J5, 236, 308, 314,
 

320
 
General Motors Corp., 50, 92, 316, 319
 
General offices, 295. 296, 302
 
Germicidal lamps, 320
 
Goodyear Tire and Rubber Co., 212
 
Gravity tanks, 269, 270
 

Handicraft industries, 23
 
Handlings, number of, 176
 
Harbison-Walker Iceiractories Co., 197, 198
 
Hauling to storage, 200
 
Hcuecrmen, E. F., Co., 297, 300, 302
 
Hazards from traffic, 201
 
Heat balance, 272
 
Hoists, classification of, 188, 189
 
Household industries, 23
 

Humboldt Full Fashioned Hosiery Mills, 162,
 
163, 313
 

Illuminating Engineering Society, 288
 
Illumination levels, 287. 288
 
Incandescent lamps, 289
 
Indexed time values, 170
 
Industrial engineering, advent of, 23
 
Industrial lamps, 289
 
Industrial management, 23
 
Industrial output, 338, 344
 
Industrial revolution, 23
 
In-plant feeding, 311
 
Inspection department layout, 246-249
 
Iuspection of material, 215
 
Inspection station, in production line, 252
 

location, 253
 
International Bueineee Machines Corp., 293
 
Inventory controls, 230
 
Inventory levels, 146
 
Inventory taking, 237
 
Investment, sec Capital investment
 

Job-lot orders, 145
 
Job lots. stages in development of, 39
 

Kahn, AlbfTl, Associated Architects and En(Ji­
neers, 50, 74, 207, 216, 260, 292, 310, 356
 

KeHex Oorp., 113
 
Kellogg, M, W .. c-, 58, 70, 71, 113
 
Key plans, 75, 77
 
.Kitchton layout, 314-316
 
Kitchen mobile unit, 312
 

Labor cost, see Cost of labor
 
Labor Costimator chart, 154, Fig. 69
 
Labor group, 172
 \ 
Labor productivity, 31
 
Luboratoriee, layout of. 304
 

modernization of, 249-251
 
Lady Esther, 200
 
Lamps, types of, 289
 
Landscaping. 307
 
Lane Co., The. 329
 
Lavatories, 319, 320
 
Luydowns of templates, 90, 92, 103
 
Layout, see Plant luyont
 
Lift trucks, types of, 192
 
Lifts, classification of, 188, 189
 
Lighting, cafeteria, 315
 

cold-cathode, 289
 
general, 288
 
measurement of, 287, 288
 
medical department, 318
 
objectives of, 286, 287
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Lighting, of offices, 291-294, 305, 306
 
requirements, 286-289
 
types of lamps for, 289
 
types of systems of, 288
 

Line storage, 232, 251
 
Lineshafts, 24, 284-286
 
L£pe-Rollway Corp., 175
 
Load-center distribution, 281
 
Loading facilities, 218, 220, 221
 
Lockers for employees, 319, 320
 
Lockwood Greene Engineers, lnc. 162, 163,
 

274, 275, 295, 313, 315, 323, 327, 352
 

Machine clearances, 256, 257
 
Machine crew as work center, 45, 46, 48
 
Machine load, calculations, 152
 

data forms, 116, 131-132, 143
 
Machine operation, detail data, 149, 150
 

estimates, 150--152
 
mechanization, 182
 
sequence, 193
 

Machine-tool layout information form, 81,
 
132
 

Machinery and equipment, drawings of, 83,
 
86-89
 

field sketches of, 86-88
 
layout data on, 82-84
 
maintenance of, 261
 
operation factors of, 157
 
record cards of, 80-83
 
selection of, 156
 
spotting on layout, 88, 89
 
templates of, 90, 91
 

Machinery and tooling, selection of, 152
 
Mail department, 294
 
Maintenance, buildings and grounds, 261
 

machinery and equipment, 261
 
service departments, 261
 
tools, 266
 

Maintenance activities, 261
 
Maintenance department, centralization of,
 

259, 260
 
classification of, 260
 
decentralization of, 260
 
location of, 259, 260
 
size of, 261, 262
 

Maintenance work categories, 261
 
Management, blueprint of, 1, 326, 370
 

industrial, 23
 
Manufacturing cost, see Cost of manufactur­


ing
 
Manufacturing cycle reduced by layout, 34
 
Manufacturing expense, see Cost of manu­


facturing
 

Manufacturing layout and estimate form, 132,
 
155
 

Manufacturing layout data form, 116, 131,
 
151
 

Manufacturing methods, analysis, 150-152
 
operation factors, 157
 
selection, 154-156, 168
 
work motions, 170, 171
 

Manufacturing stages of growth, 39, 42
 
Market research, 133
 
Market survey, 4
 
Marketing aspects, of plant layout, 66, 67,
 

116, Fig. 53
 
profit determination of, 125, 126
 
sales forecast of, 144, 145
 

Marketing cost, 66
 
Mass production, description of, 42, 43
 

in baking industry, 40, 41
 
in small-motor plant, 52-54
 

Material, description of, 196
 
flow diagram of, 357-359
 
handling of, 226, 227
 
inspection of, 215
 
physical aspects of, 199
 
qnality control factors of, 245, 246
 
shortage of, 235
 
value of handling of, 230
 

Material cost, sec Cost of material
 
Material handling, activity of, 205
 

basic da ta for pro] ect of, 196
 
check-list of factors of, 197
 
cost of, see Cost of material handling
 
definition of, 176
 
flow diagram for, see Flow of material
 
mileage traveled in plant, 178
 
number of, 176
 
savings in, see Cost of material handling
 
time for, 178, 180
 
tons handled per ton shipped, 177, 178
 
weight of material received, 211
 

Material-handling applications, in assembly
 
line, 47, 50
 

in baking industry, 40, 41
 
in canning factory, 360
 
in ceramics plant, 260
 
in chip disposal by conveyors, 207
 
in foundry and machine shop, 362
 
in gear-motor plant, 32, 33
 
in hosiery mill, 16~
 

in loading cargo planes, 222
 
in small-motor plant, 52, 54
 
in turbine plant, 51
 
in work station, 44, 47, 166, 171-175, 240
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Material-handling equipment, classification of, 
185-189
 

design of, 182
 
double-deck assembly system, 50
 
pallets of work in process, 235, 236
 
racks for unit loads, 129, 241
 
study drawing of handling system, 328
 
types of conveyors, 179, 181, 183
 

cranes, 177, 185
 
lift trucks. 192
 
skids, 192
 
tiering machines. 192
 
tractor-and-trailer trains, 190
 

unit loads in a glass Iactory, 220
 
Material-handling operations, hy mach ine
 

operators, 191
 
damage in, 251
 
dispatch stations, 2,1)5-257
 

operating- factors of, 157
 
inspection stations, 253
 
outdoor storage area, 237
 
prepoaitioning of material, 240
 
project data. 196
 
receiving-inspection department, 248
 
reduction in, 193
 
relation to plant layout, 195
 
signs of improper layout, 37
 
starting and stopping points of, 196, 205, 206
 
storage at work stations, 173, 174
 
volume of operations, 196
 
work in process, 235
 

Mechanization, see Plant modernization
 
Medical department, 316-318
 
Medical services, types of, 316
 
Mercury-vapor lamps, 289
 
Methods engineering, concepts of, 167
 

layout data from, 10
 
Methods studios, of principal operations, 167,
 

168
 
technique of, 169
 

Mileage traveled by material, 178
 
Miniature plants, atomic power plant, 113
 

electronic plant, 30&
 
foundry molding and casting, 112
 
furniture factory, 329, 330
 
metalworking plant, 355
 
naval stores plant, 359
 
oil refining plant, 354, 356
 
scale models used in, 112, 113, 330, 356
 

Modern lndu."lry, 360
 
Modernization of plants, see Plant mod­


ernization
 
Monitor roof, 333, 334
 

Monorail systems, bridge cranes [or, 335
 
classification of, 188, 189
 
vertical curves in, 201
 

Motion econcmv. >l.Wf'f'p of hands, 45
 
Motor drives, see Power drives
 
Motor vehicle data, 217
 

National Safety Council, 204, 298
 
Naugatuck Chemical Co., 274, 275
 
Net profit amount, 367, 369
 
New developments, 348, 349
 
Newport Industries, Inc., :l59
 

Office, areas. 293, 294
 
cleumuoca and dimensions. 296. 297
 
departmental boundaries, 49
 

facilities, 303
 
layout information, 291-294
 
lighting, 291-294, 305, 306
 
location, 290
 
planning, 290, 291
 

Office design, drafting room, 292
 
employment office, 309
 

general offices, 291, 306
 
mail department, 294
 
president's office, 295
 
private offices, 301, 305
 
tabulating room, 293
 

types of offices. 291, 292, 294-296
 
Operating cost, see Cost of manufacturing
 
Operation analysis form, 120, 132
 
Operat.ion factors, analysis of, 157 T';
 

Operation routing, 130
 ~c; 

Operation sequence, 120 co 
Operation volume in material handling, 196
 
Orders, manufacturing, 145
 
Outdoor storage, 237
 
Outlays of capital, sec Capital investment 
Output capacity, of production center, 173
 

of work station, 173
 
Output per plant in U. S., 56, 57
 

Pallets. placement of, on floors, 203, 201.
 
in warehouses, 200
 

Parking lots, 307
 
Partitions in offices, at angles, 297
 

off center, 300
 
Pedestrian traffic, 310
 
Perspective drawings, additions to a plant,
 

325
 
architect's rendering, 352
 
artist's conception, 352
 
cutaway drawing, 356
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Perspective drawings, foundry and factory,
 
224
 

rolling mill for aluminum foil, 111, 112
 
Philadelphia Electric Co., 277, 289
 
Pilot plant, 58
 
Pilot run, 169
 
Pitched roof, 333. 334
 
Pittsburgh Plate Glass Co., 360
 
Plant, atomic power, 113
 
Plant approach, 309
 
Plant building, see head1:1I0s beoill'ning Build­

lUg 
Plant capacity versus market demand, 67
 
Plant departmental boundaries, 48, 49
 
Plant departments, actual performance in,
 

136, 137
 
description of, 172
 
types of, 49
 
work centers in, 48
 

Plant. entrance for employees, 308
 
Plant. expansion, increase in production, 9,
 

38
 
10 foundry and factory, 224, 225
 
in foundry and machine shop, 358
 
in miniature, 330
 
in oil refinery, 70, 71
 
in wartime, 348
 
plans for, 350, 351
 
stages of growth of, 39
 

Plant investment, see Capital investment
 
Plant layout, advantages of good design, 27,
 

31, 34, 35
 
in 1790, 22
 
scope of project, 57, 58
 
signs of improper layout, 20, 35--37
 
subdivisions of, 172
 

Plant layout area diagrams, ullocatione on,
 
122
 

of electric-motor plant, 78
 
of machinery and assembly plant, Fig. 55
 
schematic flow diagram, 361
 

Plant layout boards, in a frame, 93
 
mural, 92
 

Plant layout capacity, 136--139
 
Plant layout comparison sheet form, 132,
 

148
 
Plant layout data, categories of, 115, Fig. 53
 

cost information, 124, 126, Fig. 53, 359, 363,
 
367, 369-371
 

field datu, 68, 69, 84-89, 117, 118, Fig. 53
 
flow charts, 115, 120-123, Fig. 53
 
intangible factors in, 4, 66, 67, 116, Fig. 53
 
of machinery and equipment, 82-84
 
on existing facilities, 68, 69
 
on operating details, 149, 150
 

Plant layout data, on production, 68, 116,
 
117, Fig. 53
 

on production facilities, 80-84, 118-120,
 
Fig 53
 

on template laydowns, 123, Fig. 53
 
Plant layout design, accuracy of calculations
 

for, 149
 
antiquated plants, 29
 
cross-sections of one-story buildings, 333
 
cutaway perspective drawing, 356
 
estimating machine operations, 150-152
 
general principles of. 325--328, 330-333
 
long-range planning, 329
 
modern plants, 30
 
ore-refining plant, 354
 
pilot plant for, 58
 
preliminary steps in, 147
 
schematic flow diagram, 212, 361,362
 
shuffling machine templates, 164
 
study drawing from, 328
 
study plans, 304
 
technical knowledge of processes, 149
 
three-dimensional. 355, 359
 
time values for, 152, 153
 
work-station layouts, 44, res, 166
 

Plant layout development, by methods en­

gineering, 10
 

with scale models, 105-108, 112, 355
 
Plant layout engineer. duties of, 16, 17
 

personal characteristics, 14-16
 
technical qualifications, 16, 17
 

Plant layout engineering, definition of, 2
 
development of, 2
 
espousal by time study, 24
 
functions of, 1
 
fundamental concepts of, I, 28
 
objectives of, 37, 38, 114
 

Plant layout flow charts, 115, 120-123. Fig. 53
 
Plant layout organization, company-wide de­

partment, 11
 
departmental group, 13
 
functional chart of, 12
 
functions of personnel in, 18
 
under plant engineer, 11
 

Plant layout plan specimens, additions to a
 
plnnt, 325
 

administration and chemistry building, 304
 
architect's rendering of plant. 353
 
artist's conception of plant, 352
 
automobile factory, 92
 
cafeteria, 314
 
cross-section of power plant, 275
 
cutaway perspective drawing, 356
 
fluorescent ballast department, 96
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Plant layout plan specimens, foundry and 
factory, 224
 

foundry and machine shop, 362, Fig. 212
 
gear-motor plant, 32, 33
 
gristmill in 1790, 22
 
hosiery mill, 162
 
lamp works, 73
 
machining and assembly plant, FiR:. 55
 
molding plant, 213
 
office layouts, 300, 302, 303
 
oil refinery, 69
 
perspective drawings, 111, 112, 224. 325,
 

352, 353, 356
 
plot plans, 73, 74, 78, 77, 308. 358, 359
 
receiving and inspection department, 248
 
rolling mill for aluminum foil, Ill, 112
 
scale-model plans, 102-107, 112, 355
 
schematic flow diagram, 361
 
study drawing from layout, 328
 
template laydowns, 92, 96, 103, 109
 
washrooms, 320
 
work stations, 44, 166
 

Plant layout plans, activities affected by, 28,
 
31
 

actual performance from, 135-140
 
basic facts of, 25
 
design of, 5, 6, 25
 
development of data for, 2-5
 
development of drawings for, 106, 107
 
estimating output capacity for, 135-140
 
normal life of, 127, 128
 
objectives of, 124, 128, 129
 
plot plans, 73, 74, 78, 77, 308, 358, 359
 
potential savings from, 27
 
preliminary survey Ior, 62--65
 
selection of, 123-126
 
statistics for, 62, 64, 65
 
subdivisions of plant in, 172
 
tentative drafts of, 64, 65, 67
 
types of, 42, 60-62, 67, 90
 

Plant layout plot plans, see Plot plans
 
Plant layout procedures, 115, Fig. 53
 
Plant layout project, time to develop, 352
 
Plant layout seale models, see Scale models
 
Plant layout sketches, erose-sections of build­

ings, 333
 
field sketches of floor plan, 85
 
floor sketches fa!' machine templates, 87
 
locating machines by triangulation, 89
 

Plant layout templates. see Templates 
Plant modernization, aluminum foil rolling 

mill, 50
 
automobile body assembly, 50
 
baking industry, 40, 41
 
ceramics plant, 36
 

Pc
Plant modemieation, foundry and machine Pc

shop, 125, 126, 358, 362, Fig. 212
 P,
furniture factory, 329
 
gauge rooms, 249--251
 

PI 
gear-motor assembly, 32, 33
 

PI
in World War II, 184
 P,
Jaboratories, 249-251
 P,
laboratory buildings, 332
 
mechanization of handling, 184
 
molding and casting in a foundry, 112
 
need for, 321
 
oil refinery expansion, 68, 70, 91
 
prime objectives of, 38
 
printing plant, 323-325
 
refractories plant, 198
 
shapes of buildings, 331
 

',::t'turbine manufacturing, 51
 tIPlant output, breakdown by products, 137­
PI139
 

in total U. S., 58, 57, 338. 344
 P,
Plant shortage in U. S., 345, 346
 

P,
Plant site, boundaries of, Fig. 55
 

data required on, 325
 
P,~Ilayout of, 117 ,~~ 

'I'~ P,
restrictions from, 323, 324
 
selection of, 324
 

Plants, design of, 29, 30, 58, 325-328, 330-333
 
number of, in U. S., 56
 

P,
output of, in U. S., 56, 57, 338. 344
 

P:pilot, 58
 
Psize pattern of, in U. S., 55--57 
Ptypes of, 25
 
Pwage earners in, 55. 56
 

Platform for loading, 215-220
 
p

Plot plans for plant layout, electronics plant, 
P308
 

for proposed additions, 357, 358
 
Pin three dimensions. 359
 

of modern munufucturing plant, 72-77
 
PPneumatic systems, classification of. 188, 189
 
PPower, single-line wiring for. 278, 279
 

load-center distribution of. 280. 281 P
 
Power distribution, electric, 277
 

load center for, 280, 281
 
Power drives, capacity of. 284, 285
 

characteristics of, 283. 284
 
group motor drives, 284-286 P
 
individual motor drives. 283-285 P
 
layout of, 285, 286
 P 
mounting of, 285, 286
 P 
types of, 282
 P 

Power feeders. locating of, 281
 
Power load, estimating of, 280
 
Power plants, 272-275
 

P 
Power substations, 280-281
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Power system, components of, 276
 
Power transmission, 282-285
 
Pratt and Whitney Aircraft Corp., 207, 216,
 

292
 
Presentation of plant layout proposal, 351
 
President','! office, specimen of, 295
 
Private offices, layout of, 295, 296, 300-302
 
Process flow charts, advantages of, 8
 

construction of, 163
 
da ta summarized on, 64
 
for a capacitor, 79
 
for a cylinder head, 159
 
for a 750-watt lamp, 160
 
for a 60-watt lamp, 121
 
purpose of, 158
 
symbols for, 158
 
types of, 158, 162
 
ultimate use of, 162
 

Process handling equipment, classification of,
 
188, 189
 

Processes, technical knowledge of, 149
 
Processing departments, boundaries of, 49
 

signs of improper layout in, 36, 37
 
Product cost, see Cost of product
 
Product design, basis for product analysis, 4
 

changes in, 193
 
manufacturing factors of, 131
 
probable duration of, 127, 131, 134
 

Product load analysis form, 131, 141, 144
 
Production center, output capacity of, 173
 
Production control, benefits from layout, 34
 
Production cost. see Cost of Manufacturing
 
Production data for plant layout, 68, 116, 1I7,
 

Fig. 53
 
Production Engineering and ldanaqement, 92
 
Production facilities, data on, 80-84, 118-120,
 

Fig. 53
 
Production flow charts, see Process flow
 

charts
 
Production in straight-line flow, 42, 213
 
Production increase, 9
 
Production line, advent of, 49
 

description of, 172
 
functional type of, 43, 51, 55
 
inspection station on, 252
 
straight-line type of, 42, 213
 

Production load, check-list of, 68
 
Production per plant in U. S., 56, 57
 
Production quantity requirements, 134
 
Production trends and forecasts, 61
 
Production volume, by components, 142
 

by products, 137-139
 
seasonal influences on, 146
 

Project engineer, duties of, 17
 

Project proposal, evaluation of, 359, 363
 
for capital outlay, 350
 

Proving grounds, 253
 
Pure Oil Co., 304
 
Pyramid Mouldings, Inc., 213
 

Quality control, conditions required for, 245
 
in receiving department, 247
 
layout for, 252, 253
 
necessity for, 244
 
operation factors of, 157
 
planning for, 246, 247
 
preventive measures for, 246
 
provisions for, 245, 246
 
quarantine area, 247, 248
 
test floor for, 254
 

Quarantine area for production control, 247,
 
248
 

Racks for storage, 239-242
 
Railcar dimensions, 218, 219
 
Railroad data for layouts, 219
 
Railroad equipment for material handling,
 

186, 187
 
Ramps, overhead, 308
 
Rate-setting, methods of, 168, 169
 
Raw materials, market conditions of, 235
 

operation factors of, 157
 
selection of, 156, 157
 

Raw stores, 232
 
Receiving department. design of, 214, 215
 

layout of, 246-249
 
signs of improper layout in, 35
 

Receiving facilities, 223, 226
 
Receiving material, 200, 211, 212
 
Reductions in cost, see headings begillTriua
 

Savings
 
Rehabilitation, in post-war period, 345
 

of a plant, 322
 
Renderings by architects, 225, 353
 
Repair shops, types of, 259
 
Republic Steel Corp" 327
 
Reserve stock, 232
 
Rest rooms, 320
 
Right-angle stacking, 204
 
Roof standards for one-story plants, 333, 334
 
Roofs, type! of, 227
 
Routing of operations, 130
 

Safety standards, 203
 
Sales forecast by products, 144, 145
 
Sales requirements, 67
 
Savings, in direct labor cost of material
 

handling, 180
 
in labor east from plant layout, 31, 34, 140.
 

144
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Savings, in manufacturing cost, from plant
 
layout, 34, 35, 148, 321
 

opportunity for, 10
 
Savings potentials in material handling coet,
 

Standard Register Co" 324, 325
 
Standard time operation routing form, 130
 
Standpipe water system, 270
 
Stearn requirements, 271, 272
 

26,27 Stevenson, Jordan & Harrison, Inc., 303
 
Savings returns on expenditures, 366, 368
 
Sawtooth roof, 333, 334
 
Scale models, advent of, 94, 101, 102
 

ASME standards for, 99-101
 
in developing a layout, 105-108
 
layouts planned with, 102-107, 112, 355
 
miniature plants from, Bee Miniature plants
 
used ....ith templates, 103
 
wooden VP.rI'1UI'1 cast metal, 102
 

Scrap disposal of metal chips, 207
 

Stock orders, 145
 
Stock piles, 232
 
Stock rooms, 232
 
Stone & Weblller Engineering Corp., 51, 272,
 

27~, 304, 314, 320, 328, 359
 
Storage, hauling to. 200
 1
 

1
1
 

1
 

Storage, bins, 231-234, 241
 
facilities, classification of, 188. 189
 
in dispatch stations, ~55-~57
 

in work stations, 173, 174, 239, 240
 
Seasonal influence on output, 146
 of containers, 199
 
Selection, of building, 328, 331, 353
 

of machinery, 156
 
of manufacturing methods, 154-156
 
of material-handling equipment, 195, 207
 
of operations, 168
 
of plant layout plan, 123-126, 132, 148
 
of raw materials, 156, 157
 

of hot water, 273
 
of work in process, 236
 
on flOOT, 242
 
on production line, 251
 
outside, 237, 238
 
racks, 239-242
 
requirements, 234-236
 

1
 

Sequence of operations, 120, 158
 
Service departments, maintenance of, 261
 

boundaries of, 49
 
Serving counter in cafeteria, 315
 
Shelving clearances in offices, 299
 
Shipping department layout correctives, 35
 

1
 
1
 

space, 227
 
Storerooms, capacity of, 235, 236
 

design of, 237
 
for material, 232
 
functions of, 231. 232
 
location of, 237
 

Shipping dock with overhead doors, 216
 
Shipping facilities. planning of, 223, 226
 
Shipping material, 211, 212, 232
 
Shipping port, 221
 
Shop offices, 2116
 
Siding, freight-car. 201, 337
 
Sinclair Refining Co., 332
 
Singer Manufacturing Co" 335
 
Single-line wiring, 278, 279
 
Site, see Plant site
 
Sketches, see Plant layout sketches
 
Skids in warehouses, 192, 200
 
Slater, Samuel, 23
 
Sloane-Blabon Corp., 327
 
Small-lot orders, 145
 

Society for Industrial Packaging, 205
 
Soil-bearing value, 325, 326
 
Southern Railway System.. 331
 
Spans in Factories, 335
 
Spotting machinery on layouts, 88, 89
 
Sprinkler eyetems, operation of, 267, 268
 

types of, 268, 269
 
Stacking, diagonal, 204
 

right-angle, 204
 
Stacking storage, 200
 

T 
of yesteryear, 230
 
planning of, 230, 231
 
requirements of, 232, 233
 
signs of improper layout in, 35
 

Stores issues, 234
 
Straight-line production, uctual Iayout of, 50­

54
 
arrangement of machinery in, 49, 50
 
description of, 12
 
flow of material in, 213
 

Supervision in factory, layout savings in, 34
 
Supply room, 232
 

Survey of markets, 4
 

Switchgear equipment, location of, 281, 282
 

Tabulating room, 293
 
Template laydowns, 00-93, 103
 
Template layouts, 123, Fig. 53
 
Template sheets for machinery and equip.
 

ment, 90, 91
 
Templates, ASME standards for, 98, 99
 

block, 94, 95
 
field sketches for, 86-88
 
in developing a layout, 105--108
 
model combinations with, 93, 103, 101
 

T
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Templates, on complete layouts, 52-54, 96, 109
 
on machine reference cards, 81
 
on work-station layouts, 44
 

shuffling of, on floor plan, 164
 
types of, 94, 95
 

Test floor as proving grounds, 253
 

Test floors, layout of, 254
 
Thompson Aircraft. Products, Inc" 310
 
Tiering machines, classification of, 186, 187
 

types of, 192
 
Tiering operations, 228
 

Time clocks, 311
 
Time studies, functions of. 168
 

observations made in, 168
 
Time study espousal of plant layout, 24
 
Time values. decimal hours for, 153
 

estimated by foremen, 169
 
in layout work. 152, 153
 
Labor Costimutor chart, 154, Fig. 69
 
of past performance, 169
 
standard indexed data of, 170
 

Tonnage handled, 177, 178
 
Tool cr-ibs, centralisation of. 263, 264, 266,
 

267
 
chains systems of, 263, 264, 267
 
layout of, 263
 
planning of, 264, 265
 
stores Junctions of, 232
 

Tool Engineer, The, 213
 
Tool maintenance, 266
 
Tool reconditioning, 265-267
 
Tooling, operation factors of, 157
 

Tools. design of. 193
 
Tractor-and-trailer trains, types of, 190
 

Tractors, classification of, 186, 187
 
Traffic hazards, 201
 
Traffic in aisles, 202
 
Trailers, classification of, 186, 187
 
Transformer equipment, location of, 280, 281
 
Transportation, air-freight, 222
 
Truck dimensions, 217
 
Truck ports, 214
 
Trucks, classification of, 186, 187
 

lift types of, 192
 
Turbines, exhaust-steam, 273
 

Unit loads, in a glass factory, 220
 
planning of. on pallets, 202
 
racks for, 129
 
storage of, on pallets, 238
 

U. S. Dept. of Commerce, 200, 203, 204
 
U. S. Gypsum Co; 291, 305, 306
 
U. S. Rubber Co., 315
 
Utah Oil Co., 70, 71
 

Vending machines. 319
 
Voltage, choice of, 282
 

Wage earners per plant in U. S., 55, 56
 
Wage rates, ceiling on, 10
 
Walkway, overhead, 310
 
Warehouses, basic types of, 228, 229
 

handlings of material in, 227
 
skids and pallets in, 200
 

Wartime expansion, 344-348
 
Wartime production, 184
 
\Vash fountains, 319, 320
 
Wash rooms, 319, 320
 
Water supply, sources of, 269, 270
 
Water tanks, gravity, 269
 
Water towers, 269, 270
 
Westinghouse Electric Corp., 47, 52-54, 72,
 

73, 96. 103, in, 112, 121, 160, 190, 248,
 
250, 252, 254, 256, 257, 354
 

Window-sill heights in offices, 298
 
Work center, at assembly station, 46, 47
 

at work station, 43, 44, 47, 48
 
in machine crew, 45-48
 
in process industries, 45, 46
 
subdivision of layout, 172
 

Work elements, non-productive, 8
 
Work in process, movement of. 254. 255
 

storage of, 232
 
Work sheet for operation and process flow
 

charts, 161
 
Work simplification techniques. 197
 
Work station, advantages of planning of, 171
 

es work center, 43. 44, 47, 48
 
auxiliary equipment needed in, 161, 165
 
boundaries of, 165
 
definition of, 165
 
floor area in, 43, 45
 
layout form for, 119, 132, 166
 

layout of, 44,165,166
 
material handling in, 171, 173
 
output capacity of, 173
 
storage of material in, 173, 174, 239, 240
 

workbenches in, 174-176
 

Workbenches, conveyorized, 260
 
Workbenches at work stations, 174-176
 
Workers, benefits from good layout, 31
 

operation factors of, 157
 
signs of improper layout on, 37
 

Working conditions, 307
 
Wrigley, Wm., Jr.,Co., 291
 

Yard hydrants, 269
 
Yard storage, 232,237,238
 




