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1. Tke data in this paper eover only a email portion of the universe of product« 

aad proceeses whieh constitute the metalworking sector. Thia information is a first 

installant, a nucleus and a guide for further data collection. The collection and 

elaaaification of the data begin to fill the "empty economic boxes" of the conceptual 

Boheme originally outlined in a commissioned report to be published by the United 

Mations on the metalworking industries as potential export industries. The main 

•ignificance of this scheme is its theme that data collection and planning for the 

•etalworking sector are feasible and efficien. only if they proceed hand in hand, 

according to a multi-level process which progresses step by step from lesser to 

greater detail, from semi- to fully-quantified data. 

2. The primary questions with regard to the economic planning of the metalworking 

•actor have always been if data for the sector can be gathered *»>"ficiently, i.e. at 

reasonable cost, and if the data can be organized and processed in such a way as to 

penetrate the welter of detail to reveal those features of the sector which are most 

ralavant for further analysis and - ultimately - for economic decisions. The object 

of tha data-gathering process as presented here is to demonstrate that data on the 

••talworking sector can be gathered and processed efficiently, especially if the 

data compilers take advantage of the possibility of progressive improvements in 

data standardization and classification and keep the material constantly updated. 

1. Presentation, collection and processing of 
semi-quantitative programming data 

tation of data; format and layout 

3.  Tha data are organized for use. The products and data sheets are grouped in 

numerical sequence according to the classification of the products in the four-digit 

Standard International Trade Classification (SITC). This classification number appears 

in the upper left-hand comer of each sheet. All the products belonging to a single 

SITC oategory appear on the same or successive pages. The data have been so organ- 

ised that data for additional products in each group can be conveniently transcribed, 

indexed and footnoted without necessitating a rearrangement of any part of the 

ordered set of data. The grouping by SITC code is admittedly arbitrary. The pro- 

ducts were not grouped according to the International Standard Industrial Classi- 

fication (ISIC) because it is insufficiently detailed, being only a three-digit 
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classification.-17    TIM four-digit SITC ood* ham approxiaatelj the 

detail as th« four-digit breakup of th« Standard Industrial Classification (SIC) of 

the United States Department of Commerce.-'     One of the great advantages of the 

present method of data collection is that it permits the evaluation of the effioacy 

of any existing industrial classification,   i.e.  the degree to which a particular 

industrial classification corresponds to a grouping of products on the basis of a 

technological similarity that can be ascertained by manipulations of the data matrix. 

4. The method of data collection and classification exemplified here will enable 

a developing country to construct the industrial classification scheme most suited 

to its own individual needs,  so that it need not rely on inappropriate classifica- 

tion categories which may be based more on market orientation than on basic techno- 

logical manufacturing data. 

5. The data have been presented in a matrix format.    The columns of the table re- 

present products in which the production resources indicated by the rows of the table 

are used.    An integer number in the matrix cell at the intersection of a row and a 

column represents the significance of the resource in the manufacture of the produot. 

This integer can be either a zero (or more usually just a blank), a one (l)  or a 

two (2).    A zero or blank indicates that the resource is not used.    A (l)  indicates 

that the resource is used in the manufacture of the produot.    The assignment of the 

integer (2) to a cell signifies that the resource is somehow critical to the manu- 

facturing activity.    The term criticality has not been well defined;   it may refer 

to one or several aspects of a production resource,  such as seriality, compl*»^ity 

and size of work-piece.    7*he consultants for this report were advised that a resource 

should be considered critical if the manufacture of the product would be unprofit- 

able without it.    The index (2), however,  does not imply a numerical measure of 

criticality; that  is,  if one resource is assigned a (2) and another a (l),  it does 

not imply that the former is twice as critioai as the latter, but only that it is 

somehow more critical. 

\J   For the relationship of the SITC to the ISIC, see United Nations, "Classifica- 
tion of Commodities by Industrial Origin",  Statistical Papers, Series M, 
No. 43, 1966. 

2/   United States Government, Bureau of the Budget, "Standard Industrial Classifi- 
cation Manual", US Government Printing Offioe, 1957» 
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6. The data war« oollaotad primarily by profaaaional engineers retained as con- 

sultants. As the background and experience of engineers may differ considerably, 

tha problem arises of obtaining reasonably consistent data. There is a certain 

degree of trade-off between data consistency and data completeness or coverage. 

While it may be possible to construct specifications that require a consulting engi- 

neer to supply data which fit into certain rigid categories, such specifications 

neutralize the advantage of the engineer's expertise: there is a possibility that 

by his distinctive experience he may be able to discover unexpected but relevant 

bits of information. This possibility is particularly important in a progressive, 

hierarchical data-collection process in which - at the initial levels - it is im- 

possible to anticipate in full detail all the information that will ultimately be 

required for planning. 

7. The collection of the data presented here has demonstrated the need for some 

formal but flexible guidelines for the engineers to follow when collecting data. 

Without such guidelines there would be a considerable problem not only of organizing 

the data but also of evaluating them after they have been collected.  For instance, 

one of the consulting engineers selected sample products to represent the SIC seven- 

digit categories for which statistics are given in the United States Department of 

Commerce Census of Manufactures - Industry Series.-^ Another consultant had had 

considerable prac+ice in setting up manufacturing factories and so the data that he 

provided for the machines in an ice-cream plant were coloured by his previous ex- 

perience. It was found that, without guidance, the descriptions of particular pro- 

ducts and processes which the engineers provide vary considerably with regard to 

detail and quality; the engineers may refer as often to manufacturers' catalogues 

as to standard references. From the experience of garnering the present set of 

data the following recommendations have been drawn for futuro work: 

(a) Consulting engineers should te required to provide a parts-list 
or parts-explosion diagramme and an indication of which processes 
are used to produce which parts. Ultimately, such information 
would make it possible to develop a mors refined and multi-levelled 
definition of products similar to the present two-level definition 
of resources. 

¿/ United States Department of COHMTO«, "Census of Manufactures, 1963", Industrj 
Series MC63(2)-20A to 3°4>, US Government Printing Offioe, Washington, B.C., 19«. 
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(b)   Under "purohassd itsas" (rssourcs category no. 9000) engineers 
should list only the itsms not aotually produosd within ths 
astslworking seotor so as not to prejudge the "make-vsrsus-buy'* 
dsoision within the sector.    Another,  separate resource category 
should be established for the enumeration of parts and sub- 
assemblies which the engineers do not feel competent to eval- 
uate and/or which are not an integral part of the product.    In 
practice,  considerable discrimination and expertise may be neces- 
sary here,  in view of the present trend toward automatic (elec- 
tronic) control of machines and the use of substitute or 
composite materials by the more technologically advanced branches 
of the sector. 

(o)    Engineers should be instructed to make reference,   if possible, 
to a standard or widely accepted product-engineering handbook 
which can provide the basic characteristics and parameters of 
products and processes. 

(d)    Engineers should provide as much data as possible from the 
realm of their own experience on the resources  (processes) used 
to produce a given product.    This  information,  even though it 
may seem superfluous at one level of investigation, may prove 
useful in refining the definition of rebources and may help to 
establish a higher, more specific level of analysis. 

Ths ooncept of criticality 

8.      The experience of this data-collection effort  indicates that the introduction of 

a notion of criticality is not helpful at the present level of analysis.    The neces- 

sarily imprecise criterion of criticality that has been employed thus far is unfor- 

tunate as  ic requires the engineer to prejudge an economic  issue in this case,  the 

cost of a product,  but precisely the determination of this cost is one of the hoped- 

for results of the entire analysis.     In practice,   the criticality criterion led to 

difficulties,  as each consultant attempted to employ his own interpretation of the rule. 

9«      There  is another problem connected with the use of a concept of criticality.    If 

a simple binary (0,l)  index (designating simply use/non-use of a resource)  is employed, 

a remarkably unambiguous  interpretation can be attached to the resource/resource and 

product/product matrices which can be derived from the data table.    This clarity  is 

lost when the binary indices are weighted with an index of criticality.    Such weighting 

introduces a higher level of analysis into what,   ideally,   is a 1evo1-by-level analysis 

and also reduces the ease of manipulation of the data.    Tables of resource-critical ity 

weights should be, constructed separately, and any sort of data which represents a more 

detailed level of analysis should be so represented.     The result of a complete data- 

collection effort would thus b<» a hierarohy of data matrices, each quite simple in 

itself.    After carefully considering various notions of criticality, the definition of 

a Becond level of analysis should be the next task. 
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Ifcobll» PTOOf 1^ of the dat» 

10. If da.*.-, of the type presented in this paper are to continue to be collected, 

some thought must be given to transferring the data to a punch-card file so that it 

can be machine processed.    The advantages of a punch-card data file and of machine 

processing are so obvious and manifold that a data system of this type must be set 

up before any other work is done.    Data for as many as 67 different products can be 

recorded on one hundred ten 3-1/4 x 7-3/8" punch cards whose stack height is only 

about one inch,   instead of a one-and-a-half-inch stack of 8-1/2 x 11» data sheets of 

the type we have been using.    The manipulation of the data to show resource or pro- 

duct similarity or clustering can be done quickly and cheaply by machine, whereas 

time and cost would be prohibitive if men with simple calculators were to do the 
earn« job. 

11. Figure 1  is a design for a data sheet that will facilitate the feeding of data 

onto cards for machine processing.    Figure 2  is a flow chart of the major logical 

operations that a computer would have to carry out  in order to process the punch 

oarda and to produce a rearranged, "clustered" data matrix.    This clustered data 

matrix, it  is hoped, will show how resources and products can be grouped into a 

reasonable number of resource/product combinations,   in terms of which the entire 

metalworking sector can be described.    Some of the logical steps indioated - 

notably (l),  (2),  (3),  (5) and (6) - can be carried out by "utility" or "paokage" 

programmes which are readily available from any major computer manufacturer.    The 

other steps will have to be programmed afresh, but this is a one-time investment 

In time and money amounting to no more than about SUS 7OO.    This price also oovers 

several minor operations neoessary to get the whole data system in working order. 

/ 

MHUI^n 
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' e luterai •' mtri*  1 

t/,ra+ttt 
•lailarity aatrix 

»eeourco/raaouroo 
alailarity aatrix 



UKJEUBB 

Ja Mtwrlik iaaloatee that ihn-* i e an 
lanatory not« in imu 1 which clarifica 

«ha aeeigned 0,1,  er 2 index.    Further nota« 
aaadanda ara io ba found in Annax 1,  ia- 

iately following the matrix tablea.    Thaea 
»•tea »re raf arane ad aequentially according 
te tha number of tha aatrix call   in which tha 
Mteriak appaara,   e.g.   if an asterisk appaara 
eeeide tha  irdex number (0,  1,  2) of raaourca 
M.  1710 aa uaed  in product no.   729.9-001, 
than tha pertinent  nota will ba found in 
imex 1 aa note 7?9.9-OOl/l710. 

All products have bean grouped according 
ta tha fire*  four digita of their SITC coda 
Maser.     These product-groupa appear  in  in- 
ereeaing SITC aecruence.    The S ITC class if ic*- 
tian number appears as the í irst  four digite 
ef tha commodity coda.    The remaining three 
digita of the commodity code are arbitrarily 
aeeigned and have bean uead for reference 
paxpoeee only. 

Only tha briefeat of labels will  identify 
the product-columns of the data matrix.    A 
•ara «scapiate deacription of the producta ia 
praridad in Annax 1 and may ba located in tha 
•aw way aa indicated above. 
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METAL Foamro 
(UTC » 692.1 - tank». v»tt. reserroirs) 

f ¡esourci 
No. 

1             niiotron 

001 

10 gal. 
can 

P r 0 d v 

002 

metal tank 
550 fai. 

1  C   t   B        (   < 

003 

metal tank 
10,000 gal. 

: 0 m m 0 

004 

mixing 
tank 

li ty     no. 

005 

flavouring 
tank 

692.1- ) 
007 

I— 
cylinder 

1000 

HOC 

METAL FOHMHG 

Porp«, fr«« 
2 

1120 

ino 
uoo 
120'; 

1210 

1220 

12 30 

\¿yj 

1240 

1250 

1255 

1260 

1265 

Forge, di«   —    
Forpe, mixed free/die 

Castine,  iron 

sand 

mold 

Castine, malleable 

Castine,  steel 

sand 1 1 

mold 

Castine, non-ferrous 

sand 

mold 

die 

I27O 

1275 

12 RO 

1290 

I3OO 

UOO 

I5OO 

1600 

UOO 

1710 

1720 

17 30 

1800 

IQOO 

Casting,  precision 

mold 

die 

Casting,  all other 

Upsetting (fasteners etc.) 

Fxtmsion (tub«», shapes) 

Roll (tubes,  shapes) 2 

Draw (tub«, wire) 

Press,  draw (tubs, «inks etc.) 

2» 

2 2 2 

Press,  coin (emboas etc.) 

Press,  bend (brake) 1 2 

Press, hydraulic - special 2 2 

Wind (motors, transformers etc.) 

Spinning 2 2 
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(BITC * 692.1 - Unk». vats, rs-rvolrs) 

(••rara 1              Rnotroii 

001 

10 gal. 
can 

P r 0 d u c 

002 

metal tank 
55C gal. 

ta      (  c 

003 

metal tank 
10,000 gal. 

3 m a 0 d 

004 

mixing 
tank 

1 t y     no. 

005 

flavouring 
tank 

592.I- ) 

007 

gaa 
cylinder 

2000 METAL REMOVAL 

2100 Turn (lath«) 1 1 

2200 Bore (drill) 2 2 1 2 

2210 Ream 

2300 Grind 2 2 2 

2400 Mill 

2410 Shape  (plane ) 

25OO Broach 

2600 Tap (inBide thread fcy die) 1 2 

2610 Thread (outside thread by die) 1 

METAL CUTTING 

(SITC ¿' 692.1 - tank», vats, reservoirs) 

Reaourc 
No. 

»             Resources 

001 

10 gal. 
can 

P r 0 d u c 

002 

metal tank 
550 gal. 

t   8         (   C 

003 

metal tank 
10,000 gal. 

0 m m 0 d 

004 

mixing 
tank 

i  t y      no. 

005 

flavouring 
tank 

692.I-  ) 

007 

gas 
cylinder 

3000       METAL CUTTlllO 

  3100 Press shear 2 

3200 Press punch 1 

3300 Saw 

3400 Toroh 2 2 

3900 Other cutting operations 

HEAT TREAT OPERATIONS 

(SITC # 692.1 - tanks, vate, reservoirs) 

Resoura 
No. 

•             Resources 

001 

10 gal. 
can 

P r 0 d u c 

002 

metal tank 
550 gal. 

; t s      (  c 

003 

metal tank 
10,000 gaL 

0 m m 0 d 

004 

mixing 
tank 

i  t y      no. 

005 

flavouring 
tank 

692.I-  ) 

007 

gas 
cylinder 

4000 HEAT TREAT OPERATIONS 

4100 Furnace 

42OO Induction 

4300 Quench 

4900 Other heat tr»»t operations 
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migrino OPERATIONS 

(MK # 692.1 - tankt, vat«, raaervolra) 

R< Bourc 
Ko. 

o              Kaaourcaa 

001 

10 fai. 
can 

Products      (c 

CHT                 003 

metal  tank metal tank 
550 ral.     10.000 pal. 

o m m o c 

004 

mixinp 
tank 

i t y     no. 

005 

flavouring 
tank 

692.1- ) 

007 

pas 
07 i Indar 

5000 

'100 

MIO 

M;O 

5110 

'„00 

VIO 

%;:o 

5300 

5310 

53^0 

- ?3/1° 
5/100 

5500 

5900 

FAS7ni;ii,'0 OPERATIONS 

Self-tap Bcrewe 

Huts and bolts 

Pivets 

fpecial  fasteners 

Weld,  epot  (r.hort run) 

l.'eld,  epot  (lonf run) 

  

     
•     

-—   
1 

Weld,  continuous 1 2 2 2 2 
Cold  flow 

Force  fi t 

Br¿7-c  (ßilvor solder) 

bolder 

Oeßirnod (catch, interlock, plup) 

Glue 

Other fasteninp operations 

Raaource 
No. 

HeBources 

6000 

6100 

6110 

6120 

6130 

6^00 

o; 10 

6300 

6310 

6320 

6330 

6390 

64OO 

65OO 

6600 

6700 

6900 

FINISHING OPERATIONS 

(SITC # 69?.1 - tanks, vats, réservoir») 

001 

10 ral. 
can 

FIHISHINC OPERATIONS 

Tumble 

r.troifhten 

Finish prind 

ftruBh and  polish 

Dip  (to clean, prime) 

Dip  (to  finish) 

Spra; ,  paint (ehort run) 

Spray,  paint (auto  line) 

^pray, vitreous enamel  (short run) 

Spray, vitreous enamel (auto line] 

Spray, other finishes than above 

electroplate 

I aminate 

Chemical  finishes (anodize, etc.) 

Shot blast - abraaiv« grit 

Other finiahing method» 

Products     (commodity     no. 692.1- ) 

metal tank 
550 pal. 

OOj 

metal  tank 
10,000 pal      tank 

2« 

2» 

004 

mixinp 

2» 

005 

flavourinp 
tank 

007 

pa« 
cylinder 

2« 

2« 
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ill« # 692.1 - tankt, vat«, reservoir î) 
ijEcrur 

»0. 
w«               Resources 

001 

10 pal. 
can 

P r 0 d u c 

002 

metal tant 
550 pal. 

ts      (coanod 

003                004 

metal tank    mixing 
10,000 pai.      tank 

i * y     no. 

005 

flavouring 
tank 

692.1- ) 

007 

gas 
cylinder 

7000 FINAL ASSEKBIT AND PACK 
---     -  

2  _2_ 

7100 Hand («hort run, no paca, light) 

7110 Hand (Unit and short run, "° pa<C8' ? 1 1 
_7120 

7,00 

Hand (lonp rvuij paced) 

Serai-autoraatic 1 
7300 F'ully automatic 

  
i         ?" 

7400 

7410 

Standard performance test :* 2« 1 
Standard performance  test (auto) 

  
2« 

7420 

7430 

Critical tes; needed (see Annex 1) 2« 2* 
Critical adjustment needed 

7440 

75OO 

Critical assembly  equipment  needed 

Hand pack (short run, no pace, light ) 

Hand pack («»* *üT 
snort run t no pace, heavy 

  — 751O 

"TW" 1 Semi-automatic pack 

7530 Fully automatic pack 

(SITC # 

MATERIAL HANDLINC 

) 692.I - tanks, vats, reservoirs 

Resoui! 
No. 

:•                Resources 

001 

10 gal. 
can 

P r 0 d u e 

002 

metal tank 
550 gal. 

t s      (co 

003 

metal tank 
10,000 fai. 

m m 0 d 

004 

mixing 
tank 

i t y     no. 

005 

flavouring 
tank 

692.1- ) 

OO7 

gas 
cylinder 

8000 MATERIAL HANDLING 
   

1 

1 

8050 

8060 

Manual 

Manual (simple wheels and skids) 
1   1 

1 

1 

1 

2 

1 
8100 Cranes (overhead) 2 2 
8200 

8210 

Conveyors (manual) 

Conveyors (automatic) 

83OO 

8310 

8400 

8500 

Trucks    (lift,  paUete, bins etc.) 

Trucks (on rails) 
2 2 

1 1   

...       .       . 

novatore 

Transfer machine 

89OO Othar «aterial handling 
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rowcHAsro imre 
<KT9 tíü il- *tftf t ^«i reif mixt > 

Reaour< 
No. 

;e                Reeouroat 

001 

10 pal. 
can 

P r 0 d u c 

002 

metal tank 
550 pal. 

ta      (co 

003 

metal tank 
10,000 pal. 

• mod 

004 

mixing 
tank 

i t y     no. 

005 

flavouring 
tank 

692.1- ) 

007 

gaa 
cylinder 

9000 

9IOO 

9IIO 

91<>0 

9H0 

9190 

92OO 

PWiCHASH) ITEMS 

1 Flectrioal motora 

Flectrical controla (simple) 

'"lectrical controla (complex) 

Flectrioal controls  (very complex) 

'lectrical supplie8 (other) 

- - 

1 

  

Other 1« 1* 1» 

SERVICE FUNCTIONS 

(SITC #692.1 - tanke, vate, reaervoira) 

Reeour< 
No. 

;e                Reaourcee 

001 

10 gal. 
can 

P r 0 d u c 

002 

metal tank 
550 gal. 

te      ^  c 0 

003 

metal tank 
10,000 gal. 

m m 0 d 

004 

mixing 
tank 

i t y     no. 

005 

flavouring 
tank 

692.1- ) 

007 

gas 
cylinder 

9500 

9510 

952O 

95 Ì0 

9540 

9550 

9560 

9570 

9580 

9900 

99?0 

SKRVICF FUNCTIONS 

Laboratory (quality) 

Laboratory (design) 

Maintenance (critical) 

Inventory level (critical) 

Production sequence  (critical) 

  
1 1 2 

S 2 2 

2 2 2 

Sub-aeeembly coordinatioi (critical) 

Tool  and die making 

Jipe and fixtures 

2 2 

1 

1 1 1 1 

General de si pi and apecification 2 2 1 

Field teats 2 2 
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(«TP i lll.l - »t«M MMratiB* boiler.) 

Rasouri 
Ko. 

»•             Resouroes 

001 

stationary 
power 
boiler 

r r 0 d u 

002 

stationary 
power 
boiler 

c t s      ( c 

003 

stationary 
power 
boiler 

0 ir, m 0 d 

004 

stationary 
power 
boiler 

i t y     no. 

OO5 

steam 
plant 

711.1-  ) 

1000 

1100 

1120 

1130 

1200 

1205 

12 IC 

1220 

12 30 

1235 

1240 

1250 

1255 

1260 

1265 

1270 

1275 

1280 

1290 

1300 

1400 

1500 

15?0 

1600 

1700 

HCTAI, FORMING 

Porge,  free 

Porp«, die 

Porpe, mixed free/die 

fîastinp, iron 

Fand 

2 

2 

2 2 2 

- -.     
    — 

  

2 2 2 

  

mold 

Castinp, malleable 
  

Castinp, steel 

Band 2 2 2 2 
mold 

Casting, non-ferrouB 

«and 

mold 

— -  ...._ 
die 

Oastinp, precision 
— .  

mold 

die 

Castine, all other 

—   

1 

  .  

  - -   - 
Upsettinp (fasteners etc.) 

Fxtrusion (tubeB, shapes) 

Roll (tubes,  shapes) 

Bendinp rolls 

I 1 1 

   
2 2 2 2 

Draw (tube, wire) 1 I 1 1 
Press, draw (tubs,  sinks etc.) 

Press, coin (emboss etc.) 

Press,  bend (brake) 

1     - 1 
I7IO 

Î72Ô 
2 

1730 

~Ï800 

I9OO 

Prese, hydraulic (spacial) 2 2 

Hind (sBtorB, transformers etc.) 

Spinning 1 1 1 1 
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METAL mam. 
ftlfC ë 711.1 - f^T r^-ti« boilers) 

Resouro 
No. 

•          NietroM 

001 

stationary 
power 
boiler 

P r o d u 

002 

stationary 
power 
boiler 

C   t   B        (   C 

003 

stationary 
power 
boiler 

o m • o d 

004 

stationary 
power 
boiler 

i t y     no 

005 

steam 
plant 

T11.1- ) 

.000 

, 100 

2200 

2210 

< 300 

<-400 

wr.ki RFITOVAL 

Turn (lathe) 

Bore (drill) 

Ream 

2 

2 

2 

2 

2 

2 

2 

2 1 

2 1 1 

Grind 2 2 2 2 

Kill 2 2 2 2 

¿410 Shape (plane) 2 2 1 1 

2 500 Broach 1 1 

2600 

2610 

Tap (inside thread by die) 2 2 2 2 

Thread (outside thread by die, 2 2 2 2 

METAL CUTTING 

(s ITC # 711.1 - steam generatine boilers) 

Resourc 
Ho. 

e           Resources 

001 

Btationary 
power 
boiler 

P r o d u 

002 

Btationary 
power 
boiler 

C   t   8        (   ( 

003 

stationary 
power 
boiler 

: o m m o d 

004 

stationary 
power 
boiler 

i t y     no 

005 

steam 
plant 

. 711.1- ) 

}0O0 METAL CUTTIHG 

1 

  

  

noo 
1  

Press she«*1 2 

voo Press punch 

i 300 Saw 1 1 1 

Í400 Torch 2 2 2 2 

3900 Other cutting operations 

H"AT TRF.AT OPERATIONS 

(SITC U 711.1 - steam generating boilers) 

Re sour« 
No. 

¡e           Resources 

001 

stationary 
power 
boiler 

F r o d u 

002 

stationary 
power 
boiler 

c t s      ( 

003 

stationary 
power 
boiler 

B o m m o d 

004 

stationary 
power 
boiler 

i t y      no 

005 

steam 
plant 

. 711.1- ) 

4000 

4100 

HEAT TREAT OPERATIOHS 

Furnace 2 2 2 2 

4200 

4300 

4900 

Induction 1 1 

Quench 

Other heat treat operations 

mmm 
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Resource 
No. 

PABTOIHO PFERATIOIIB 

(Sjyc f 711,1 - ,f «, nmV*^ toiler.) 

Resources 

500c 

5100 

JjllO 

5120 

5130 

5200 

-5210 
J3220 

J300 
J>310 

5320 

001 

Stationary 
power 
boiler 

FASTFMING OPrRATIONS 

SeIf-tap screws 

Nuts and bolts 

Rivets 

Special fasteners 

Weld, spot (short run) 

Held, spot (long run) 

Weld, continuous 

Cold flow 

Force fit 

Products      (commodity     no. 711.1- ) 
002 

stationary 
power 
boiler 

003 

stationary 
power 
boiler 

5340 

5400 

5500 

5900 

Braze (silver solder) 

Solder 

Designed (catch,  interlock, plug i 

Glue 

004 

stationary 
power 
boiler 

005 

steam 
plant 

Other fastening operations 



ID/WO.IO/4 
Pag« 20 

(fiff # 711.1 - 

Reeourc 
No. 

t            limrtii P 

001 

stationary 
power 
boiler 

r 0 d u c t 

002 

stationary 
power r 
boiler 

s     («e 

003 

stationary 
power 
boiler 

• ••dit 

004 

stationary 
power 
boiler 

y     m. 711.1- ) 

stesa 
plant 

6000 FINISHIIIC OPERATIOWS   
•  — 

.  
6100 Tumble   
6110 

6120 

Strairhten 

Finish grind ? 2 2 2 1 

6130 

6200 

6210 

6300 

6310 

6320 

Brush and polish 1 1 1 1 1 

Dip (to clean,  prima)                

Dip (to finish) 

Spray,  paint (short run) 

Spray, paint (auto lina) 

Spray, vitreoua enamel (ahort run. 

Spray, vitreous enamel (jmto line, 

Spray, other finí anee than abova^ 

Electroplate 

Laminate 

Chemical fini shea (anodire, etc s 

1 1 1 1 

1 1 1 1 

2 2 2 2 

1 

6330 

6J90 

6400 

65OO 

6600 

   

- -   

. 

6900 Other finishin« methods 

riKAL ASSEMBLI ASP PACK 

(1ITC # 711.1 - st.- rener.Un« tailtn) 

Resource 
Ko. 

Resovres Pioducts      (commodity     •*. 7II.I-  ) 

7OOO 

7100 

7110 

T12O 

72OO 

001 

stationary 
power 
boiler 

FINAL ASSFWLT AW) PACK 

Hand (short run, no pace, light)  

Hand (unit and ahort run iw^-j) ' 

Hand flong run, paced; 

Semi-automatic 

Fully automatic   

Standard performance teat         

Standard performance teat (auto) 

Critical test needed (aee Annex l) 

Critical adjuatment needed 

Critical assembly ecruipment needai 

Hand pack (short run, no pace, light, 
m _.ff    ^ pace .Be.vy) 

2* 

2* 

""jP^CLrtrun." 
Semi-automatic pack 

Fully automatic pack 

»2 

stationary 
power 
boiler 

2« 

2» 

003 

stationary 
power 
boiler 

2» 

004 

stationary 

boiler 

2» 

005 

•tassi 
plant 
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n 

r*lM MÍ,*?, 1 

Ita. 
F i 

•tationarr 
powar 
boi 1er 

" o  a  u c   t 

00? 

atationary 
power 
bollar 

a      (caí 

003 

atationary 
powar 
boiler 

i • a 4 i t 

004 

•tatlonar; 
power 
boi lar 

y     IK>. Tll.l- 

005 

•taaa 
plant 

. / 

) 

fiOOO 

P050 

«060 

8100 

fl, 00 

8? 10 

C100 

«no 
8400 

P500 

8900 

l'AT^HTA'   HAJiTÌI [ft! 

t «mini 

Manual  {ample  wheeli  srd  ttrirta) 

Cranae (overhead ) 

Conveyor«  iman'»<»l) . . ...   - 
Conveyor»  (automatic) 

Trurka (lift,  pal lati, bina ate.) 

1 

1 

2 

1 
--i 

1 1 

1 
 .     

1 1 

Z i it 

 . 
  

2 2 i                     2 

frucka (on rai la) 

"lavatori 

1 2 1 1 

Tranafar »achina 

  

0*tmr •atrial tenaltnfr 

(Kff # THil - Ufi «WfttaM ft.lin/ 

1«. 
P 

001 

atationary 
powar 
boi 1er 

r o d u e t 

00? 

atationary 
powar 
boiler 

a      (co 

003 

atetionary 
powar 
boi lar 

an s 4 i t 

004 

atationary 
powar 
bailar 

y     i». 7 

005 

•taaa 
plant 

11.1-  } 

9000 

9100 

9110 

91^0 

9130 

9190 

PüsciusnD Time 
Flectrical motora 

Flectrical controla (ampia) 

Flectrical   controla  'couplai) 

Flactrical  controla (very coupla^) 

electrical  aunpliea other 

i 

1 

1 

1 

1 

1 

1 

1 

1 

- -- 
— -  - 

  - - - 

9200 Otter !• I» 1* 
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(WM I TUil 
Raaourca 

Ko. 

Prtiieti     (aaaaatitf    m. Til.I- ) 

'»•«O 

•IVO 

QS/.O 

WO 

f*«00 

QOOl 

99œ 

001 

bailar 

snivicr roncTicais 
laboratory (quality) 

Laboratory (d»aijii) 

»"»intemane«  (critical) 

Inventory  lavai  (critical) 

Production eaquane« (critical) 

Sub-aaeanibly coordination (oritieal) 

Tool and di« Makinf 

Jif and fixturaa 

Oanaral daaipn and apacifieation 

Fi aid euparviaion 

FiaId taata 

0OÍ 

atationary 
pewar 
»•liar 

2» 

003 

•tail 

bailar 

«4 

ai IMP 

••5 
ataaa 
plaat 
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(gli 171?., 

»i. 
r 

001 

ramear 

r 0 è u e 1 

002 

cup 
filiar 

•     ( e e • • • * l t y     aa . 712.3- ) 

ine WML rOHWTWC 

UGO Porga, fraa 

tuo 
1130 

foTf,   dia 

forf, «i«ad f I-M/di« 

1200 Ca,etin#,   iron 

1205 

1210 

•and 2 1 

•old 

1220 Caatinf,  nallaabla 

1230 Casting,  ataal 

1?35 •and 2 

1240 •old 

1250 

1255  
1260 

1265 

1270 

Caetin#, non-farro«» 

•and 

•old 

dia 

Caatln?,  praciaton 

»75 •old 

121)0 

1290 

dia 

Caaiinf, ali  othar 

1300 Upaattin? (faataner» atc.j 

1400 Txtniaion  Í tubaa ,  ahapaa) 

1500 

1600 

Roll  (tuhea, ahapea) 

Ora» ( tul« , wira ) 

1700 Praaa, draw (tuba,  aink« atc, ) 

I7IO Praaa, coin  (anboaa atc.) 

I72O Praaa, band (braJca) 1 

1800 Wind (aotora, tranaforaara atc.) 
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«TAL REMOVAL 

f«TfC ë 712.3 - *-<" *«"» *a¿g8BÍ^ 

a B o d i t y     no. 712.3- ) 

2610 

Tap ( inside thread by di») 

Thread (outside thread by di«) 

pv^, CUTTIHC 

(SITC W 712• } - dairy farme^pment) 

Recoure* 
No. 

Reeouroe« F r o d uctB      (coanodity     no. 712.3- ) 

3000 

3100 

3200 

3300 

001 

horoo- 
^eni1er 

M'TAL CUTTING 

Prete ehear 

Prese punch 

Saw 

3400 

3900 

Torch 

Other cutting operations 

002 

cup 
filler 

1 
HEAT TREAT OPERATIONS 

(SITC # 712-^ - dairy farm eouiwnt) 

MÉMBM 
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FABTFKIWO OPHiATIOIfS 

(8ITC # 712.3 - dairy fui >mdw»w¡i) 

Ramouro« 
No. 

Resouroes 

5000 

5100 

5110 

5120 

5130 

5200 

5210 

5220 

5300 

5310 

5320 

5340 

5400 

5500 

5900 

FASTENINC OPERATIONS 

S«If-tap »crew» 

Nuts and bolts 

Rivets 

Special fasteners 

Weld,  spot (ihort run J 

Weld,  spot (lonp run) 

Weld, continuous 

Cold flow 

Force fit 

001 

homo- 
geni w 

Products      (commodity     no. 712.3-  ) 

00? 

cup 
filiar 

Brace (silver solder) 

Solder   

Designed (catch, interlock, pluf) 

Glue 

Othar fastening operations 

FINISHINO PIRATIONS 

(SITC § 712.3 - dairy farm equipnent) 

Resource 
No. 

Resources 

6000 

6100 

6110 

6120 

6130 

6200 

6210 

6300 

~63ÏÔ~ 

6320 

T330 

6390 

6400 

6500 

6600 

69OO 

FINISHINC OPERATIONS 

Tumble 

Straighten 

Finish fTJnd 

Brush and poliBh 

Dip (to clean, prime) 

Dip (to finish) 

Spray, paint (short run) 

Spray, paint (auto  line) 

Spray, vitreous enamel  (short run) 

Spray, vitreous enamel  (auto  line) 

Spray, other finishes than above 

Electroplate 

Laminate 

Chemical finishes (anodize etc.) 

001 

homo- 
fenlter 

Products      (commodity     no. 712.3-  ) 

002 

cup 
filler 

Other fi ni«hinf method» 



iD/faa.io/4 
Page 26 

FINAL AS3TMBLT AW> PACK 

(B1TC â 712. 3, - dairy farm «gulp—nt) 

Resource 
No. 

Resource« Product«     (commoditjr     no. 712.3- ) 

7000        FINAL ASÍTVBI.Y AND PACK 

Hand (short run, no pace,  lifht) 
.    """","."" no pace, 

Hand  (unit and short runti1Bavv) 

Hand ( lonp run, paced) 

femi-autome< <c 

Fully automatic   

Standard performance test 

Standard performance test (auto) 

Critical  test needed (see Annex  l) 

Critical adjustment needed 

Critical assembly equipment  needed 

Hand pack (short run, no pace, light) 

001 

homo- 
yeniter 

002 

cup 
filler 

Hard pack (¡£tj^P^L^2 

Semi-automatic pack 

7530       FuHy automatic pack 

MATERIAL HANDLING 

(SITC # 712.3 - dairy fari equipment) 

Resource 
No. 

Resource« 

8000 

8050 

8060 

8100 

8200 

8210 

8300 

8310 

MATERIAL HANDLING 

Manual 

Manual (simple wheels and^ekids^ 

Cranes (overhead) 

8400 

8500 

89OO 

Conveyors (manual) 

Conveyors (automatic) 

Trucks (lift, pallets, bins otc.) 

Trucks (on rails)   

001 

homo- 
geni zed 

Products 

002 

cup 
filler 

( c » o d i t y     no. 712.3- ) 

Flevators 

Transfer machine 

Other material handling 

•Hui •BWBl mm 
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HMCnWiP ITEMS 

fK« # 718.3 - dal» fr» equipment) 

Inmro 
«o. 

•              Resources 1 

001 

homo- 
geni 1er 

1 r 0 d u c t •      (< 

002 

cup 
filler 

ioiiodi t y     no. 712.3- ) 

9000 PURCHAÎTD ITEMS 

9100 Electrical motors 

9110 Electrical control« (simple) 

9120 Eleotrical controls (complex) 

9130 Electrical controls (very complex) 

9190 Electrical supplies other 

SERVICE PUHCTIOHB 

(SITC If 7120 - dairy fan equi pment) 

Resourc 
No. 

•                Resources 

001 

homo- 
geni ser 

5 r 0 d u c 

002 

cup 
filler 

t s      ( c 0 m m 0 i i t y      1 io. 712.3- ) 

9500 SERVICF FUHCTIOMS 

9510 Laboratory (quality) 

9520 Laboratory (design; 

9530 Maintenance (critical) 

9540 Inventory level (critical) 

9550 Production sequence (critical) 

9560 Sub-assembly coordination (critical) 

9570 Tool and die making 

9580 Jigs an«4 fixtures 

99OO General design and specification 

- 
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(fiSJLZlS .1 - heatinr and oooli ne MHaJoWtt) 

R.JJOUTO •                Resouroes r r 
001 

walk-in 
cooler- 

refrigera- 
tor 

0 d u c t 

002 

freezer 

s      (ce 

003 

cold- 
hold 

storage 
vat 

«modi 

004 

surface 
cooler 

t y      no. 7I9.I-  ) 
007 

ice crean 
delivery 

uni t 

2000 METAL REMOVAL   
  

1 
2100 Turn (lathe) 1 1 

22Cv 

2210 

2300 

Bore (drill) 1 1 

Ream 

Grind 1 

2400 

2410 

2500 

2600 

Mill 

Shape (plane) 

Broach 

Tap (inside thread by die) 

2610 Thread (outBide thread by die) 

VTTAL CUTTINC 

(SITC # 71 9.1 - heating and cool inf equipment) 

Resour 
No. 

ce                   Resources F 

001 

walk-in 
cooler- 

refriaera- 
tor 

r 0 d u c 

002 

freezer 

te      (  c 

003 

cold- 
hold 

storage 
vat 

0 m m 0 d 

004 

surface 
cooler 

i   t y       no .  719.1-   ) 

007 

ice cream 
delivery 

unit 

3OOO METAL CUTTING 
2 

3100 Press »hear 2 1 

3200 Press punch 1 1 1 

3300 Saw 

3400 Torch 

39OO Other cuttin* operation« 

HEAT TREAT OPERATIONS 

(SITC § I 19.1 - heating and cooling equip merit) 

Resoxu 
No. 

•oe                  Resouross P 

001 

walk-in 
cooler- 

refrigera- 
tor 

r 0 d u c 

002 

freeter 

t   B         (    C 

003 

cold- 
hold 

s to rafe 
vat 

0 n • 0 d 

004 

surface 
cooler 

i t y      n< ).  719.1- ) 
007 

ice creaa 
delivery 

unit 

4000 HEAT TREAT OPTHATIOKS   

4100 Furnace 

420O Induction 

4300 Quench - 

4900 Other heat treat operations              1 i 
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FASTOtlNO OPTRATIONS 

(SITC i 7X9.1 - heatlnr and cooling «quin—nt) 

ReBOUT 
No. 

ce                   Resources P 

001 

walk-in 
cooler- 

refripera- 
tor 

r 0 d u c 

002 

freezer 

t s      (   c 

003 

cold- 
hold 

storage 
vat 

0 m m 0 6 

004 

surface 
cooler 

i t y     no. 7I9.I- ) 

007 

Ice orean 
delivery 

unit 

•;OO0 
c100 

SUO 

'I/O 

', 110 

S'OO 

FASTTNINO OPERATIONS 

Self-tap screws 1 1 

Nuts and bolts 1 1 

liivetB 

Special  faBteners 1 

Vie Id,  spot  (short run) 1 

'..10 Weld,  spot  ( lonp run) 

v?o Held, continuous 1 2 2 1 2 

bioo 

5310 

53i'0 

5340 

5400 

Cold  flow 

Force fit 

Braze (s Liver solder) 

Solder 

Designed  (catch, interlock,  plug) 

5500 Clue 

5900 Other fastening operations 

1 
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FINISHING OPERATIONS 

(SITC # 719.1 - hsatinr and coolinr «qui went) 

Resour 
No. 

s«                 Reeouroes ! 
001 

walk-in 
cooler- 

refripera- 
tor 

"" r 0 d u c 

002 

freezer 

te     (  c 

003 

cold- 
hold 

ptorafe 
vat 

0 m m 0 d 

004 

surface 
coo}er 

i t y      no. 719.I- ) 
007 

ice cream 
delivery 

unit 

6000 FINISHING OPT'RATIONS 

6100 Tumble 

6110 Straiphten 

6120 

6130 

Finish prind 1 1 1 
Brush and polish 1 1 1 1 

6200 

6210 

6300 

Dip  (to clean,  prime) 1 

Dip  (to finish) 

Spray, paint  ( Bhort run) 1 

6310 

6320 

Spray,  paint  (auto  line) 

Spray, vitreous enamel  (short run) ¿ 

6330 Spray, vitreous enamel   (suto  line) 

6390 Spray, other  finishes  than above 

6400 Electroplate   
65CC Laminate 

6600 Chemical finishes (anodire etc.) 

6900 Other finishing method« 
, „• _ J 

FINAL ASSEMBLY AND PACK 

(SITC H 719.1 - heating and coolinp equipment) 

Resour 
No, 

ce                  Resources P 

001 

walk-in 
cooler- 

refripera- 
tor 

r 0 d u c 

002 

freerer 

t   6         (    C 

003 

cold- 
hold 

storage 
vat 

0 m 11 0 d 

004 

surface 
cooler 

i  t y     no • 719.I-   \ 

007 

ice cream 
delivery 

unit 

7OOO FINAL ASSEMBLY AND PACK 

7100 Hand  (Bhort run, no pace,  light) 1 1 

7110 Hand  (unit and short run,.         \   ' 1 

7120 Hand (lonp run, paced) 

72OO Semi-automatic 

7300 Fully automatic 

7400 Standard performance test 1 

7410 Standard performance test (auto) 

7420 Critical test needed (see Annex l) 

7430 Critical adjustment needed 

7440 Critical assembly équipaient needed 

7500 Hand pack (short run, no paoe,  light) 1 

7510 
,,     .        ,   /unit and                      .         » 
Hand pack (8hort ^no pace, heavy) 1 

7520 Semi-automatic pack 

7530 Fully automatic pack 
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(KTK è Tlt.l - jttUat 

Resource 
No. 

Reaoareea 

8000 

0050 

8060 

8100 

8? 00 

ft? 10 

P}00 

8310 

PdOO 

P.'jOC 

8900 

KATFRIAL HiKDLINC 

Kianual  

Manual («impla wheel« and «kid«) 

Cranea (ovarhead) 

Conveyor« (manual^ 

Conveyor* (automatic)   _ 

Truck« (lift,  pallata, binajitc.) 

Trucks (on rail«)  

^levator«    

Tranafer machine 

001 

walk-in 
cooler- 

refri*»ra- 
tor 

Product 

002 

freatar 

a  ( » 

003 

cold- 
hold 
atora«« 

vat 

Other material handling 

• •Hit; 

004 
aw face 
cooler 

Tlf.l-) 
007 

lee era«« 
delivery 

«Bit 

Resource 
No. 

Reaource 

PUBCHASTD ITOtS 

(SITC » 719.1 - heating and cooling •MMËËSj) 

. Producta      (coa« o d i t y      no. 719.-  ) 

9000 

9100 

9110 

'ÌU'O 

', 1 i'"» 

9^*0 

rmcHksn ITTMS 

Flectrical motora 

Flectrical controla (aiiplej  

Flectrical controla (complex)  

Flectrical contro le Çve£Z. 5°5E1M1. 

Electrical auppliea otar 

001 

walk-in 
oooler- 

refrifera- 
tor 

002 

free«er 

003 

cold- 
hold 

atora«« 
vat 

004 

aurface 
cooler 

ioe 
delivery 

unit 

007 

•aia •Él •taà*a«M 



atada/i 

•••••»••• Frsaneti      (imiiltf      a». Tïf .1-  ) 

«•Ih-in 
ooalar- 

*ar 

aoi 1J02 003 

fioli- 
¡wld 

»torafa 
»at 

00* 

aarfaa« 
coo lar 

0DÎ 

le« eras» 
•lirary 
twit 

9«)00 

9510 

9V0 

9', 50 

')M0 

9*. "SO 

r>6o 
wo 

9900 

smnct FWCTTOI« 

Laboratory (çaality) 

Laboratory ! 4aei f» ) 

i Haintananca     TI ti cal ì 

:  tn*»T<tnrv   l«v»l     '-ritinal) 

Orl'if ti »n   n*»rçn«nr *   ! criticai 

Sun-aaa«mt>l,y    "ordination   (critical) 
+ 
I 

!''»>.   and dia aaltinf 

li fa and fi»tura» 

Oanaral daalfa and apaetftacita« 



Iiyta.lo/4 

ff«—TP« 
«8. 

•   ••••'••* «rad««*« (•••••*t*y    ••• T».«- ) 

IOOC 

1100 

¡1 0 

Ì, >.o 

1.00 

1.0' 

!. 10 

1.-.0 

1, '.0 

l. (l 

1.40 

l.'T 

l.i.O 

l.f>' 

1,-TO 

1, !••• 

|. «0 

1. 90 

1 100 

1400 

l«O0 

iVO 

1600 

16^0 

1T00 

1710 

1720 

IflOO 

ITTAl  FOWINO _ 

Fnrf«,  fr«« 

Forf«,  dl« 

Forr«, mifd fr—/di« 

Cutiti;, ii*ii_  

•and   

».-)10 

001 

turbin» 
pmfrn 

oœ 

can tri - 
ftt<ral 
punir« 

Ca»tin#, —-ll«a.Ma 

CMtlBTl   ••••1  

•and 

mold 

Caatinr, non-ffr»«« 

•and 

•eld 

dl« 

CMtin^i pr«ei«ts* 

•old 

003 

rstarjr 

004 

mir aar 

pnmm 

?• 

di« 

Ca«tinf,  »11  othar 

UpMttlnf (fa«t«n«r« «t<0 

•xtru«ion (tub««,  «hap««) 

[Roll  (tub««, «hap««) 

Ofl? 

eawtrt- 
fu#«l 
fan« 

2* 

I 
I Banding roll« 

• i*«* ( tub», Mir«) 

Drawing -  ««ami«««  tubinf 

Pr«««,  rtraw  (tub«,   «ink« «tr.) 

Pr«««, coin («mho«« «tc.) 

Pr«««,  b«nd ( brate«) 
t 

4- 

Wind («otor«,  traw«for—r« «to.) t 

?• 

mmm mm 



x%fca.io/4 

tÊSSMmJBSBak 

»o. 
P 

001 

turbine 
puape 

r 0 d u c 

002 

centri- 
fugal 
pumpa 

ta      (e 

003 

rotary 
pumpa 

0 a n 0 d 

004 

air 

preeaor 

i t y     no 

005 

air 
com- 

preaaor 

• 719.2- ) 

006 

fra.* 
00m- 

preaaor 

007 

centri- 
fugal 
fans 

2000 WTAl   WWOTAl 

2 2100 Turn (latha) 2 2 2 2 2 2 

2200 

2210 

2)00 

2400 

2410 

25O0 

2600 

2610 

Bora (drill) 2 2 2 2 2 2 2 

Ream 2 2 2 2 2 2 2 

Orind 2          ' 2 2 2 2 2 2 

Bill 2 2 2 2 2 2 2 

Shap« (plana) 

Broach 

Tap (inaida thread by dia) 1 1 1 1 1 1 1 

Thread (euteide thread by dia) 1 1 1 1 1 1 1 

HKTAL CUTTmC 

(SITC # 719.? - pumpa, ooapreaaore. centrifugea) 

fieaeur t>e                Reeeureei P 

001 

turbina 
pumpa 

r 0 d u c 

002 

centri- 
fugal 
pumpa 

ta      (  c 

OO3 

rotary 
pumpa 

0 0 m 0 d 

004 

air 
com- 

preaaor 

i t y     no 

OO5 

air 
com- 

preaaor 

. 719.2-  ) 

006 

gae 
com- 

pre a eor 

OO7 

centri- 
fugal 
fana 

3000 

3100 

1200 

noo 
5400 

39OO 

URTAI cwmwj 

  

    - - —• 

  
Prema anear 

Preaa punch 
- •-   •-  

2 

1 

Saw 

Torch 
—  -- 

Other euttiaf oparatiema 

HTAT TKT.AT OPERATIONS 

(8ITC # 719.2 - pumpa, ooapreaaora. centrifugea) 

Reamer 
Re. 

P 

001 

turbi ne 
pumpa 

r 0 d u e 

002 

centri- 
fuga 1 
pumpa 

ta      (e 

003 

rotary 
pumpa 

0 m m 0 d 

004 

air 
com- 

preaaor 

i  t y      ne 

OO5 

air 
com- 

preaaor 

>. 719.2-  ) 

006 

g** 
coro- 

preaaor 

007 

centri- 
fugal 
fana 

4000 

4100 

4200 

4300 

"~4900 

SCAT TWAT OrTKATTOM 

1 1 1 1 Puntece 1 1 1 

Inéttetiefi   
Quench 

Other heat treat eeeratlema 
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yfMHmro OPEBATIOWS 

fffjys ë 719.2 - rW- «ûwmra, <•WÛCI> 

B^H^Ma^^Mttfl¡al¡HMllBiBHHl 
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FIHISHIKO OPTRATIOKS 

(ffW # 719.2 - awl. compressors, oentrlftuss) 

Resouro« 
lo. 

Inoireii r 
001 

turbine 
pumps 

r o d u c 1 

002 

centri- 
fugal 
pumps 

s     (commod: 

003            004 

rotary           air 
pumps           com- 

pressor 

t y      no. 

005 

air 
com- 

pressor 

719.2- ) 

006 

fas 
com- 

pressor 

007 

centri- 
fugal 
fans 

6000 FINISHING OPERATIONS 

6100 Tumble 

6110 Streikten 

6120 Finish grind 2 2 2 2 2 2 
 ?„  

6130 Brush and polish 

6200 Dip (to clean, prime) 1 1 1 1 1 1   

6210 Dip (to finish) 

6300 Spray,  paint  (short run) 1 1 1 1 1 1 1 

6310 Spray,  paint  (auto  line) 1 1 1 1 1 1 1 

6320 Spray,  vitreous enamel  (short run) 2« 2* 2« 2* ?* 2« 1« 

6330 Spray,  vitreouB enamel  (auto  line) 2* 2« 2« 2« 2« 2« 1« 

6390 Spray, other finishes than above 

6400 Electroplate 

6500 laminate 

6600 Chemical  finishes (anodine etc.) 

6900 Other finishing method«  • 

FINAL ASSEMBLY AND PACK 

(SITC $ 719.2 - pumpB. compressors, centrifuges) 

Resource 
Ho. 

Resource* Products      (commodity      no. 719.2-  ) 

7000 

7100 

7110 

7120 

7200 

7300 

7400 

7410 

7420 

7430 

7440 

7500 

7510 

7520 

7530 

FINAL ASSFHBLÏ AND PACK 

Hand (short run, no pace, light) 
no pace, 

Hand (unit and short run»haavy) 

Hand (long run, paced) 

Semi -automat i c 

Fully automatic 

Standard performance test 

001 

turbine 
pumps 

Standard performance test (auto) 

Critical test needed (see Annex l) 

Critical adjustment needed 

Critical assembly equipment needed 

Hand pack (short run, no pace, light) 

Hand pack (^rt'run."0 P"*"' h',Vy] 

Semi-automatic pack 

Fully automatic pack 

002 

centri- 
fugal 
pumps 

003 

rotary 
pumps 

004 

air 
csm- 

prassor 

005 

air 
com- 

pressor 

006 

gas 
com- 

pressor 

007 

centri- 
fugal 
fans 
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Resource 
No. 

Resources 

WATER^AL HAKDUHO 

(8ITC 41 719-2 - PUBPB. compresor«, centrifuge)  

Products      (commodity     no. 719»2-  ) 

(000 

•"OSO 

IWiO 

MOO 

P.00 

8, 10 

_830O 

P.110 

8400 

r.500 

i',000 

KATTRTAI HAirniiiiG  

! nnunl  

i anual  (simple wheels and skids) _ 

Cranes (overhead) 

Conveyors  (manual) 

Conveyors (automatic) ^ ^   

Trucks (lift,  raJ-Jjets^binB et~.)_ 

Trucks (on rails)  

^'levators         

Transfer machine 

001 

turbine 
pumps 

00? 

centri- 
fugal 
pumps 

1 

1 

¿* 

1 

003 

rotary 
pumps 

004 

air 
com- 

pressor 

Other material handling 

2* 

005 

air 
com- 

pressor 

2« 

1 

006 

pas 
com- 

pressor 

11 
1 

OO7 

centri- 
fugal 
fans 

2» 

PUKCHAST^D ITi:WS 

(SITO //' 719.2 - pumps, compressors, centrifuges) 

Resource 
No. 

Resources Products (commodity     no.  719«^- ) 

0000 

01 00 

01 1U 

OL.'O 

0 1 }0 

PimCHASTB ims 

luctrical motors 

UiT.trical controls (simple) 

'lectrical  controls (complex) 

001 

turbin« 
pumpe 

electrical controls (very complex) 

„'00        Other purchased supplies 

002 

centri- 
i'uf a 1 
pumps 

1« 1« 

003 

rotary 
puinps 

1« 

004 

air 
com- 

pressor 

005 

air 
com- 

pressor 

006 

pas 
com- 

pressor 

007 

centri- 
furai 
fans 

1» 

m 
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BTHYICr FWCTIOHS 

(BITC 4 719.2 - PIMPS, oowprtttor«. contrlfwfs) 

Resouroe 
No. 

Resources Products      (conno!   ity     no. 719.'-  ) 

001 

turbine 
pumpe 

00? 

centri- 
fugal 
pumpe 

003 

rotary 
pumps 

004 

air 
com- 

pressor 

005 

air 
com- 

pressor 

006 

fas 
com- 

pressor 

007 

centri- 
fupal 
farm 

9500 SFKVICF FUNCTIONS 

9510 

9520 

9530 

9540 

9550 

9560 

9570 

9580 

9900 

9910 

9920 

Laboratory (roiality) 

Laboratory (desipn) 

Maintenance (critical) 

Inventory  level  (critical) 

Production sequence (critical) 

Sub-assembly coordination (critical) 

Tool and die making 

Ji^s and  fixtures 

Cenerai  desipn and specification 

Field supervision 

Field tests 
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METAl FOIBflNO 

(SITC t 729.9 - «lec.rl.-X «roods and apparatuses. __• __> 

Resourc 
No. 

e                   Resources P 

001 

specialty 
trans- 
former 

r 0 d u c 

002 

sinple 
pole 

switch 

t •      (  c 

003 

plu? 
fuse 

0 m m 0 d 

004 

cartridge 
fuse 

i t y     no . 729.9- ) 

1000 ÍTTAI   FORKING 

1100 

ii;>o 

1130 

1,00 

_ 1<'05 

1210 

1220 

li'30 

12 35 

1.40 

1250 _____ 

Forpe,  free 

Forre, die 

Fcrpe, mixed free/die 

Caetinp,  iron 

Band 

mold 

CaFtinf, mnlleable 

Casting, Bteel 

sand 

mold 

Caetinp, non-ferrous 

sand 

1260 mold 

1265 

I27O 

die 

Casting,  precision 

1275 mold 

1-80 die 

I29O Casting, all other 

1300 

I4OO 

I5OO 

Upsettinp (fasteners etc.) 

extrusion (tubes, shapes) 

Roll (tubes, shapes) 

1600 

I7OO 

I7IO 

I72O 

lROO 

Draw (tube, wire) 

Press, draw (tubs,  sinks etc.) 1 

Press, coin (emboss etc.) 1 1 

Press, bend (brake) 2 1 1 

Wind (motors,  transformers etc.) 2 

a/            not elsewhere specified. 

- 



X»A<3.10/4 

(HTS i 729t9 - «l«^rt9»t m\l «fi »Pt>«ratmss. „.....) 

Reaourc 
No. 

•                  Resources P 

001 

specialty 
trans- 
former 

r 0 d u c 

002 

single 
pole 

switch 

t s      ( c 

003 

pluf 
fuse 

0 a m 0 d 

004 

cartridge 
fuse 

1  t y   no. 729.9- ) 

2000 

2100 

2200 

2210 

2300 

2400 

2410 

2500 

2600 

26lc 

MKTAL REMOVAL 
 A     

  
Turn (lathe) 

Bore (drill ) 

Ream 

1 
  

Orimi 

Mill 

Shape (plane) 

Proach 

 — 
Tap (inside thread by die) 1 1 

  
— - -•- 

Thread (oxitside thread by die) 

METAL CUTTING 

(S1TC # 729.9 - electrical roods and apparatuses, n.e.g.] 

Resourc 
No. 

e                   Resources P 

001 

specialty 
trans- 
former 

r 0  d  u  0 

002 

single 
pole 

switch 

t    B          (    ( 

003 

plug 
fuse 

: 0 m n 0 d 

004 

cartridge 
fuse 

i t y n 0.  729.9- ) 

3000 

3100 

3200 

3300 

3400 

39OO 

MFTAL CUTTING 

1 

1 

1 

1 

1 

1 

- 

-      

—-   

Press shear 

-    .. 

Press punch 2 

1 

Saw 

Torch 

Other cutting operations 

HEAT TREAT OPERATIONS 

(SITC # 729.9 - electrical (roods and apparatuses, n.e.s.) 

Resourc 
No. 

e                   Resources f 

001 

specialty 
trans- 
former 

r 0 d u c 

002 

single 
pole 

swi tch 

te      ( 

003 

plue 
fune 

004 

cartridge 
fuse 

i t y n 0. 72-9.9- ) 

4000 

4100 

4200 

4300 

49OO 

H^AT TRKAT OPERATIONS 

  

   

  - — 

  ...  ...   . 

  

furnace 

Induction 

Quench 
 -   - 

  --- 
Other heat treat operations 
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FAWEWiyO OPERATI«« 

(SITC t 729.9 - electrical roods and apparatuses, n.s.s.) 

Re80ur 
No. 

ce                  Resources F 

001 

specialty 
trans- 
former 

r 0 d u c 

002 

sinple 
pole 

switch 

t   8        ( 

003 

piue 
fuse 

: 0 a m 0 d 

004 

cartridge 
fuse 

i t y     no. 729.9- ) 

5000 

5)00 

•=-110 

512Q 

513O 

52OO 

52IO 

522O 

5300 

FASTENING OPERATIONS 

Self-tap screws 

Nuts and bolts 

1 1 

Hivets 

Special fasteners 

Weld,  spot (short run) 

Veld,  spot (long run) 

Weld, continuous 

Cold  flow 

5310 

53?0 

5340 

Force fi t 
•• •-   

Braze  (silver solder) 

Solder 1 2 1 

5400 Desipied (catch, interlock,  pluf) 

5500 Olue 

59OO Other fastening operations 
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rnuamsu OPCRATTOM 

(ffsTr f T?9i? - Ht«W°«l F**» «d ai»°«*»ttt—. a....^ 
Resourc 

No. 
•                 Resouroes P 

001 

specialty 
trans- 
former 

r 0 d u c 

002 

single 
pole 

switch 

t s      (  c 

003 

plug 
fuse 

0 m m 0 d 

004 

cartridge 
fuse 

1 t y     ne . Î29.9- ] 

6000 FINISHING OPERATIONS 

6100 Tumble 

6110 Straighten 

6120 Fini ah grind 

6130 Brush and poliah 

6200 Dip (to clean, prime) 

6210 Dip (to finieh) 2 2 
6300 Spray, paint  (short run) 

6310 Spray,  paint (auto line) 

6320 Spray, vitreoua enamel (short run) 

6330 Spray, vitreoua enamel (auto line) 

6390 Spray, other finishes than above 

6400 Klectroplate 

6500 Laminate 

6600 Chemical finishes (amodiée etc.) 

6900 Other finishing methods 

FINAL ASSEMBLY AND PACK 

(SITC § 729.9 - electrical goods and apparatuses, n.e.e.) 

Resourc 
No. 

:e                  Resources P 

001 

specialty 
trans- 
former 

r 0 d u c 

002 

single 
pole 

s-'itch 

t s      (  c 

003 

plug 
fuse 

0 m m 0 d 

004 

cartridge 
fuse 

i t y     m >.  729.9- ) 

7OOO FINAL ASSTOLT AND PACK 

7100 Hand (short run, no pace, light) 

7110 Hand (unit and ahort run,• *T' 
 T                            'heavy) 

7120 Hand (long run, paced) 

72OO Semi-automatic 2 1 1 1 
7300 Fully automatic 

7400 Standard performance test 1 

7410 Standard performance test (auto ) 

7420 

7430 

Criti nal test needed (see Annex l) 

Critical adjustment needed 

Critical assembly equipment needed 7440 

7500 Hand pack (short run, no pace,  light 

7510 Hand P*Ck (short"run.no **"' *•«*> 
7520 Semi-automatic pack 1 1 1 1 
7530 Fully automatic pack 
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(ntc * 729.9 - 1 •IwtrlMl twit mêJ 

Resourc 
No. 

«                  Resource« p 1 

001 

specialt y 
trans- 
former 

• 0 d u c 

002 

single 
pole 

swi tch 

t s      (  e 

003 

plug 
fuse 

eut dl t y     no. 

004 

cartridge 
fuse 

729.9- ) 

8000 

POM) 

W.O 

"100 

«200 

ivlC 

P}00 

f 310 

«400 

PMX) 

MATERIAL  HANDLING 

Manual 

Manual  («imple wheels and skids) 

Cranes (overhead) 

1 1 1 1 

Conveyors (manual) 

Conveyors (automatic) 

1 1 

Trucks (lift, pallets, bins etc.) 1 1 1 1 

Trucks (on rails) 

Flevators 

Transfer machine 

89OO Other »iterial handling 

PURCHASED ITfMS 

(SITC ë 729.9 - «leotrical «oods and appratii—. n.s.a.) 

Rasourc 
Ho. 

sa                  Resources P 

001 

specialty 
trans- 
former 

r 0 d u c 

002 

single 
pole 

switch 

t s      (e 

003 

Plu« 
fuaa 

0 • • 0 d 

004 
cartridge 

fuae 

i t y     no . 729.9-  ) 

9OOO PURCHASH) ITEMS 

9100 Electrical motors 

911O Electrical controla (simple) 

9120 Electrical controls (complex) 

9130 Electrical controle (very complex) 

9190 Electrical supplies other 

92OO Mechanical supplies 1 1 1 



I%fcC10/4 

{Wim È TM.« - alacela«! 

Product»     (  e • 

001 002 00} 

•paculty 
t runs- 
former 

•in#l« 
pel* 

«witch 
fu»« 

• odi  t y 

0O4 

eartrid#« 
fu«* 

••.  Tîf.f-  ) 

_9500 

_9510 

95?0 

9530 

9540 

9560 

_9570_ 

95ftO 

990c 

SFFVIC" PUNCH OSS 

laboratory (»ruality) 

Laboratory (design) 

Maintenance  (critical) 

inventory   level  (critical) 

Produ  tinn  ««(jmnc«  (critical) 

Sub-assembly  coordination  (critical) 

I   Tool and die making 

I   J i f• and  fix turai 

[ Gañera 1 daaifn and »pacificati«« 
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of Mtrix ©«11 

692.1-Od/OOO 

692.I-OOI/74OO 

»      m      /742O 

"      "     /9200 

692.1-OOJ/7400 

692.I-OO4/- 

692.I-OO5/- 

692.I-OO7/— 

"      "      /iéOO 

-   "   /7400 

"    "    /7420 

îtHm\ ftfOJLkgiiai'    Thli product it nad« of tin-plat«d «t««l, 
witk » cow of th« MUM nat«rial.    Weight - approx.  15 lb. 
••fsrsnc« - P«nn-Michigan Co. Catalog.    SIC no.  5443  (boil«r-«hop 
astnufactur««  including tanks and processing and storage vessels). 

H—euro« not««;    69OO is a hot tin-plat« dip proc««« using a 
•ininua of Bo p«r o«nt pur« tin. 

Product d««criptiont    Conpl«t« »t  factory, a standard-1 in«, 
non-pr«««ur« tank.    R«f«r«nc« - Buffalo Tank Corp.     Catalog, 
Tank Mo.  12. 

R««ourc« not««:    Th« »tandard p«rformane« t«et   is a hydrostatic 
t««t. 

Th« critical t««t n««d«d 13 an ultrasonic t««t. 

Oth«r purchased  it«rae n««d«d ar« nossl«« and flange«. 

Product d«»crlotion:    Compl«t« at factory, a •tandard-lin«, non- 
pr«««ur« tank.     R«f«r«nc« - Buffalo Tank Corp.    Catalog, Tank 
Mo. 69. 

KtlQUTC« not««;     S«« 692.1-002 abov«. 

Product d««cription;    50 gallon unit,  «tainl««« «t««l   in«id« and 
out, with agitator vnd I/6 hors«pow«r notor.    Weight - approz. 
67O lb.    R«f«r«nc« - Cr«a««ry Packag« Mfg.  Co.    Catalog - S«ri«« 40, 
Multi-Proce«« Tank«. 

Product d«fcription; 50 gallon unit, stami««« st««l with an 
agitator and 1/4 hor««pow«r notor. It is u««d to fla-or ic«- 
or«aa b«for« freezing. W«ight - 2^0 lb. R«f«r«nc« - Cherry- 
Burr«ll Corp.     Catalog, Univat Mix Flavor Tank. 

Product deecnption;     Capacity - 244 cu.   ft.  ga« at  2200 p.s.i. 
and TO« P.    R«f«r«nc« - Aireo G«n«ral Corp.    Catalog. 

R«»ourc« not««;    A pi«rc« and «raw 

A hydrostatic t««t. 

AB ultrasonic t««t. 
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Prod. No./Res. le. 

711.1-001/  

" " /7400 

" " /7420 

"      H      /9200 

"     "     /9510 

711.1-002/  

711.1-003/  

711.1-004/  

711.1-005/  

712.3-001/  

n2.3-ooa/— 

719.1-001/- 

Product deecription:    Water tube, 15 p.s.i. to 449 p.e.i. 
SIC no. 3443.    Reference - Coabuation Engineering Co.    Catalog, 
boiler   no. VU-10, Sweet's Plant Engineering File no. 10b/oo, 
p.  3, 1967. 

Resource notes:    A hydrostatic test. 

An ultrasonic or X-ray test. 

Bearings,  seals,   lubrication fittings, instruments, futiwn, 
piping, valves, nozzles,  flanges etc., as required. 

Metallurgical research - chemical and spectroscopy. 

Product description;    450 p.s.i. working steam pressure or 
250,000 lb.  of steam per hr.    Reference - Combustion Engineering 
Co.     Catalog, boilers   VP-12W and VP-14W, Sweet's Plant Engineer- 
ing Pile no.   10b/Co,   p.   2,   1967. 

Resource notes:    Same as above. 

Product description:     Fire tube,  horizontal return,  tubular. 
Reference - Federal Boiler Co.    Catalog, Series FLR. 

Resource notes:    Same as above. 

Product description:     Scotch automatic packaged boiler. 
Reference - Federal Boiler Co.    Catalog, Series AST. 

Product description:    Boiler used for pasteurisation and clean- 
ing in ice-crea« plants.     10 horsepower unit,  gas or oil fired. 
Weight - 500 lb. without burner.    Reference - Kisco Boiler and 
Engineering Co.    Bulletin KSA 20-457,  "2-Drua Hi-Ef Steeaatic 
Boilers." 

Product description:     100 gallons per hour capacity.    Frane con- 
tains pumping and pressure aechan1 sa.    V-belt drive.    Motor and 
cylinder block and controls attached.    Weight - appro*.  1200 lb. 
Reference - Jherry-Burrell  Corp.,  Model A.    SIC no.   )551 (Food 
Products Machinery). 

Product description:     Consists of fraae,  hopper,   filling »ech- 
an is»,  cup dispenser,   capper and positioner.    Uses l/2 horsepower 
notor.    Weight - 900 lb.     Reference - Anderson Brothers Model 
no.   34.    SIC no.   35">1  (Food Products Machinery). 

Proénct description!        Aluainised steel walls,   top,  and outside 
inside botto«  is plywood,  covered with non-skid Binerai 

eoating.     Insulation is cork or fibre-glass.     D mens ions: 
10» x 13' * 8'.    Weight - approx.  2500 lb.    Reference - Aaericaa 
Genie* Ce.    »alletiii Mo.  A-2.    SIC no. 35^5 (Refrigeration Machine*«), 

i 
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7i9.*-oot/- 

«       a 

«        N 

7lf.»-0OV  

719.1-002/  ffttmft 4tforAEÜSB'    Ioa-waa« fhmr, 20 quart unit.   Produc. 
30 fallona of ioa-craam par hour.   Product haa self-contained, 
air-ooolad 3 horsepower rafrigaration unit.    Weight - 96O lb. 
Referanoe - Emery Thompaon Machinery and Supply Co. , Model 20HSC-A. 
SIC no. 3583. 

719»I-OO3/— Product daacription:    Vat holds  ice-cream mix until needed for 
xraaaing.90 gallon unit with direct expansion refrigeration 
air-oooled unit.    Weight - 5B6 lb.    Reference - Paul Mueller Co., 
PB Nodal 90,  EM-BEE Tank.     SIC no.  358% 

/9199 Raaourca note;    Refrigeration controls needed. 

T*9»i-004/—--- Product description:    Reduces temperature fro« paatauriilaf 
••»Parature  (approx 168° F).   to a processing temperature (40- 
50° F).    Exterior is aild steel coated with a heavy-duty vinyl 
plaartic.    Tubing and fittings are of stainless steel.    Weight - 
approx.750 lb.    Reference -  Creamery Package Mfg.  Co.,   Bantam 
laat Exchanger.    SIC no.   i^B«?. 

719.1-407/—— Prodaot daacription:    Dry-ice pushcycie.    Painted steel  inside 
•** out.Fibre glass  insulation.    Stainless steel pushhandle. 
Mounted on air-inflated tires.     Bicycle unit atta-hed.    Weight - 
200 lb.    Référença - Workeman Trading Corp.  Bulletin.    SIC no.  3585. 

7I9.2-OOI/—— Product description:    Vertical pump for wells.      Terence - 
Allia Chalmers Co.,   Vertical Turbine Pimps,  Bulletin f)2C9409. 
SIC no.   3^61  (Pumps and Compressors). 

•      "      /HOO Resource notes:    Overhead crane« needed for very  large units only. 

m       m /9SO0 Bearings,  seals,   lubrication fittings,  gages,   piping,  valves etc., 
aa raquired. 

Product daacription:    Single stage,  single-suction,   frame-mounted, 
wit« a 1-1/4 * 1-1/2" discharge outlst.    Reference - Allis- 
Chalmer« Co., Model  F-2L.     Sweat's Plant engineering Pile no. 
Aa/ALf   Bulletin CP 2.2b,   p.   8.     SIC no.   3561. 

A233 Raaource notes:   This process needed for broaae-f illed or all- 
bronse pumpa. 

/8IOO For vary  large units only. 

•      •     /92OO Sama as 719-2-001. 

Product deecriptiomi    100 a.a.i. ami law. 
Pump Co., Modal Mt.   BvamVa Plamt smgiaoartaf Fila m*. Vtt. 
Bulletin 67s, p.  3.    SIC mm. 35*1. 
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719.2-OO3/1255 Coot «roano rotor. 

/8IOO For vory largo unita only. 

/92OO SOM ao 719.2-OOI. 

719.2-004/  Product doocription»   Stationary, 1 and l/t 
Roforonoo - Incorsoli Rand Co., typo 30, Modol WR 1* 
Plant Bngmooring Fil« no. 4%/Inf* 

"     "     /81OO Rooourc« not««;    For vory largo mito onljr. 

"     "     /92OO Sano aa 719.2-001. 

719.2-OO5/  Product doocriptlont   Stationary, fron lé to 100 
tof«ronco - Ingor«oll Rand Co., lypo 40, Hodol 1001. 
Plant Ehgino«nng Fil« no. 4fcA«g» 

H      H      /8IOO ROPOMTC« noto«:    For v«ry largo unito only. 

"      "     /9200 Roarings,   ooal«,  lubrication fittinfo, gagoo, Pipi*ft voliroo) oto., 
•o roquirod. 

719« 2-006/—•— froonot doocription«    A oantrifugai and axial coapr«««or 
Rofor« oronoo - Alii« Chalnora Co., Modular "Contri-Rtaek" 

1 no.  VT-207.    Swoot«« Plant ftiginooring Fil« no. 4n/*¡'» *• U« 
•XC no.  3561. 

A*55 Rooouroo net««:    Cast alunimm ianollor. 

/8IOO For vory largo unit« onljr. 

/9W0 tojoo ao 71V.2-005. 

719.2-OO7/— Product doocriptioai   Rot 
fontiUtiac 
trial Fano). 

/8100 JaoQuroo not««;    For vory largo anito «aly. 

/9t00 loan ao 719.2-OO5. 

Product doocriptiomi   Roforon«« - Baffalo ffcnaa to* "land 
foatiUting Fan« Typo RL, Rol lot in F-106.    ilC •*, HUÍ 

729.9-OOV  frtfjQl frWTttlig»    Spooialty troaafaraor for »olio 
oarxaoo iaary - 115 volt, 50/6O eyoloo, ininiary 10 
oolts and l/2 «apo.   Slaoaoloaoi    2.375" and 2.31" alga. 
aWoronoo - tn«l« H«etri« nYg. Co.    Cntalog no. 107.   IXC no. 
1643   (OoTTont oorrylag Wiring Barloo»). 

i 
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Tt».f»00f/  rnf I.JMIlLlliBi   ti«*« wU «wita», CM« «pr«. wit. pUatic 
••*•,  15 M»«A*e *•!*••    Irfwwi - fjurl« Ilaetrie feaafaetur- - .  *«1« H««trie ftuMfaetur- 
in** Catalog no. 12211.    SIC ne.  )é4). 

ttf.f-003/  Projet dfcriptioBî    PI«« f»Mt 15 «pi.    ¡»afaranea - E*<1« 
flactme Mfg. Co.    Cátalo« no. 6?%    SIC BO.   >643. 

Ttf.f-OOá/  Predict d«BcyiPtiWí    lon-r*M«»bl« eartrtic* ffcaa, farr«L typ«, 
250 volt., 60Mç,.    Kafaraact - Ca«l« Il »atrio *ff. Ca.    Cáta- 
la« no. 655. 
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List of Manufacturara 

Catalogues of the following Manufacturers war« used for reference in this papar. 

All REDUCTIO! CO.,  Aireo Industrial Gasas Div.,  1125 Globe Avenue, Mountaineide, 
Raw Jerssy 

ALLIS-CHALMERS Manufacturing Co.,  ICO Church Streat, lev York,  New York 

AMERICAN COOLER CO.,   3733 Sutherland Street,  Indianapolis 18,  Indiana 

AIDERSON BROTHERS MANUFACTURING CO.,  37-25 Varon Boulevard, Loti« Island City, 
**     York 

, Amalla», lev 

BUTTALO FORGE CO.,  Buffalo, Mew York 

BUFFALO TANK CORP,  Division of Bethlehea Steal, touts, Aw 

CHERRY-BURHELL CORP.,  Cedar Rapids,   low« 

COKBUST10M ENGIIEERIIG CO., 277 Park Avenue, lav York, law York 

CREAMERY PACKAGE MANUFACTURING CO.,   1243 «Mt Waekinfto» Boulevard, Chioe«* 7, 
Illinois 

BAGLI ELECTRIC MAIUFACTURIMO CO., 23-10 Bridge Plasa South, Leu« I• land City, 
law York 

TR0KP5C* MACHIWE ARD SUPPLY CO.,   1349 Inwood Avanua, law York 52, lew York 

BOILER CO.,  Div.  of Federal Hydronics,   Inc., Midland Park, New Jersey 

IMOERSOLL RAID CO.,   4A5 Madison Avenue,  lew York, New York 

HBO) BOILER AID EMOIITOINC CO., 2400 DeKalb Street, St.  Lovie 4, Misaewri 

VIKIBG PUB? CO.,   IO95 Petersen Laae,   Seoaufim,  New   'ereey 



$4èt S'Sk^Pi^i^ 'Jh^Ea^-iimii ,-tStJi.' aámeéM&ví^K .ú*M, ¡«Mri*. 




