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' Introdyoticy

1. The data in this paper oover only a small portion of the universe of products
and processes which constitute the metalworking sector. This information is a first
instalment, a nucleus and a guide for further data collection. The collection and
classification of the data begin to fill the "empty economic boxes" of the conceptual
scheme originally outlined in a commissioned raport to be published by the United
Fations on the metalworking industries as potential export industries. The main
significance of this scheme is its theme that data collection and planning for the
metalworking sector are feasible and efficien. only if they proceed hard in hand,
acoording to a multi-level process which progresses step by step from lesser to
greater detail, from semi- to fully-quantified data.

2. The primary questione with regard to the economic planning of the metalworking
sector have always been if data for the sector can be gathered e’ficiently, i.s. 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
relevant for further analysis and - ultimately - for economic decisions. The object
of the data-gathering process as presented here is to demonstrate that data on the
metalworking sector can be gathered and processed efficiently, especiaily if the
data compilers take advantage of the possibility of progressive improvements in

data standardization and classification and keep the material constantly updaied.

1s Presentation, collection and processing of

semi-quantitative programming data
Iresentation of data: format and layout

3. The data are organized for use. The products and data shyets 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 corner of each sheet. All the products belonging to a single
8ITC oategory appear on the same or succeesive pages. The data have been so organ—
ized 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-
duots 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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cla.uific-.tion.l/ The four-digit SITC vode has approximately the same level of
detail as the four—digit breakup of the Standard Industrial Classifioation (SIC) of
the United States Department of Commerce.2 One of the great advantages of the
present method of data collection is that it permits the evaluation of the efficacy
of any existing industrial classifioation, 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 classifioation 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 Yy 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 marufacture of the produot.
This integer can be either a zero (or more usually just a blank), a one (1) or a

two (2). A zero or blank indicates that the resource is not used. A (1) 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, complexity
and size of work-piece. The consultants for this report were advised that a resource
ghould be oonsidered 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 (1), it does
not imply that the former is twice as criticai as the latter, but only that it is

somehow more critical.

1/ For the relationship of the SITC to the ISIC, see United Nations, "Classifioa-
tion of Commodities by Industrial Origin", Statistical Papers, Series N,
No. 43, 1966.

g/ United States Government, Bureau of the Budget, "Standard Industrial Classifi-
oation Manual", US Government Printing Offioe, 1957.
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Date collection

6. The data were collected primarily by professional engineers retained as con~
sultants. As the background and experience of engineers may differ considerably,
the 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 i1equire a consulting engi-
neer to supply data which fit into certain rigid categories, such snecificat.ons
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 partioularly important in a progreseive,
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 evaluaiing them after they have been collected. For instance,
one of the consulting engineers selected sample products to represent the SIC seven—
digit oategories for which statistics are given in the United States Department of
;/ Another consultant had had

congiderable practice in setting up manufacturing factories and so the data that he

Commerce Census of Manufactures - Industry Serias.

provided for the machines in an ice-cream plant were ooloured by his previous ex-
perienoce. 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 future 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 rroduce 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 Commerce, "Census of Manufaotures, 1963", Industry
Series MC63(2)-20A to 39D, US Government Printing Offioe, Washington, D.C., 1966.

| oo
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(v) Under "purchased items™ (resource category no. 9000) engineers
should list only the items not actually produced within the
metalworking seotor so as not to prejudge the "make-versus-buy"
decision within the mector. Another, separate resource category
should be established for the enumeration of parte and sub-
assemblies which the engineers do not feel competent to eval-
uate and/or which are not an integral part of the product. 1In
practice, considerable discrimination and experiise 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 dbranches
of the sector.

(c) 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 resources and may help to
establish a higher, more spacific level of analysis.

The concept 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 it 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 (0,1) 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 indicee are weighted with an index of criticality. Such weighting
introduces a higher level of analysis into what, ideally, is a lev:l-by-level analysis
and also reduces the ease of manipulation of the data. Tables of resource-criticality
weighte 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 bs a hierarohy of data matrices, each quite simple in

itself. After carefully considering various notions of criticality, the definition of
a second level of analysis should be the next task.
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Machine processing of the data

10. If dat:. of the type presented in this paper are to continue to he collected,
some thought must be given to transferring the data to a punch-card file 8o 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

same 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 ohart of the major logical
operations that 2 computer would have to carry out in order to process the punch
cards 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 whioh the entire
metalworking sector can be described. Some of the logical steps indioated -
notably (1), (2), (3), (5) and (6) - can be carried out by "utility" or "paokage"
programmes which are readily available from any major computer manufacturer. The
cther steps will have to be programmed afresh, but this is a one~time investment
in time and money amounting to no more than about $US 700. This prioe also oovers
several minor operations necessary to get the whole data system in working order.
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Count cards and
check sequence

Define diuensions of
4 watrices

e

Read-in data cards and
ot up reeource product matrix

e

Set up rroduct resource matrix

Maltiply roucmrco/fproduot *
matrix by its transpose

Maltiply product/rumn-co
matrizr by its transpose

|

-

Md columns of product/product
similarity satrix

b

A columns of reeource/resource
similarity matrix

Sert column sums from (7)

!

Sort column suas from (8)

4

Ues ordering derived from
step (9) to rearrange the columme
of the resource/product satrix

N

Use ordering derived from
step (10) to rearrange the rowe of
the reeocurce/product matrix

Priat ‘clustered' matrix

Prodect/product
similarity matrix

Resource/resource
similarity matria
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A agterigk imdicates that there is an

explamatory note in Amnex 1 which clarifies
the assigned 0, 1, or 2 index. Further poteg
= gddenda are to be found in Annex 1, im-

iately following tre matrix tables. These
notes are referenced sequentially according
%0 the number of the matrix cell in which the
asterisk appears, e.g. 1f an asterisk appears
beside the 1rdex number (0, 1, 2) of resource
»0. 1710 as used i1n product no., 729.9-001,

then the pertinent note will be found in
Annex 1 as note 729.9-001/1710.

All products have been grouped according
to the first four digites of their SITC code
mmber. These product-groups appear in in-
ereasing SITC sequence. The SITC claserifica~
tiom number appears as the tirst four digits
of the commodity code. The remaining three
digits of the commodity code are arbitrarily
assigned and have been used for reference
purposes only.

Only the briefest of labels will identify
the product-columns of the data matrix. A
mre complete description of the products is
provided 1n Annex 1 and may be located in the
same way as irdicated abdbove.
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METAL FORMING
692,1 — tanks, vats, reservoirs)
P\e-ourcc Resources Producte (commodity no.692.1-)
No. 001 002 003 004 005 007
10 gal.| metal tank|metal tank | mixing flavouring gos
can 550 gal. |10,000 gal. tank tank cylinder
1000 | METAL PORMING
1100 Forge, free 2
Hlj!ZO | Forge, die » 1
1130 [ Forge, mixed free/dis - - o
1200 | Casting, iron B B R
1205 |  send o
1£10 - mold
220 | Casting, malleable
—14‘30 Casti;;ateal T
1235 = 1
1240 mold
1?56 Caeti-ng, non-ferrous
1299 - “éand
1260 mold
B
1270 | Casting, precision
1275 | mold_
R0 | die
1290 | Casting, all other
1300 | Upastting (fastenere sto.)
| 1400 | Fixtrusion (tubes, shapes)
1500 | Rol (tubes, shepes) 2
1600 | Draw (tube, wire) 2
>1706 | Pross ,Hbdbx_jgfw(tu;:/s, sinks etc.) 2 2 2
| 1710 | Prees, coin (emboas stc.)
1720 | Prses, bend (brake) 1 2
Pl"{}O Préae; hydraulic - special 2 2
k-iﬁlo(-) Hind_?;wtor-, transformers stc.)
00 | s z z
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METAL FENOVAL
(BI7c # 692.1 - tanks, vats, reserwirs)
Resource Resouroces Products (commodity no.692.1-)
¥o. 001 002 003 004 005 007
10 gal., metal tank {metal tank |mixing flavouring aas
can 55C gal, (10,000 gal | tank tank cylinder
2000 | METAL REMOVAL e
2100 | Turn (lathe) 1 1
2200 | Bore (drill) 2 2 1 2
2210 Ream 1
2300 | Grind 2 2 2
2400 Nill
2410 Shape (plane)
2500 Broach
2600 | Tap (inside thread by die) 1 2
2610 Thread (outside thread by die) 1 ]
METAL CUTTING
(SITC # 692,1 — tanks, vats, reservoirs)
[Resource Resouroes Producte (commodity no.692,1- )
¥o. 001 002 003 004 005 007
10 gal. metal tank|metal tapk | mixing flavouring gas
can 550 gal. {10,000 gal.| tank tank cylinder
3000 METAL CUTTING
3100 | Press shear L 2 o]
3200 Press punoh ) 1 . ]
3300 | Saw
3400 Toroh 2 2
3900 Other cutting operations
HEAT TREAT OPERATIONS
(SITC # 692,1 - tanks, vats, reservoirs)
!RTlouroc Resouroes Products (commodity no.692,1-)
No. 001 002 003 004 005 007
10 gal. metal tank|motal tank| mixing flavouring g
can 550 gal. |10,000 gal| tank tank cylinder

4000 HEAT TREAT OPERATIONS
4100 Furnace

4200 Induction

4300 Quenoh

4900 Other heat treat operations
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- FASTENING OPERATIONS )
(817C # 692,1 - tanks, vats, reservoirs)
Re source Resocources Producte (commodity no,692,1-)
Yo,
001 002 003 004 005 007
10 gal. [metal tank |metal tank mixing | tlavouring zas
can 550 pal. [10.000 pal.] tank tank cyiinder
5000 FASTOLINLG (‘F”HA L_IOIIS o
100 Self-tap screws
110 Muts and bolts 1 ~
1.0 Pivets ) ~
a1 Special fastencrs
| SRR SN

5200 tield, spot (chort run)

e

1210 Veld, spot (long run)

He 0 Veld, continuous 1 2 2 2 2
[ 5300 Cold Vflow - »
-f310 1~;§rce fit
: 5390 | Rraze (silverr solzier) N
| 0340 | folder S B
5400 Desifned (catch, interlock, plug)
:- r)goo mu,e | PR RIEIITT PRVE 1 S
i
j ! ] . -
f
4 . - ——
i 5900 mOther fast;x;ine operations o
FINISHING OPERATIONS
(SITC # 692.1 — tanks, vais, reservoirs)
Resource Resources Producte (commodity no, 692,1- )
No. 001 00z 00: 004 005 007
10 pal. | metal tankimetal tank| mixing | flavouring gas
can 550 gal. [ 10,000 gal] tank tank cylinder
b767000 FINTSHING OPLRATIONS
| 6100 | Tumble 1 )
6110 | Straighten - B
[ 6120 | Fimish gring o - Y T 1 1 i 1
[ 6130 | Brush and polisn B 1 1 1 1 -
6200 Dip (to clearn, pr'ime) " >2 » T - o 2
1o pip (to fimon) . . R S R _ U 5
jé}OO Sprar , paint (short run) R - 2 2 B 2
B 6310 Spray, paint {auto line) I i i 2
6}?0 Cpray, vitreous enamél (shbrt ru;n“ 7 T 2: 1 2% N 2%
:_6330 Spray, vitreous enamel (autorlrirner - ;_:ii_w ' i 2%
,6,390 Spray, other finishes than above
~_6400 Tlectroplate T
B 6500 laminate 7 ) :P
6600 Chemical finishes (anodize, etc,) 2
6700 | Shot blast - sbrasive evit |
B AU
6900 Other finishing methods 2%
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FINAL PACK
~ tanks, vats, reservoirs)
—— Resources Products (commodity no, 692.1- )
¥o. o001 002 003 004 005 007
10 gal, | metal tank {metal tank mixing |flavouring gas
can 550 gal. (10,000 gal.| tank tank cylinder

7000 | FINAL ASSEMBLY AND PACK — g —

7100 Hand (short Tun, no pace, light)’__ | L . L ]

7110 | Hand (Unit and short run, "0 P3¢e, 2 2 1 1 2 |
| 7120 | Hand (long run, paced) 1 _ _ ol

700 Semi-automatic ’ o 1 }

o0 | iy momiie [ -
hg’;d—oa‘ﬁms_té;dt;:"drpérfnfmance test - o 2 1 on
L—‘:{,A_lbl‘ﬂh S;.andardpe:formance test (auto) ’ B i”: :

7420 Critict;lmf;s; needed ( —s;e :Ai’nnex }) 1 o i 2% ’ 2+ v ]

7430 | Critical adjustment reeded ]

7440 | Critical assembly equipment needed | ]
| 7500 Hand pack (short run, no ;Suce, light) ]

7510 H"f‘d pack (_;;:t“?ﬁn 3 N0 pace, heavy 1 1

7520 Semi-automatic pack

7530 Fully automatic pack -

MATERIAL HANDLING
(SITC # 692,1 - tanks, vats, reservoirs)

Resouroe Resources Products (commodity no, 692,1- )

No. 001 002 003 004 005 007
10 gal.  metal tank|metal tank | mixing flavouring gas
can 550 gal. | 10,000 pal| tenk tank cylinder

8000 | mATRIALEANDLING | | — — )
B N S L] ]

8060 Manual (simple wheels and skids) ~ 1 1 b

8100 | Cranes (overhesd) ) 2 2 1

8200 é;nveyors“_i;anual) ' Loy
8210 | Conveyors (automatic) ) |

8300 | Trucks (1ift, pailets, bine etc,) 2 2 o 2 ]
310 | trucks (on rat1e) ! 1 S
‘Az&ibo 1 Mlevators R -4 B B

8500 | Transfer machine

8900 Other material handling
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PURCHASFD JTOMS
(BATC £ 692,) - tanks, vets, regervoirs)

Piesource Resourceas Products (commodity no, 692,1- )

No. 001 002 003 004 005 007

10 gal. | metal tank jmetal tank | mixing | flavouring aas
can 550 gal. {10,000 gal.| tank tank ocylinder
9000 | PURCHAS™D ITEMS b | -
9100 Flectrical motors 1 i 1 1
Q110 Flectrical controls (aimple); _i ” 1 ~
91,0 ‘”lectrictﬁ cé;ntro_lﬂa’ ’(«c:h;léx) 1 I
9130 | Flactrical controls (very complex) | | I
9160 “lectrical supplies (°t,hfr)-_-_,,,,, )
9200 | Other i 1+ 1* 1*
SERV1CTT FUNCTIONS
(SITC # 692,1 - tanks, vats, reservoirs)

huourco Resources Products (commodity no.,692.,1-)

No. 001 007 003 004 005 007

10 gal, | metal tank|metal tank | mixing | flavouring s
can 550 gal, {10,000 gal| tank tank cylinder

o500 | smwvier rmemws ||
9510 laboratory (quality) 1 1 2
>9520 ] Laboratory (desigr’\_)” T
:9530 | Maintenance (critical) ) ﬂ:_ o
9540 Inventory level (éritif;ai) ) ,“ ) 2
9550 Production sequence {cx‘ifiéal_) 2
(9560 | Sub-assembly coordinatior (critical)] )
970 | Tool ana die meking . 1
#9580 Jigs and fixtures - 1 1 1
9900 ] General design and specification 2 1

300 Field tests
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METAL PORMING
(BI7C £ 71,1 - steam generating boilers)

Resource Rssouross Products (commodity no, 711.1- )
¥o. 001 002 003 004 005
stationary [etationary stationary stationary| steam
power power power power plant
boiler boiler boi ler boi ler

1000 METAL FORMING

il ; SIS SO S SR S L Y S
1120 Forpe, die 2 2 2 2 ]
I 1130 I"orga, mixek(vlkfk‘;'eev/d;e o -
| 500 Casting, N . — — - ) e
[ 1205 1 rana T T 2 2 2 2 S
1¢1C IS SN SN S R S .
i i:?ﬂf: ) -Caetinr, maklleai)l.er N o ) )
[ 1230 1 Casting, eteei - ‘ T -Ar “M
[ 1238 eand 2 2 2 2 T
»1;’;0 i mold o ‘ B
p‘i250 Casting, non;f§r;;a ]
»1-255 !aﬂd - N - i B v o . ——
A{zéo oa T
(6 | we T N
1270 vasting, precision I
| 15-75‘_ g - — ]
:‘1260 4 de e I — -

1290 Cut.ing, all other
1300 Upsetting (facteners etc.)

[ 1400 | Fxtrusion (tubes, shapes) | 1 T 1 1 ) m
00 | o R e — 1 ]
i ;590 T Bending rolis a - 2 2 2 2 ] N
[ 1600 L13:‘5;: (tube, wire) o 1 1 1 1 _ 4 A
"ﬁ& T Press, draw {tube, sinke etc.)‘ k 1 N
1710 | Prees, coin {emboes otc.) | T 1 T t— - *‘““‘*’”‘wq:'; _
"T756 | Prose. bend (mass] - . - ;_
1730 7?’!‘;;!, h&d&é\ﬂlc (‘;;cial) 2 2
(7180C | Wind (motors, transformers sto.) B
1900 | Spinning 1 1 1 1
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METAL RENMOVAL
(SI3C # 701 - stean genersting beAlars)
—f;eaouroo Nesouross Producte (commodity no. T11.1~ )
No. 001 00z 003 004 005
stationary|stationary|stationary|stationary | steam
power power power power plant
boiler beiler boiler boiler
<000 1 ETAL HRITMOVAL ) 1 -
©100 | Turn (lathe) 2 F 2 2
[ 200 | Bore (drill) T B e 2 1
;”210 | Reamﬂ - é_ T 2 1 1
300 | Grina 2 2 2 2
[ 00 | min 2 2 2 2
<2410 | Shape (plane) e 2 1 1
2500 | Broach Y 1
2600 | Tap (inside thread by die) 2 2 2
[ 2610 | Thread (outside thread by die) 2 2 2 2
METAL CUTTING
(SITC # 711.1 - steam generating boilers)
Resource Resources Products (commodity no. Til.d-)
No. 001 00 003 004 005
stationary] etationary| stationaryjstationary| steam
power power power power plant
boiler bo1ler boiler boiler
3000 METAL CUTTING . 1
| 3100 L Press shea~ ] i - : o _ 2
| 100 Press punch A1 B - B
1300 Saw 1 1 1 1
5400 i Toroh ¢ 2 2 2
3900 T ()-iher cutting operations - 1
HTAT TREAT OPURATIONS
(SITC # 711.1 - steam generating boilers
Resource Resources Products (commodity nd Tll.1-)
No. 001 002 003 004 005
stationary stationary| stationary| stationary| steam
power power power power plant
boiler boiler boiler boiler
| 4000 X HLAT TREAT OPERATIONS
4100 | Furnace 2 2 2 2
| 4200 | Induction 1 1 i
i 4300 Quench
- R
i
O
4900 Other heat treat operations
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FASTFNING C(PERATIONS
(8ITC # 711,1 - steam generating boilers)
Resource Resources Producte (commodity no. 711.1. )
Fo. 001 002 003 004 005
tationary [stationary stationary stationary | steam
power power power power plant
boiler boiler boiler boiler
| 2900 | FASTFNING OPTRATIONS | | I S
[ 100 | Self-tepscrews | I R . ]
| 5110 | Nuts and bolts LA ! ! 1 1
5120 1 Rivets 2 2
| 5130 | Special fasteners N N
[ 5200 | Weld, spot (short mun) o
B 5210*» P}!eild, sp”oiti (1ong run) -
[ 5220 | Weld, continmous 2 2 2 2 2
| 5300 | Cold flow
[ 5310 | Fores it
5320 | Braze (silver solder)
50 | sorer ,
7‘5400 vDeszg'ned“ (c;;(;h, interlock, plug 2 2 i 1
[ 5500 [oue
5900 Other fastening operations
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TAXISIING OPFRATIONE
(SIS # 10l.1 - stess gomecating beilersl
Resource Resewnrces Products (ecommedity me. T.1-)
No. 001 002 003 004 005
stationary|stationary [stationary [stationary| stesm
power pover r power power plant
boiler boi ler boiler boi ler
6000 | FINISHING OPERATIONS ] - S
i _6_190_ Tumble ) 1 o
6110 Straighten ;
>6}2O Finish grind 2 2 2 2 ]
613b Brush and polish fl 1 1 1 1
:_8500 1 jlj);g_‘(to clean, prun) 1 1 1 1
6210 | Dip (to flmlh) -
| 6300 | Spray, paint (short run) ) 1 1 1 1
6310 Spray, paint (auto llne) 2 2 2 2
M—E3V2AO” T Spray, vitreous enamel (uhorg 7 o 1
6330 | Spray, vitreous enanel (auto 1::3
ﬁéﬁ) Spray, other finishes than atove | o
6400 Flcctroplater o o
—Gf;édA | Laminate k ] _
6600 | Chemical finishes {anodige  etc )
6900 Other finishing methods
| 4 AS Y FACK
team
Resourcs Resouross Products (commoedity me. TI1-)
No. 001 02 003 004 005
stationary| ststionary [stationary|stationary| stesm
power power power nower plant
boilsr boiler boiler boiler
7000 | FINAL ASSTMBLY AND PACK 1 _ )
7100 | Hand (shortrun, no pace, light)
7110 | Hand (unitand short run L’;_:_"::; ’ 2 2 2 2 1
7120 Hand ( long run, pwod
~7560 Som ~au tonat ic
_7}@ Fully mtomahc T
:_1492 | Standard perfor'\mco tut 1 2% 2% 2¢ F 3 1
1410 Standard performance test (auto) 1
’.7;12'07 i Critical test needed (see Annex 1) 2% 2* 2 2¢
—7436 ACnnrc'al ﬁguntmnt neoded ’
7440 Critical assembly equi pnont nood.&
»TS&.\ 1 Hand pack (lhort run, no pace,lighy
 ein | it and
7510 ) “Hmd pack (port run ™ P2 ,holvy) 1
7520 Semi-sutomatic pack
7530 | Pully sutomatic pack




HEXIAL MRLING
(SE £ 21.) - steem cemarsting pailers)

Rosouree Resouroecon Froducts (commoadity wm. 71,1~ )
Yo, nns 007 003 004 00%
stationary stationary [stationary|stationar: steam
power Power povar povier plant
boi ler bhoi lar boiler boi ler
RO00 FATTRTA! HANDI [NG { §
e 4 4 . e + .
£O50 I anupl 1 1 1 1
| | : . . . B ]
RO60 Manual {simple wheels and skide) 1 1 1 1
- b B
2100 4 Cranes (overhead) ¢ P3 2 ¢ N
A, 00 Conveyors (manual )
- + B S e el
R210 Conveynrs {automatic)
| . S S—
f300 | Trucks {11ft, pallats, bins etc, ) 2 2 2
4310 Trucks {on rails) e 1 1
! I G
R400 ™ levators
R500 Tranefer machine
| | N S —
L | B ol
4
8900 Other material Mamdling
'S
(SL2C £ Tll.) - stess asnaratidg boilers)
Rosvures Resosuroes Products {(commodity me, T11.1-)
Yo. 001 002 003 004 005
stationary stationary stationary!| stationary| steam
power { power power power plant
boi ler . boi ler boi Ler beiler
!
PURCHASED ITEMS
v - e + + o + p—
9100 Flectrical motors 1 1 l 1
i s + 4 - = 3 o P 3
9110 Flectrical controls (simpie) i 1 1
- 4+ ) . 4 s . 4 T - N SO S o
9120 Flactrioal controle /compiex) 1 1 1
- - 4 SR SR VP ST S W, o
»791}0 | Flactrical ~ontrois (very nonplox)_“m i ) 4. N
| 9190 Flectricali supplies other
.
- + S R— —
— b - s ool —
—
9200 Other 1# i* 1e
—— ——
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(K3 100, - siese mmsraiiag dailesn)
Resource Reseonreeyo Produects (ecoemmediny ». Ni.b )
¥o. 001 00z 003 o4 o
istationary| stationary| stationary ! etat. onary| wsieen
po P> po powny plamt
boi ier boiler b»oiler ol ler
7400 SFRVICT FUNCTIONS 1 1 S G
4,10 | Laboratory (quslity) [ SRR R S R T SR S
1570 | Laberatory (design) I .
w0 | waintenance (eritient) L [
9440 Inventory level (criticsl) 2 2 2 2
%50 Producticn sequence (crihenlr)w 1 2 ~ 2 2 2
9960 | Sub-aseembly coordination foriticsl) 2 | 2 2 2
570 Tocl and die making | 2 2 1 1
9580 Jige and fixtures P4 2 1 1
0900 General deeigsn and specification | e F] 2 2
9901 Field supervieion 2 2 « 2
L i L e .
9902 Field tests 2 2 1 2 1
¥ ®
®
*
4
_ — N
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R PO
(BIIE.£ 112.) - fairx forn senimmemt)
Pessuree Resosureces Producte (coemmodity nme. 712,% )
. 001 002
homo- cup
Foni gor f1ller
1000 NETAL FORMING
1100 Forge, fres L
1120 Forge, dis e
113 Forge, mixed free/dis
1200 Cunng, iren '
1o v e 5 -
1210 | woie
1220 Casting, mallsabls
& 4 Ccltmg, steel )
123% sand 2
1240 mold
- o
1250 Casting, non-ferrous
a5y sand '
1260 mold )
1265 dis »
1270 'CVutxng, precision -
@75 | men
1280 die
1290 C'utm(, all other
1300 Upnéttln( (Tut;ner- otc.ﬂ)’ B
1400 Fxtrusion (tubes : lh‘po;j
1500 Roll (tubes, lhapo-)ﬂ
1600 Draw (tube, wire) - ]
1700 Press, draw (tubs, einks stc,)
1710 Prass, coin (smboes ltt;.jy o
J.Bg_,vbé',”i bend (brnki) 1
1800 | Wind (motors, traneformers stc.)
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METAL RENOVAL
(81 12,3 - dairy ferm @ )
Resource Resources Products (commodity no. 712.3 )
No. 001 002
homo- cup
geni zer filler
2000 MTTAL RFMOVAL
| VY o
2100 | Turn (lathe) 1 L
2200 | Bore (drill) S |
2210 Ream l_ 1-_ 1
2300 Grind 2 1
2400 Mill 41_4 N 1
2410 | Shape (plane)
2500 Broach
2600 | Tap ( inside thread by die)
2610 | Thread (outside thread by die)
METAL CUTTING
(SITC # 712.3 - deiry ferm eggiment)
Resource Reeources Froducts (commodity no. T12.3- )
Yo. 001 002
homo~ cup
geni zer filler
3000 M=TAL CUTTING -
3100 Press shear ) 1
3200 Press punch
3300 Saw
3400 Torch B
3900 Other cutting operations
HFAT TREAT OPERATIONS
(g17C 12.3 - dairy farm equipment)
Resource Resourcaes Productes (commodity no.112.3—)
Yo. 001 002
homo-~ cup
geniger filler
4090 lEA'I_‘_‘_'!'l_I_EAT OPER_A'PIONS
4100 Furnace 1
4200 | Induction
4300 Quench
Other heat ireat operations




FABTFNING OPTRATIONS
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12,3 - dairy ferm o t)
Resource Resources Producte (commodity no., T12,3 )
Ne. 001 002
homo- cup
enjzer filler
5000 FASTENING OPERATIONS B -
5100 Sel{-tap screws L | oA | T SR S
5110 Nuts and bolte o [ T o o N
5120 Rivets e
5130 Special faste;xera -
5200 Weld, spot (lhort run) - T B R B i
5210 |Weld, spot (long run) T n
5220 Weld, conti;\;ms 1 __v___j ]
5300 |Cold flow - ) N
5310 |Force fit
5320 Brage (a1 lver sc;;lé;:) 1
5340 |Solder L )
5400 Deu;g;e_& (catch, interlock, p]u() B B ]
5500 |Glue N
5900 Other fastening operations
FINISHING OFRATIONS
(SITC # 712.3 - dairy farm equipment)
Resource Resouroes Products (commodity mo. 712.3)
Yo. 001 002
homo- cup
genizer filler
e O T (S N S —
6100 | Tumble St o]
6110 Stralghten ] ) T ]
6120 | Finieh n‘lnd S o I R S ]
6130 | Brush and polish 1 w -
6200 | Dip (to clean, prine) | ] B
6210 Dip ( to flmsh) h T B I
6300 Spray, paint (shé;{v;ﬁr{)ﬂmvvmﬂ T 1 B . ]
6310 | Spray, pmnt (auto llne) Nh____y— T S D
6320 | Spray, vitreous enamel (ahort run) S
6320 1 Spray, vi treous enamel (nuto hne) i B o
—53;)0 h Sprny, other flmshes thln above [ N
i —64(;0 F‘leotrop]ate «; 7 . 1 _ ";_ :,._. e
6500 Laminate B ]
6600 Chemcal fmiahea (anodx ze”etc )7 | | AT U S i
. e ISR S | - + SN U S N WS
. e IR SRR SR SR R .- SO & |
U SUNEDIUPY S 4 .} I 4 e
6900 Other f)ninhmg methods
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FINAL ASSFMBLY AND PACK

7C # 712,3 - dairy farm e t)
Resource Rssourcss Products (ocommodity no. T12.3 )
Wo. 001 002

homo- cup

geniger filler
T000 FINAL ASS™¥BLY AND PACK o
7100 Hand (short run, no pace, light) |
7110 1 Hana (umt and short ru.nf, 6 pace, |
T120 Hand (lonr run, paced) [
”'Iv?bO“ B ";mx—automai 4C I ) T
730A0‘ AWF"\Ally automatlc .
W'IZI‘O(M)’_ Standard performance dfest a
»'Mmlb Uﬂ:{andard per:i‘kt;;'-ml;ncekteist (auto) T )
7420 Critical test “needed (see Ann‘e-xirlA)ﬂrr o
7430 (‘ntu‘al ad ]ustment ne-eded 1
—'-]mﬂ_ (‘mtxcal assembly equxpment needed B
ZIE(EO:_: Ea_.nd' pack (_lhort run, no pace lxght) - )
75_12*- Eir,d pack (mi;;m no pace , heavy)
7520 Som—automahc pack
7530 | Fully automatic pack

MATERIAL HANDLING
(s17C 12,3 - dairy farm e nt )
Resource Resouroes Products (commodity no, T12.3 )
No. 001 002

homo- cup

geni zed filler
8000 | MATFRIAL HANDLING
8050 | Manual -
8060 Manual (l1mp10 wh«ll and skids) -
810V Cranes (overhead) ‘ T
8200 Conveyors {manual )
8210 1 Conveyors (automauc) i ”ii W_;'
8300 | Trucks (1ift, pallets, bms ste. )
—t_ﬁiF Trucks (on raljs“)i
ggo Fievators o
8500‘“1—';&15{'.1' muc;hxno
8900 Other material handling
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FORCHASFD ITEMS
(BLIS # 7023 - dajry farg equipment)
Resouroce Resources Products (oommodity mno. T12.3 )
Yo. 001 002

homo- cup

geniger filler
9000 | PURCHASFD ITFMS
9100 Electrical motors
9110 | Electrical controls (simple)
9120 Electrical controls (complex) 7
9130 Electrical controls (v;ry complex)
9190 Electrical eupplies other

SERVICE FUNCTIONS
(SITC # 712.3 - dairy farm equipment)
Resource Resouroes Products (commodi ty no. 712,3 )
Ro. 001 002

homo~ cup

geniger filler
9500 SERVICF FUNCTIONS
9510 | Laboratory (quality)
9520 Laborstory (design)
9530 Maintenance (critical
9540 Inventory level (Ex:iﬂca.ﬂ
9550 Production sequence (critical)
9560 Sub-assembly coordination (critical)
9570 Tool and die making
9580 Jigs an® fixtures
9900 Ceneral design and epecifioation
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FETAL POSRIN
(4176 ¢ T19.1 = hesting sad ceoling squiment)
Tlesouroe Resouroces Products (oommodity no. T19.1- )

Yo, 001 002 003 004 007
walk-in freerer oold- surface ice cream
cooler- hold cooler delivery

refrigera- storage unit
tor vat
_LOOO_ 4»_M_F_7:l"Al. FORMING _ [ D S L B ]
1100_| Fores, free | 1 '
1120 Forge, die
:1i30 ”4 Forge, 'mxed ;‘r_:;/die ie T _____'—_—
1200 Casting, 1T iren - o
71205 w"‘aand -
w10 | meld
1?20 A(A‘;shng, malleable
12 30 ””Cﬂa’akting, nteel i 7]
135 | eand 2 1
1010 | mold
1250 Caatmg, n;;i':—r;vu- T R
1255 |  sand i
1260 molci'wwm T B T
265 | ae N
1270 Cantyxin’g‘:iprecuion T -
1215 | mold
K R T
1290 | casting, "all other
| 136_0 Upsetting (futener::t; )
“1400 | Txtrusion (tubee, shapes) 1
1500 | 1 nonmm, shapes) T 2 2
iZO_O~ Draw (tubo wlre) o
1700 Prees, draw (tube, amkn etc. ) 1 2
1710 fgrﬁe;a, coin (emgd;s "e’tc ) 1 2
?E(ﬁ)ﬂn”ﬁeu, vend (brake) N 2 1 1 2
1800 | Wind (motore, ‘transformers etc.)




KYTAL RFFOVAL

(K26 # 119,) - heatine and oooling squipment)

Resouroces

F'roductes
001 002 003

walk-in

cooler~

refrigera~
tor vat

freezer
hold

cold-

storage

(commodity
004

surface
cooler

no., 119.1- )
007

ice cream
delivery
um t

METAL REMOVAL

Turn (lathe)

Bore (drill)

Ream

Grind

Mill

I Shape (ﬁi;no)

Broach

Tap (inside thread by die)

Thread (outside thread by die)

MTTAL CUTTING

(SITC # 719.1 - heating and coolirg equipment )

Resources

Froductes
001 002 003}

cold
hold

walk-in freerer
cooler-
refrigera~

tor vat

storage

(commodi ty
004

- eurface
cooler

no. 719.1- )
007

ice cream
delivery
unit

METAL CUTTING

Press shear

Prees punch

Saw

Torch

Other cutting operations

HEAT TREAT OPERATIONS

(SITC # 719,1 - heating and cooling equipment )

Resouroe

No.

Resouroces

Productes
001 002 003

walk-in

cooler-

refrigera-
tor vat

freerer
hold

cold-

storage

(commodi ty
004

surface
cooler

no. 719.1- )
007

ice creaam
delivery
unit

HEAT TREAT OPFRATIONS

Furnsce

Induction

Quench

Other heat treat operations
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FABTENING OPFRATIONS
{) 1 - heating and couling equi 1)
Resource Resources Produc tes (commodity no.719.1-)

No. 001 002 003 004 007
walk-in freezer cold- surface ice cream
cooler- hold cooler delivery

refrigera- storage unit
tor vat
5000 FASTPNING OPFRATIONS o
_‘XOO T S‘é‘if:;é;p BCTews 1 1
4110 | Nute and bolte 1 1 o
300 | Ravets a R ‘
L1130 1 v?pegiai‘;"géu{éners‘ 1
(00 | Weld, spot (short run) 1
F‘{;‘i() Weld, spot (long run)
b‘)V?;O Weld, continuous 1 2 2 1 P

5300 | Cold flow

5310 Force fit

5320 Braze (silver eolder)

5340 Solder

5400 | Desigmed (catch, interlock, plug)

5500 Glue

5900 Other fastening operations
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(s 19,1 ~ heating and cooling equipment)
Resource Resouroces Producte (commodity no. 719.1- )

No. 001 00z 003 004 007
walk-~in freezer cold- surface lce craam
cooler- ho1ld cooler delivery

rrefri(er-a— rtorage unit

tor vat
6000 FINISHING OPT'RATIONS
6100 | Tumble I
6110 Straighten B
610 Finish grind 1 1 1
6130 | Brush and polish 1 1 1 1
6200 Dip (to clean, prime ) 1
6210 | Dip (to finish)
6300 | Spray, paint (short run) 1
6310 Spray, paint (auto line)
6320 Spray, vitreous enamel (short run) ) 2
6330 Spray, vitreous enamel (suto line)
6390 Sb;e;&, other finishee than above
6400 | Tlectroplate
65CC B Laminate o o
6600 Chemical f%pishes (anodire etc.)
6900 Other finishing methods
FINAL ASSEMBLY AND PACK
(SITC # 719.1 ~ heating and cooling equi_pn_:_en_t)

Resource Resources Products (commodity no.719,1- )

Yo, 001 002 003 004 007
walk-in freezer cold~ surface ice cream
cooler- hold cooler delivery

refrigera- storage unit
tor vat
T000 FINAL ASSEMBLY AND PACK
7100 | Hand (short run, no pace, light) 1 1
7110 | Hand (unit and short run, ° P2¢® 1
7120 Hand (long run, paced) B
7200 Semi-automatic )
7300 Fully automatic
7400 Standard performance test 1
7410 Standard performance test (auto)
7420 Critical test needed (see Annex 1)
7430 Critical adjusiment needed
7440 Critical assembly equipment needed
7500 | Hand pack (short run, no pase, light) 1
7510 | Hand pack (::;:t“:m no pace, heavy) 1
7520 Semi--automatic pack
7530 | Fully automatic pack [
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MERAL DNERLDS
(EIT% £ 719, - hestiag sed seeling squimmat)
Resource Resouwureces Products (commodity ne. TI9.1-)

No. 001 00z 003 004 007
walk-in frearzer cold- surface Hoe oresm
cooler- hold cooler delivery

refrigera- storage wait
tor vat
__80097 B ﬂWRIA'L HANDLING 1 | Lo A
[pOSO  (Manwar . b 4t 4_
8060 Manual (n_x_mgl_roi wheels and sk lk]dl) I
8100 Cr;;@; Tovorhead) ) 1 o i
[ 8200 | Conveyors (mumal) t s
—R?lb ‘ (‘onveyon (uutomanc) . .
£300 | Trucks (hftr,rfm}lots, b‘i_r_x_l o’tﬂc’ )’ 1 N
£310 | Trucks (on 111_7173_“)“
400 rlevators B 1
Af“)OO Transfer machme
8900 VOt'h;;mtoriul handling 1T
PURCHASFD ITFMS
(SITC_# 719.1 - heating and occoling equipment)
Hesource Resources Products (commodity no. 719.- )

No. 001 002 003 004 007
walk-in freesger cold- surface ice oresm
cooler- hold cooler Aslivery

refrigera- storage unit
tor vat
9000 | PURCHASFD ITTMS
tQ_{OO Flectrical motors
92110 Flcctncul controls (n-plo: |
91,0 Wloctricnl c;w;ltrol' (complex) |
61 | Flectrical controls (very conplox)
_:)NO Electrical supplies other 1+




)
(.2 D% - heatiag sl sealing senismend

Ressuree Reoosross Produets (ecomsodity m ™)

. 001 202 003 004 007
walk-in freeser oceld- wur faoe hoe oream
eoe ler- ho 14 oo ler delivery

refrigors- storage wmlt
Sor vt

9%00 SFRYICY PUNCTIONS
... -4 e ST S . v P 'SHPEPNUVRUSIVID SN U S VI W »

9510 | Laberatory {(quality)

4 b 4 — 4~ ST W 4
{ )

| 9520 Laboretory {desigm) { 4 1 | i ]
9530 | Maintenancs ~ritical )

- + + promme 1
1540 | Inventory jevel cpiticel)

+ 2 4» S J

LYy ) Prodact sn gemence (aritical ] 4 |
9560 . Sun- amsembiy coordination (orltiol.l)

| } L J— —
9576 Poo ! and dis saking 1

- 3 B TR &
9580 | Jige and fixtures 1
9900 Yﬂmrnl design and specification
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(S 1105 - s, SUSTSSEMEL.. SMIEADNNS)
Rasowrce fesounrsen Products (semmedity ne. T19.2- )
Ye. 001 002 003 004 oes oo oo
turbine | centri- rotary air air e contri-
Pumps fugal Panps COM- com ocon- fugenl
pumDs r o pr fans
100G MTAI FORFING
s 4+ e SRR 4 + + -4 o -
00
1 Forpe, free ) . ] 1 1 1. 1l b
i10 F‘nrn, dis
— = 3 + A e i S g BTN NS et
1,10 | Forpe, mixed fm/du 1 1 1 1 1 1 1
s + -
1. 00 *(‘unng, iren N R
1. 0% + -nad 2 2 2 2 2 2
1o mold
BN —— p— B F N SN .
1.0 t‘nnnp, nlhobh B
1o (‘unw, ntnl
;;;;;; S
1 4 | sand 2 2 2 2 2 1
+ NN e JUR N S
1-40 *. mld B B o ~
josC Cunnp, m-fmeuo
+ X bididhidan NPT USRI S -
1 sand o 2% 2%
b T e e et e e i e e e e
[ mold
+ R, — SN & - —
lobh die
+ . [T b - e T N —— B T
1270 | Casting, precision
‘ T ¥
| A wold
- + . [ [
1. 80 | du
1. — —
1. 90 (‘utmf, lll oth.r
¢, — SN S PNV "S-
1300 Upsetting (futonou ste.)
4 e I TORNEUSRIURFENSS
1400 #'xtmnon (tubes, 'hupn)
B S et 4
1520 Roll (tubes, ohnpo-)
} B U
1920 *Bondn\( rolls 2
. _ 4
1600 * Drew (tube, wire)
- B R —
1620 ’D!'lvlnf - seamless tubing
1700 ;PI‘QII' draw (tubs, einks etc, )
L IO U
1710 ;Pr.ol, coin (emboss etc. )
1120 Press, bend (br-ko) 1 1 2
1800 thnd (noton, traneformers e4c.)
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NETAL NFNOVAL
(E3E.£.710.2 - wems, ocusreseors, oentrifuges)
Resouree Resenreses Products (commodaity nmo. 7T19.2- )
Yo. 001 002 003 004 005 006 007
turbine | centri- | rotary air air Zas centri-
pumpse fugal pumps com— com— com- fugal
pumps rressor | pressor | pressor fans
| 2000 | WFTAL_RFYOVAL | )
2100 | Turn (lathe) 2 2 2 2 2 2 2
2200 | Bore (drill) 2 2 2 2 2 2 2
2410 Ream 2 2 2 2 2 2 P4
} 4 - B
2 300 Grind 2 2 2 2 2 2 2
400 Mill 2 2 2 P4 2 2 2
2410 | Shape (plane)
L | i
2500 Broach
- L g .
2600 | Tap (inside thread by die) 1 | 1 1 1 1 1
2610 | Thread (outside thread by die) 1 1 1 1 1 1 1
MYTAL CUTTING
(SI7C # 719.2 - pumps, compreseors, centrifuges)
—
Kesouree Resources Producte (commodity no. 719.2-)
Wo. 001 002 003 004 005 006 007
turbine centri- rotary air air gas centri-
pumps fugal pumps com— com- com— fugal
pumps pressor | pressor | pressor fans
3000 METAT CUTTING
" S —— e . R STV GRS S U —— [ —
3100 Press shear 2
1200 Press punch o u . 1 I i 1
5 | U ] 0 SO SR S
3300 Saw
- 3 —t ~
3400 Terch )
- [E— - - - B N 4+
3900 Other ocutting operations
HTAT TREAT OPERATIONS
( 2 - s, compressors, centrifuges)
Resoures Resoursces Products (commodity no. 719.2-)
No. 001 002 003 004 005 006 007
turbine | centri- | rotary air air gas centri-
pumps fugal pumps com- com- com- fugal
pumps l pressor | pressor | pressor fane
¥
4000 ) WEAT TRFAT OPERATIONS
= S —— [T § . S S WU SR -
4100 Furnace 1 1 1 1 1 1 1
b N SHEN S A S -
4200 | Induction
[ 4300 | Quemoh ]
b - el e et
-
4900 | Other heat treat eperations
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) 4 OPFRATIONS
2 - OmpPressors % )
Resource Resources Products (commodi ty m.119.2—)
Yo, 001 002 003 004 005 006 007
turbine centri- | rotary air air s centri-
pumps fugal pumps com- com- ocom- fugal
pumpe preseor | preesor | pressor fans
5000 FASTFNING OPFRATTONS o - N
5100 Self-tep screws L
5110 Nuts and bolte 1 1 1 1 1 1 1
9120 Rivets ’ 1

5130 Special fasteners

5200 | veld, spot (short run)

5210 | Weld, spot (long run ) )
5220 vield, continuoue | 1 1 1 1 2

5300 | Cold flow

Force fit

NB-r;:zé TlTlver solder)

Soldsr
Designed (catch, interlock, plug)

L g

5900 Other fastening operations
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FINISHING OPTRATIONS
( 2 - 8, compresgors, cent )
Ro;:\u-oo Resouroces Products (commodity no, 719.2-)
y 001 002 003 004 005 006 007
turbine centri- |rotary air air gas centri-
pumps fugal pumps com- com~ com-— fugal
pumps pressor | pressor |preesor fans
6000 FINISHING OPERATIONS
6100 |Tumble N i ’
6110 Streighten )
6120 |Finish grind 2 2 2 2 2 z z
6130 |Brush and polish B
6200 |Dip (to clean, prime) 1 1 1 1 1 1
6210 |Dip (to finish) T
6300 Spray, paint (short run) 1 1 1 1 1 1 1
6310 Spray, paint (auto line) 1 1 1 i 1 1 h
6320 Spray, vitreous enamel (shorutﬂr\m) 2% 2% 2% 2% el 2% 1+
6330 |Spray, vitreous enamel (auto line) 2 2 2 o o 2% ]
6390 Spray , ot:};-rwf‘ipé shes than above B
6400 Electroplate ~~
6500 lLaminate
6600 Chemical finishee (anodize etc.)
6900 Other finishing methods
FINAL ASSEMBLY AND PACK
(SITC_# 719.,2 — pumps, compressors, centrif\m)
Resource Resources Products (commodity no, 719.2-)
Yo. ool 002 003 004 005 006 007
turbine centri- | rotary air air gus centri-
pumps fugal pumpe com- com- com- fugal
pumps prassor | pressor | pressor fane
T000 FINAL ASSFMBLY AND PACK
7100 |Hand (short run, no pace, light) ; ]
7110 | Hand (unit and short mn,m' 2 2 2 2 2 2 2
7120 Hand {long run, paced)
7200 Semi-automatic
T300 Fully automatic
7400 Standard performance test 2 2 2 2 2 2 2
7410 Standard performance test (auto)
7420 Critical test needed (see Annex 1)
7430 Critical adjuetment needed
T440 Critical assembly ecquipment needed
7500 Hand pack (short run, no pace, light i )
7510 | Hand pack (:nhoirtmmnlno pace, heavy) B
7520 Semi-automatic pack
7530 | Pully automatic pack
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VATERIA NG
(sI7C # 719.2 - s, compressors, centrifuges)
Resource Resources Products (commodity no.719.2-)
No. 001 002 003 004 005 006 007
turbine centri- | rotary air air Fas centri-
pumps fural pumps com- com-— com-— fugal
pumps pressor | pressor | pressor fans
’EJOOQ - I.'.A'I';"ml\l HANDI.ING I S B
LOEQ Uanunl 1 1 1 1 1 1 1
vo60  |i anual (simole wheels and skids) | 1 | 1| 1 1 1 1 1
i100 [oramen (overhend) | e | e 1 e 2% 2 2% 2%
[ £, 00 Convcyor;(};a;ﬁai) R S 1 T 1 1 1 1
"0,10 |conveyors (amtomstic) 1
bB}(SO k’T‘r‘ucks (lif‘t, pallet"—a, bins e_tjj:)__-«_ 2 2 2 2 2 2 2
(7310 |Trucke {on raile) -
oo [riewaters |
100 [tranater anchine
‘P,f)OO Other mateial handling I

PURCHASTD ITiMS
(SITC # 719.2 — [umps, COMPressors, centrifuge B)

Resource Resources Products {commodi ty no.719.2—)
No. 001 002 003 004 005 006 007
turbine centri- | rotary air air Fas centri-
pumps fugnl pumps com- com- com- fugal
pumps pressor pressor pressor fans
9000 | PURCHASTD TY4THS
a100 *lectrical motors 1 1 1 1 1 1 1
9110 ;‘1«-ctrica1 controls (simple) T —-»-—1 I 1 1 1 1 1
91,0 “lectfi:;l controle (complex) 11 1 1 1 1 1
0130 ["‘lectr'*“ix;;ir “controls (very complex) 1 1 1 1 1 1
| R .
|
{ ! N I
o0 { Other purchased supplies 1* 1* T 1 1 1 1*
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CF ONS
(s 2 - 8, COMpressors, contri s)
Resource Resources Productse (commoc ity no. 719.2- )
No. 001 002 003 004 005 006 007
turbine | centri- | rotary air air Fas ceniri-
pumps fugal pumps com- com- com— fugsl
pumps pressor | pressor | pressor fans
9500 SFRVICF FUNCTIONS
9510 Laboravory (ruality) 1 1 1 1 1 1
9520 Laboratory (design)
9530 Maintenance {criticsl)
9540 Tnventory level (critical) z 2 2 2 2 2 b
9550 Production sequence (critical) 2 2 2 2 2 2 2
9560 | Sub-assembly coordination (critical) 2 2 2 2 2 2 ?
9570 Tool and die making 2 2 2 2 2 2 i
9580 Jigs and fixtures 2 2 2 2 2 2 2
9900 Ceneral design and specification z 2 2 2 2 2 2
9910 Field supervision 2 1 1 2 2 2 1
9920 | Field tests 2 1 1 2 2 2 1
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METAl FORMING
8 - electrical goods and appsratuses s 8/ )
Resource Resources Products {(commodity no.729.9- )
No. 001 002 003 004
specialty| single plug cartridge
trang- pole fuse fuse
former switch

1000 }TTAT FORNTNG
1100 Yorpe, free F

- B g O

1170 Forre, die

1130 | Ferge, mixed free/die

100 Casting, iron
SO UR Shie Ll

1205 sand
- e T

110 mo td
s bl

1020 Carting, malleable
- e o

Casting, steel

B S

sand
@gld

Casting, non-ferrous

sand

mold

die

Casting, precision

mold

die

Casting, all other

Upsetting (fasteners etc,)

Fxtrueion (tubesT";hapeu)

Draw (tg?g, wire)

Press, draw (tube, sinks etc.) 1
Press, coin (emboss etc.) 1 1
| Prese, bend (brake) 2 ! 1
Wind (motors, transformers etc.) 2
a/ not elsewhsrs specifisd,
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METAL XPNOVAL
(SXIC # 729.9 - slectrice] goods and spperatuses, nie.s,)

Resource Resouroeces Products (commodity no. 729.9- )
No. 001 002 003 004
specialty | single plug cartridge
trans- pole fuse fuse
former switch
2000 METAL RFMOVAL
2;00 “‘m_ (1ath:)ww ——— i BN I S S SN SR NN
2200 [Bore (dri11) ‘ 1 o o T T
2210 |Ream N
,2350 rina U S S ——
5400 S - B R —-}
2410 |Shape (plane) ) )
5500 M rena M —— N e
2600 |Tap (inside thresd by die) 1 T
261C | Thread (outside thread by die) o I ) 1T T

METAL CUTTING
(81TC_# 729.9 - electrical goods and apparatuses, n.e.s,)

Resource Resources Products (comnanodity mno. 729,9- )
Ko. 001 002 003 004
specialty| single plug cartridpe
trans- pole fuse fuse
former switch

3000 | MFTAL CUTTING

T®_‘ Press shear ' T T e __{“' I I ]
o ooy e i i Rt S ]
S U [ SN TS UUUI T S SR L
3400 | Toron R ]
3900 | Other cutting operations R . -

HEAT TREAT OPERATIONS
(8ITC_# 729.9 - electrical goods and apparatuses, n.e.s,)

Resource Resources Products (co~-me?1ity no.779.9- )
Ko, 001 007 003 004
specialty! smingle plug cartridge
trans- pols fuse fuse
former switch
4000 H*AT TRWAT OPFRATIONS ! .
4100 Furnace
L - e S N e - + - ~
200 Inductio
"4“‘7 g [‘.u.. n % TR —— Y S— - OB, -‘Ak b - - -4
A300 Quench
TLE OIS Bk . S N R N S e e
S . .
- ) . BN S
4900 Other heat treat cperations
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FA NG OPFRATIONS
(SITC # 729,9 - electrical poods and apparatuses, n )
Resource Resources Produztes (commodity no. 729.9-)
No. 001 002 003 004
specialty | single plug cartridge
trans- pole fuse fuse
former switch
“»000 FASTENING OPERATIONS
5100 | Self-*ap screws IR 1 |
T S B p
o0 | Rivets
[ <130 | Special fasteners ]
| 5200 1 Vrviellcll, spot (short run) B
5210 ﬁpv\r'eld, spot (long run)
| ‘52?0 Vw‘eld”, . co‘rrll{:inuous
300 | Cold flow
310 | Force fit
(5320 | Braze (silver solder) o
5340 | Solder 1 2 1
5400 | Designed (catch, interlock, plug)
5500 | Glue
5900 Other fastening operations

—
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FINISNING OPFRATIONS
(317¢ # 729.9 - sleotriosl goods and spparstuses, n.e.s,)

Ro"louroo Resourcass Produots (commodity mo, 729.9- )
o 001 002 003 004
specialty | single plug cartridge
transe- pole fuse fuse
former switch

€000 FINISHING OPERATIONS
6100 Tumble

6110 Straighten

6120 Finish grind

6130 Brush and polish
6200 | Dip (to clean, prime)
6210 | Dip (to finish) 2 2
6300 Spray, paint (short run)

6310 Spray, paint (suto line)

6320 Spray, vitreous enamel (short run)

6330 Spray, vitreous enamel (auto line)

6390 Spray, other finishes than above
6400 Flectroplate

6500 Laminate

6600 Chemical finishes (anodise etc.)

6900 Other finishing methods

FINAL ASSEMBLY AND PACK

(SITC # 729,9 - electrical goods and apparatuses, n.e,s, )
Resouroe Resources Producte (commcdity no, 729.9- )
No. 001 002 003 004
specialty | single plug cartridge
trans~ pole fuse fuse
former gitch
7000 FINAL ASSVMBLY AND PACK
7100 | Hand (short run, no pace, light)
no pace,
7110 Hand (unit and nhprt TUn ) cavy)
7120 Hand (long run, paced)
7200 Semi ~automatic 2 1 1 1
7300 Fully automatic L
7400 Stmdﬁrd perfgmmce test 1

7410 | Standard performance test (mto)__
7420 Critical teet needed (see Annex 1)
1430 | Critical adjustwent needed

7440 Critical uumblyr ;q;nip;int :odod

7500 | Hand pack (short run, no pace, light
unit and

7510 Hand pack (lhor . no pace, heavy)

7520 Semi-automatic pack 1 1 1 1

7530 Fully automatic psok
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BATRRIAL BARRAINY
(BI7C # 729.9 - slectrionl geods and apperatuset. Ratal)
Resource Rssourcss Products (ocommodity mo, 729.9- )
No. 001 002 003 004
specialt y|single plug cartridgs
trans- pole fuse fuse
former switch
p>000 ) lt'.ATFR}A_Ii !!ANT;T,ING o
PﬁSO ngual 1
(060 | Manual (eimple wheels and skids) | 1 1 1 !
7100 [ oranes (overness) |
i2_00 i Conveyors (manual) 1 1
10 Co;voyora (automatic) o o
R300 | Trucke (1ift, pallets, bins etc.) 1 1 1 1
( 7310 | Trucks {on rails)
T-F_MOO ' F,lw;atora
2_00 ﬁ | Transfer machine
AR S
—.8900 Other matsrisl handling
PURCHASFD ITYMS
(s 2 - ¢leotrical goods and at )
Rssource Rssourcse Producte (oommodity no. 129.9- )
Yo, 001 002 003 004
specialty | eingle plug cartridge
trans—- pole fuse fuss

former switch

3000 PURCHASYD ITEMS

9100 Flectrical motors

9110 Flectrical controls (eimple)

9120 | Flectrical controls (complex)

9130 Electrical controls (very complox)

9190 Electrical supplies other

TSN —

9200 Mechanical supplies 1 1 1




(SIE £ 2292 - slscirical cobin md smmrcateset, Aatols)

Rossures Reseoeurces Products (cemmodity ne, T29 .9 )
e, 001 002 003 004
specisity single plug cartridge
trans- pele fuee fuse
former ew1 tch
9500 SFRVIC™ FINCTIORS !
R pe 4 N S S
9510 lLaboratory {quality)
R - . - SR S S S SNV SSUNUREURITRD S N S— —d
9520 Laboratory {desipn)
S [ G - 4
9530 Maintenance (critical) )
L 7220 ] B I S L i -
9540 Inventory level (critical)
e L B e - N
9550 Produ ‘tion sequence {eritionl)
9560 Sub-assembt:ly roordination (eritical)
9570 Tool and die naking 1 1 1 1
— — - SRS
9580 Jigs and fixtures 1 1 1 1
9906— General design and specificatien 2 1 1 1
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] t This product is made of tin-plated steel,
with a cover of ihe same material. Weight - approx. 15 1v.

Reference - Penn-Michigan Co.Catalog. SIC no. 3443 (boiler-sho
mamufactures including tanks and processing and storage ve-ul-?.

Regource notes: 6900 is a hot tin-plate dip process using a
Rinimum of 30 per cent pure tin.

Product description: Complete at factory, a standard-line,

non-pressure tank. Reference - Buffalo Tank Corp. Catalog,
Tank No. 12.

Regource notes: The standard performance test 1s a hydrostatic
test,

The critical test needed 13 an ultrasonic test.

Other purchased iteme needed are nozzles and flanges.

Product descrirtion: Complete at factory, a standard-line, nom-
pressure tank. Reference - Buffalo Tank Corp. Catalog, Tank
Wo. 69.

Regource noteg: See 692.1-002 above.

Prodyct description: 50 gallon unit, stainless steel inside and
out, with agitator and 1/6 horsepower motor. Weight - approx.

670 1b. Reference - Creamery Package Mfg. Co. Catalog - Series 40,
Multi-Process Tanks.

Product dogcm?txon: 50 gallon unit, stainless steel with an
agitator and 1/4 horsepower motor. It 1s used to flasr ice-
oresa before freezing. Weight - 250 1b. Reference - Cherry-
Burrell Corp. Catalog, Univat Mix Flavor Tank.

Prodyct description: Capacity - 244 cu. ft. gas at 2200 p.s.i.
and 700 F. Reference - Airco General Corp. Catalog.

Regource notes: A pierce and draw prooess.
A hydrostatic test,

An ultrasonic test.
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Prod. No./Res. Wo.

711, 1=001 /e

" " /7 400
" ] /7 420
" " /9200

" " /9510

711,1-002/~——

711,1=003 /——

711.1-004/ e

711, 1--00% / oee

712, 3001 /—=ee

7120 300/ cmenne

7194 1=001 / s

Product description: Water tube, 15 p.s.i. to 449 p.s.i.
SIC no. 3443. Reference - Combustion Engineering Co. Cataloeg,
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, fastemers,
piping, valves, nozzles, flanges etc., as required.

Metallurgical research - chemical and spectroscopy.

Product description: 450 p.s.i. working steam pressure or
250,000 1b. of steam per hr. Reference - Combustion Engineering
Co. Catalog, boilers VP-12W and VP-14W, Sweet's Plant Engineer—
ing File 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 - Fedearal Boiler Co. Catalog, Series AST.

Prodyct description: Boiler used for pasteurization and cleam~
ing in ice-cream plants. 10 horsepower unit, gas or oil fired.

Weight - 500 1b. without burner. Reference - Kisco Boiler and
Engineering Co. Bulletin KSA 20-457, "2-Drum Hi-Ff Steematic
Boilers."

Product description: 100 gallons per hour capacity. Frame com—
tains pumping and pressure mechanism. V-belt drive. Motor and

cylinder block and controls attached. Weight - approx. 1200 1b.
Reference - _herry-Burrell Corp., Model A. SIC no. 3551 (Food
Products Machinery).

Product description: Consists of frame, hopper, filling mech~-

anism, cup dispenser, capper and positioner. Uses 1/2 horsepower
motor. Weight - 300 lb., Reference - Anderson Brothers Model
mno. 34. SiC nc. 3551 (Food Products Machinery).

EM% %gcnp‘um: Aluminised steel walla, top, and outside
ttom. Inside bottom 1s plywood, covered with non—skid mineral
ocating. Insulation 1s cork or fibre~glass. Dimensions:

10' 2 13' x 8', Weight - approx. 2500 lb. Reference - American
Cesler Co. Bulletin No. A-2. 3IC na 3585 (Refrigeration Machinery).




Prod. No./Res. ¥eo.

119.1-002/—

719+ 1=003 /e

" » /9%
719 1=004/ e

" " /1 2%
. " /Blm
" " /m
719, 2~003 /=

/NG, 10/4
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iont Ice—cream freeser, 20 quart unit. Produces
lons of ice-cream per hour. Product has self-contained,
air-cooled 3 horsepower refrigeration unit. Weight - 960 1b.

Reference - Emery Thompson Machinery and Supply Co., Model 20HSC-A.
81C no. 3585.

wct description: Vat holds ice~cream mix until needed for
sing. 90 gallon unit with direct expansion refrigeration
air-cooled unit. Weight - 586 1b. Reference - Paul Musller Co.,
PB Model 90, PM-BEE Tank. SIC no. 3585.

Regource note: Refrigeration controls needed.

t description: Reduces temperature from pasteurising
temperature (approx 168° F). to a processing temperature (40-
$0° F). Exterior is mild stoel coatsd with a heavy-duty vinyl
plastic. Tubing and fittings are of stainless stesl. Weight -

approx.750 1b. Reference -~ Creamery Package Mfg. Co., Bantam
Neat Exchanger. SIC no. 315395,

ygt description: Dry-ice pushcycle. Painted steel inside

out. Fibrs glass insulation, Stainless steel pushhandle.
Nounted on air-inflated tires. Bicycle unit atta-hed. Weight -
200 1b. Reference - Worksman Trading Corp. Bulletin. S5IC no. 1585,

E?w_:t description: Vertical pump for wells. e.erence -

is Chalmers Co., Vertical Turbine Praps, Bulletin 52C9409.

8IC no. 3561 (Pumps and Compressors).

Regource notes: Overhead cranes needed for very large units only.

Bearings, seals, lubrication fittings, gages, piping, valves stc.,
as required.

1 ription: 3Single stage, single-suction, frame-mounted,
with a 1—1,4 x 1-1/2" discharge outlet. Reference - Allie-
Chalmers Co., Nodel F-2L. Sweet's Plant Engineering Pile no.
4a/AL, Bulletin CP 2,2b, p. B, SIC no., }561.

Resource notes: This process needed for bromse-filled or all-
bronse pumps.

For very large units only.
Same as 719.2-001.
t descriptiont 100 p.s.i. and less. Referense -

Pump Co., 1 K. Sweet's Plant Ingissering Pile ne.
Bulletin 67s, p. 3. 8IC me. )%1.
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Prod. No./l... Be.

719.2-003/12%%
n /8100
" " /m
719, 2-004/ =eeeee
" w /8100
" " /9200
719.2-008/——
" " /alm
" " /,m
719 4 2<006 /memuee
= - haw
[ [ ] mm
" " /m
719, 2-007 /=
) " /‘axm
" " /m
729.9-001/ ==

Cast Wromse rotor.
For very large units omly.
Same as 719.2-001.

t degoription: Statiemasy, 1 and 1/2 heveepower end wades.
Reference - Ingersoll Rand Co., Type O, Nedel 1DC 1. Bweet's
Plant Engineering File no. 4b/ll¢-

Regoyrce notes: For very large units emly.
Same as 719.2-001.

Emt description: Stationary, frem 16 te 100 hersspewer.
ference - Ingersoll Rand Co., Type 40, Nodel 1008. Buweet's
Plant Engineering File no. 4b/Ing.

Regource notes: For very large units only.

Bearings, seals, lubrication fittings, gages, piping, valves ete.,
a8 required.

m& description: A ocentrifugal and axial compressor.

erence - Allis Chalmers Co., Modular "Cemtri-Stack" Compreseesr
Nedel no. VT-207. Sweet's Plant Engineering Pile mo. 4WAL, p. 11.
81C no. 3%61.

Besource nctes: Cast aluminum impelles.
Por very large units only.
’“ “ 71902-(”5.

Fmt description: Referense - Duffale Noge Oog 'I-ﬂw
entilating Fans Type I, Bulletia P=106. 81C se. Y984 (Indne~
trial Fans).

Beaource notes: For very large waits emly.

Same as 719.2-00%.

Ws Specialty tremsfermer fer bolls and Wussere.
ace mount, primary - 119 velt, 50/60 ayeles, sesendasy 10

velts and 1/2 amps. Dimensioms: 2.375" and 2.31" hMigh.

Boferense - Eagle Electric Mfg. Co. Cataleg me. 207. SIC me.
34) (Current—carryiag Wiring Deviees).
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Pred. Bo./Nes.¥e.

1729.9-002 /= 1 Bingle pele switeh, dust aprem with plastic
sare, velts. Reference - Engle Rlectric Mamufactur-
ing Catalog no. 12213, SIC me. )643.

129,900} /— gmci description: Plug fuse, 15 amps. Reference - Eagle
ectric Mfg. Co. Catalog mo. 675. SIC mo. )64).

129.9-004/ —— 5%1 description: Nom-remewable cariridge fuse, ferrule type,
volts, 60 amps. Referemce - Engle Eleetric Rfg. Co. Cata-
log no. 655.




.
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List of manufacturers

Catalogues of the following manufacturers were used for reference in this paper.,

AIR REDUCTION CO., Airco Industrial Cases Div., 1125 Globe Avenue, Nountainside,
New Jersey

ALLIS-CHALMERS Manufacturing Co., 100 Church Street, New York, New York
AMERICAN COOLER CO., 3733 Sutherland Street, Indianapolis 18, Indiana

ANDERSON BROTHERS MANUFACTURING CO., 37-25 Veron Boulevard, Long Island City,
New York

BUFFALO FORGE CO., Buffalo, New York

BUFTALO TANK CORP, Division of Bethlehem Steel, South Avemwe, Dunellem, New Jersey
CHERRY-BURRELL, CORP., Cedar Rapids, Iowa

COMBUSTION ENGINEERING CO., 277 Park Avenue, New York, Few York

CREAXERY PACKAGE MANUFACTURING CO., 1243 West Vashington Boulevard, Chicage 7,
Illinois

EAGLE ELECTRIC MANUFACTURING CO., 23-10 Bridge Plasa South, Long leland City,
Weow York

IMERY THOMPSON MACHINE AND SUPPLY CO., 1349 Imwood Avenue, New York 52, New York
FEDERAL BOILER CO., Div. of Federal Rydronics, Inc., Midland Park, New Jersey
INGERSOLL RAND CO., 485 Madison Avenue, New York, New York

KISCO DOILER AND ENGINEERING CO., 2400 DeKald Street, St. Louis 4, Nissewri

VIKING FUMP CO., 1095 Peterscn Lame, Secaucus, New larsey









