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CHAPTER I 

PLANNING THE CENTRAL OFFICE 

Chapter I 
Section 1 

SECTION 1. INTRODUCTION 

An order for telephone central office equipment arriving at Hawthorne or Kearny is the 
result of very exhaustive studies extending usually over a period of several years. 
The Telephone Company, in carrying out its purpose of providing satisfactory telephone 
service economically in all areas under its control, must by necessity be entirely 
familiar with all of the conditions that may affect this service. such familiarity can 
be obtained only by careful investigation and analysis of these c-0nditions. By means 
of a proper summary of the results of such studies, a clear and concise picture of not 
only the present status but also of the expected future status of each exchange area is 
continuously maintained. As time passes and the periods for action as noted on the sum­
maries for each area arrive, orders for additions to existing central offices or for new 
central offices, as the case may demand, are originated and sent to Hawthorne, or Kearny 
for fulfillment. 

The Telephone Company's studies are carried on by highly spec1alL~ea groups a':; follows: 

2. 

3. 

The Commercial Engineer !orecastB the prospective dem:.rnd for telephone service 
in each area and also the revenues which may be expected 1! this demand is met. 

The Plant Extension or Fundamental Plans Engineer, using the commercial En­
glneer's forecasts, prepares construction programs !or considerable periods 
in advance so that the telephone plant will meet the increasing deman<ls !or 
service in the most economical way. 

The Traffic Engineer using the forecast of stations and lines made by the 
Commerc1a1 Engineer together with the program set forth by the Plant Extension 
Engineer and the Traffic Department's data on usage both as to number and 
distribution of subscriber calls, develops the specific recommendations for 
units of central office equipment, inter-office trunking and toll circuit re­
quirements. 

4. The Equipment Engineer, using the Traffic Department's recommendations, plans 
the detailed layout or the o!!ice, issues specifications and drawings !or the 
purchase or the equipment and prepares an estimate or equipment costs !or the 
management's approval. 

5. The Building Engineer, working in cooperation with the Equipment Engineer, is 
responsible !or the proper design or the buil~ing, purchase or land, contract­
ing and inspection or construction. 

6. The Outside Plant Engineer, using the Commercial and Plant Extension Engineer's 
data, is responsible !or the subscribers• distribution system consisting of 
conduit, pole lines, reeder cable, distributing cable, house cable, etc., and 
the trunk cable system together with any loading i! required. 

The !unctions of each of the above engineeringgroups are discussed in detail in the 
following sections. 

SECTION 2. THE COMMERCIAL ENGINEER 

A business forecast may be defined as an estimation of reasonable future possibilities 
based upon the facts that are knowable today, upon the principles evolved from yester­
day's experiences and upon the~ssumption that in a varying degree these principles 
will be valid in the future as \hey have been in the past. Accordingly, the Commer­
cial Engineer's job is to ascertVi.in the present status and distribution of the tele­
phone business in the particular' exchange area and then to estimate its probable 
growth up to certain future periods. 

A prime !actor affecting the telephone business is the change in population. Some 
idea of the future trend may be indicated by plotting a curve of the census figures 
or the arearor the last several decades and extending the curve into the future up to 
the period for which the study is made. This period is taken as 15, 18 or 20 years 
hence and is known as the ultimate period. The average life of a telephone office 
bu1ld ing and its associated equipment is from 25 to 35 years. However, it has been 
ro~na that a reasonably accurate commercial rorecast can oe maae ror a per1oa or 
only 15 to 20 years hence, and therefore studies or this nature are limited to that 
perioa. The population curve, as a basis !or making forecasts, is too general. It 
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is there!ore·necessary to make a more detailed study which is known_as the commercial 
Survey. 

The commercial Survey consists o! a detailed canvasa o! the buildings in a telephone 
area taken block by block to determine the amount and distribution o! the population, 
the character o! the present population, the trend o! the !uture population, the 
amount, distribution, character and trend o! business, and the resultant amount o! 
present and !uture telephone business in terms o! the number o! telephones and the 
type o! service such as single party,2 or 4 party, !late rate, message rate or coin 
box. The !!rat step in the survey consists o! dividing the city into market areas. 
that is into areas in which there is a good market !or telephones, those in which 
there is a poor market, etc. These areas usually take the !orm o! downtown business 
areas, industrial and warehouse areas, combined residential and neighborhood business 
areas, restricted residential areas and outlying areas. The next step is to divide 
each area into house count sections. Each house count section or working section, 
as it is sometimes called, is selected as that area in which theoretically the ultimate 
telephones will be connected to a single distributing cable in the outside plant 
equipment. A section may consist o! one city block, several blocks, a partial block 
or more extensive ar~as in the outlying regions. 

card Records o! existing subscribersshowing the name, address, telephone number and 
type of service are posted on Field Survey Sheets arranged according to house count 
sections. Field men then canvass:each section noting the class and amount o! business, 
the type o! residences, that is whether apartments, !lats or houses and the estimated 
rental paid on each. The rental value is important because it is !ound that there is 
a direct ratio between the rental and the percentage o! telephones in use and also in 
the class o! service. For instance a high rental area will have a very high percent­
age o! telephones and o! the more desired single party service, whereas a moderate 
rental area wil have a lower percentage o! telephones with service o! the 2 party and 
4 party lines predominating. Data collected is summarized to show the present tele­
phone market conditions. 

As the survey progresses, an important feature includes the prospects !or !uture 
development o! the business. As noted above, expected changes in the population o! 
the area !or the next 15 to 20 years must be carefully determined. Business men are 
interviewed to determine what the ge~eral business conditions are expected to be. 
Opinions o! the owners o! undeveloped property are obtained in regard to the proposed 
erection o! new homes and industrial buildings. City government o!!icials, real estate 
and development company o!!*cials and members o! the board o! trade, chamber o! commerce 
and other civic organizatiomo!ten have important data concerning the expected growth 
o! the area. Possible expansion o! existing industries or the establishment o! n~w 
industries must be considered. 

Summarizing the above information, the Commercial Engineer is required to determine 
the density o! population and its geographical distribution in the exchange area. 
The topography o! the land such as rivers, hills, railroad lines, transportation 
facilities, etc., have an important bearing on the distribution. Finally a!ter a con­
sideration o! the present average size o! families and the future trend in size, the 
population figures are broken down into the anticipated number o! families in each 
house count section. A ratio between the number o! telephones and the number o! 
families in each section is set up depending upon the classes o! people expected to 
locate in each. The application o! this ratio together with an estimate o! the 
neighborhood and downtown business then results in the ultimate telephone requirements 
!or each block or house count section. The figures thus obtained are posted on large 
maps according to house count sections and market areas. The maps are made available 
to other organizations in the Telephone Company !or further analysis. 

SECTION 3. THE PLANT EXTENSION OR FUNDAMENTAL PLANS ENGINEER 

The e!!ect o! adding one individual subscriber's line within a given exchange area is 
to use up one unit o! station apparatus, one cable pair within the subscribers' outside 
plant, one set o! !rame terminals, an answering jack and a multiple jack i! in a manual 
o!!ice or a line terminal in the line tinder and terminal in the connector or !inal 
mult i! in a dial o!!ice, and such other elements within the o!!1ce !or interconnecting, 
also power plant and trunk plant as are required. As new telephone subscribers are 
obtained and the amount o! available plant with which to give service is decreased, it 
becomes necessary to add new units o! plant in order to insure that telephone service 
will be available !or any additional subscriber. Eventually, the capacity o! the exist­
ing central o!!ice is reached and there is involved the problem either o! increasing 
the capacity by erecting an addition to the present building and extending the associa­
ted present plant or o! establishing a new central o!!ice area and erecting an entire 
new plant to serve thii new area. I! a new central o!!ice area is to be established 
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the question then arises as to whether it shall be treated as a single area to be 
served by one central o!!ice building or shall be !urther divided into several areas 
each of which will have its own building. Additions are also required in order .to 
replace worn out plant, obsolete plant, inadequate plant and plant which has been 
damaged by !ire, !lood, etc., so that it cannot be reused. 

From the above it may be seen that major additions to an exchange area may usually 
be handled in a number or di!!erent ways. In planning !or future construction it be­
comes the job o! the Plant Extension or Fundamental Plans Engineer to determine what 
plan shall be !ollowed in order to obtain the greatest overall economy so that the 
business may be conducted with a reasonable pro!it on the investment. This analysis 
results in what is known as the Exchange Fundamental Plan and is based upon the map o! 
the exchange area resulting !rom the commercial Survey as made by the Commercial 
Engineer. 

The Exchange Fundamental Plan is a broad picture of an exchange area as it will proba­
bly appear 15 to 20 years hence. The plan shows the number o! central o!!ice districts 
in the exchange area, their ultimate o!!ice locations and boundaries, and i! any change 
!rom the present arrangement is to take Place, the plan will illustrate the steps neces­
sary to arrive at this proposed arrange~ent. The Exchange Fundamental Plan !or any 
area is made up o! the !ollowing steps or divisions: 

1. Fundamental Districting Comparison 
2. Program Study 
3. Loop and Trunk Study 
4. General Conduit Plan 

The Fundamental District Comparison consists or setting up a number o! tentative 
theoretical central o!!ice arrangements !or the ultimate date and then comparing the 
annual cost or each with the cost o! the plan most nearly approximating the present 
arrangement. These trial arrangements vary in number from two or three !or smaller 
cities to as many as 15 or 20 !or a subdivision o! a large city. They usually in­
clude: a plan with one o!!ice !or the exchange area, located at its ultimate wire 
center; a two o!!ice plan; a three or !our o!!ice plan; and so on. 

It can be seen that in a large city the single office plan would require an enormous 
building located at its operating center. Cables would connect all subscrlbera in the 
city to the one building, resulting in a very high average len~th o! subscriber 
lines. In order to make it possible !or subscribers located !ar~hest !rem the operat­
ing center to talk, it·would be necessary to provide wires o! very large comparative 
diameters or other expensive means to eliminate undue transmission losses. The 
opposite extreme would be an arrangement consisting ~r little operating centers lo­
cated in each block or house count section, reaJ1~~v~ ia ve1y sh~rt subscriber's 
lines. However, the inter-connections betl'I"''"•'. ,,,.;•. ;,ia,ny 00Pr11t•ng centers would re-
sult in a very complex and expensive tr~.:t.. p•'.··'. ... !.1110 ;..r,& cost ot the many ou1ld-
ings, equipment, power and operating .:1;1i::. !ll~:.~1v•nancP !:~ice 1<ould be excessive. Some­
where between the two extremes is a D.'J~, in il¥h1f'"' '=ce ·111bscribers' loops woal~ bal­
ance with the amount o! 1nter-o!!1ca tr:.:.nt.J.ng to bring abou.t the most economical ar­
rangement. This analysis is known as tha ~uop e:_!l~ Trunk Study. 

The procedure starts with locating a wire c~nter in each district o! each plan to be 
compared. The wire center !or a given distrTct"'may be defined as that point at which 
it is most economical to locate a central o!!ice !rom a subscribers' and trunk plant 
standpoint. For comparative cost studies it is necessary to place all !actors on a 
common basis. There!ore, inasmuch as the subscribers close to the wire center will be 
served by 26 gauge wire and those at;greater distances will be served by 24, 22 and 
19 gauges respectively as the distances increase, it is necessary to equate the number 
ot subscriber lines in each house count section into larger numbers o! equivalent 26 
gauge lines. Inter-o!!ice trunks and toll lines are also equated to 26 gauge lines 
and considered as subscribers lines. These equated lines are used to determine the 
wire center. 

It is logical to assume that the wire center will be located at a point close to the 
center o! telephone development, and it usually will be round in or near a business 
district. A tentative location is chosen and two base lines are drawn at right angles 
to each other through the point in question. The equated number o! subscribers' lines 
to the right and le!t ot one base line are totaled, and, i! approximately equal, the 
wire center will !all on this Da.se line. I!, however, there are more lines on one 
side o! the base line than on the other, the base line is moved to the right or le!t 
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as required until a balance is obtained. Similarly, the point on this base line, 
above and below which the line totals are substantially equal, is the wire center. 

A!ter the wire centers !or all or the districts in each proposed arrangement have 
been located, the annual costs or subscriber mileage are calculated !or each Plan. 
At this point in the comparison it is rrequently possible to eliminate some or the 
plans because they would be obviously uneconomical. The surviving arrangements are then 
studied in more detail by comparing the annual costs or the variable items in each 
plan, which include: land, building, central o!!ice equipment and labor, inter-o!!ice 
trunk plant, etc. A summary or the annual costs will indicate the comparative merits 
or each plan, rrom which the most economical plan is selected. 

As stated above, the various plans considered under the Fundamental District Compari­
sion are ent~rely theoretical without regard rorthe existing plant in the exchange 
area. I! the !inal plan selected by this study is similar to the existing plant, 
then no rurther comparison is required. I!, however, some di!!erent plan appears to 
be most economical, a practical and more detailed analysis, known as the Program 
Study, is required. 

The object or the Program Study is to determine whether or not the arrangement 
appearing to be ultimately the most desirable would still be economical when compared, 
on a practical basis, to an extension or the present existing arrangement. This 
study starts with the existing plant and so adjusts the practical program under each 
plan throughout a suitable period, as to meet the expected ~service requirements and 
work toward the respective ultimate arrangements under comparison. The mechanics or 
a study or this nature become quite involved and include consideration or all vari­
able annual costs, losses on plant to be removed, salvages, rearrangement costs anc 
other expenses. Ir, arter all the tacts have been compiled, the results or the study 
show that is would be eco-nomical to change the present arrangement, a program setting 
rorth the requirements or this proposed plan is prepared and sent to the departments 
concerned. 

A reature or the construction program !or an exchawge area involves what iS· known as 
the General conduit Plan. This plan is made up in order to show the extent and lo­
cation or all main underground conduit necessary to accommodate the expected growth 
or cables by the ultimate date. The ultimate conduit routes are laid out to utilize 
the existing conduit to the best advantage and to indicate the most direct reed to 
the central o!!ices ror all subscriber cables, as well as to route the inter-o!!ice 
trunks over their most economical paths. 

SECTION 4. THE.TRAFFIC ENGINEER 

After the most economical Fundamental Plan tram a theoretical and practical stand­
point is decided upon tor toe particular exchange area, the Trat!ic Engineer pro­
ceeds to ascertain the specific amounts o! Central O!!ice equipment that will be 
required not only ror the ultimate period but also tor the immediate future or 
initial period and in some cases tor an intervening or intermediate period. In tact, 
much or this work will have been accomplished during the development or the Funda­
mental Plan studies, inasmuch as the !unctions or the various Engineering Departments 
in the Telephone Company are more or less inter-coordinated. For instance; during 
the final cost analysis or the various proposed plans by the Plant Extension Engineer­
ing Department, it was necessary to convert the results or the Commercial Survey into 
terms or Central Ot!ice equipment, buildings, maintenance and operating labor, out­
side plant, etc., so that these could be individually priced and included in the 
estimates. However, tor the sake or clarity, the !unctions or the various departments 
herein are being considered in a progressive order rather than as normally perrormea. 

In connection with making the trattic estimates, the initial period is the period tor 
which the equipment is engineered and installed. Allowance is made !or expected 
growth tram the date or the cutover to the end or the initial period. In manual in­
stallations this is taken, under normal conditions, as three years. With dial equip­
ment, however, the annual carrying charge tor idle equipment is somewhat larger than 
with manual equipment due to the greater investment cost per line. Generally, the 
dial installations are engineered on the basis or a two year initial period. The 
ultimate period covers the period attar cutover ror which tra!!ic estimates should be 
furnished tor estimating building. requirements, such as floor plan layouts, size and 
cabling arrangements or rrames, racks and switchboards, and size or power plant. As 
noted previously, the ultimate period is usually assumed to be 15 or 20 years attar 
the cutover. 
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The Traffic Engineer's fundamental information consists of the line and station 
estimates obtained from the Commercial Survey, the data on usage composed of the sub­
scriber busy hour calling rate and holding time estimates as prepared by the Traffic 
Department and finally the A. T. & T. Company's standard tables of coefficients and 
loads. 

The calling rate is an estimate or the number or originating calls per station in the 
office busy hour. The rate is sometimes expressea in calls per line ana may be inter­
changea by applying the ratio between stations ana lines as aeterminea by the commer­
cial Survey. The calling rate is aeterminea from routine peg count aata tor the 
various months or the preceaing years. The average or the three highestmonths in each 
year is taken as the representative rate tor that year. Data tor as many as ten years 
past shoula be usea it available so that both the high ana the low years in the busi­
ness cycle may be aetectea ana allowances maae in selecting the future rate. The aim 
in selecting this rate is to secure a figure which will result in the provision or 
sufficient equipment to care tor sustainea volumes or traffic in the busier seasons 
ot the normal years. A rate too high will result in aaaitional investment tor which 
there woula be no appreciable justification ana a rate too low woula result in fre­
quently recurring overloaas causing unfavorable subscribers• reactions. 

The holaing time is the average length or time in seconas that any particular trunk 
or equipment is hela by the subscriber. This incluaes the time to buila up the call 
plus the conversation time plus the time to restore the equipment to normal. The 
holaing time estimates are usually basea on observations maae at the office to be re­
placea or rel1evea or at another ott1ce or similar characteristics. The observations 
are maae through service observing equipment, holaing time recoraers, or peg counts. 

The total number of stations of various classes shown in the commercial estimate when 
multiplied by the calling rate per station will give the total originating busy hour 
traffic in terms of the actual number of busy hour calls, irrespective of the aver­
age length of duration of each call. Inasmuch as the duration of each call or hold­
ing time varies for different classes of calls and districts in the exchange area, it 
ls necessary to equate all calls to a common basis with respect to holding time. 
This common basis has been selected as 100 seconds. All standard traffic tables of 
loads, coefficients, etc. have been made up on this basis. Therefore, in making 
traffic studies, it ls necessary to determine not the total number of calls for any 
particular class but the equivalent total number of 100 second calls. The actual 
number of calls multiplied by the holding time and divided by 100 will give the to­
tal number of busy hour 100 second calls. When using the number of stations as a 
basis, the number of busy hour 100 second calls is equal to the number of stations 
multiplied by the calling rate multiplied by the holding time and divided by 100. 

Formulas tor the above calculations are: 

Stations x C.R. = Number ot Busy Hour Calls 

No. ot B.H. Calls x H.T. 
100 

Stations x C.R. x H.T. 
100 

Number ot Busy Hour 100" Calls 

= Number ot Busy Hour 100" Calls 

The or1g1nat1ng busy hour traffic ls further subdivided into group busy hour traffic by 
classes of service. This is accomplished by applying a ratio between busy hour peg 
count calls for each class and for the office as a whole, to'the office busy hour 
100 second calls. The traffic data resulting from this procedure will show the 
number of busy hour 100 second calls for each of the Flat Rate, 1 Party Message Rate, 
2 Party Message Rate, Coln Box, etc., classes of or1g1nat1ng service. 

Similarly, other traffic estimates are set up which w111 result in the number or 
busy hour 100 secona calls tor the tollow1ng: 

(a) Distribution or originating traffic into local calls, outgoing calls, calls 
to manual superv1sea boaras, etc. · 

(b) Incoming traffic from other local offices, tanaem, toll, etc. 

(c) Terminating traffic on subscribers• lines. 

(a) D. S. A. Boara traffic in dial systems. 
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(e) Operating Room Desks such as Chief Operator, Information, Service Observ­
ing, etc. 

Further steps in the traffic procedure are concerned in the conversion of the data in 
terms of busy hour 100 second calls into units of central office equipment through the 
application of the standard tables of loads and coefficients. This procedure can be 
shown more clearly by several examples of the traffic study on a Step-by-Step Dial 
System office. 

An explanation of the standard tables of loads and coefficients at th1s time will 
make their application more understandable. Tbe table of loads shows the number or 
trunks (or units of equipment) that are required for various quantities of busy hour 
100 second calls. The table was developed mathematically by the following formula: 

No. of B.H. Calls x H.T. x Efficiency Factor = No. of Trunks 
3600 

The number of actual busy hour calls multiplied by holding time per call gives the 
total time in seconds that central office equipment is in use. Since there are 3600 
seconds in the hour, the total time divided by 3600 will give the number of trunks or 
units required provided that they are used without rest, that is provided that as each 
call would end, a succeeding call would immediately seize the equipment. Such a pro­
cedure would be infinitely remote, and, accordingly, the results must be modified by 
the efficiency factor, which allows for the periods of inactivity between calls. The 
efficiency factor was determined by probability and experience studies and of course 
varies for the several types of equipment used. This variation is shown in the several 
examples below. The tables of coefficients are used in connection with manually 
operated equipment such as D. s. A. Board positions, Desk positions, etc., and re­
present the relative importance of various kinds of calls in terms of the operators' 
attention required tor building up the calls, supervision and restoring to normal. 

The following are examples from a Step-by-Step Dial System Office Traffic Estimate: 

(a) Line Finder Equipment 

Fundamental Data 

Flat rate lines working __ 
Busy hour calls per line __ 
Holding time in seconds __ 

Line Finder Groups 

Initial 

4610. 
1.44 
107. 

common practice is to reserve 2% of the lines in a 200 point line finder group 
for readjustment of the load after cutover. This amounts to 4 lines per group, 
which, together with the 2 test lines always assigned, leaves a balance of 194 
wo~king lin~per line group assigned initially. 

~otal Number of Line Groups = 4610 Lines _ 23 Groups of 194 Lines each and 
194 - 1 Group of 148 Lines. 

Line Finders per Group 

This requires the use of the load tables which are in terms of 100" calls. 
Therefore, B.H. calls per line must be converted into 100" calls as follows: 

B.H. Calls. x H.T. 
100 

The next step 1s: 

= 
1.44 x 107. 

100 = 1.54 B.H. 100" Calls 

194 lines per group x 1.54 B.H. 100" calls per line = 299 100" calls per 
group in the busy hour. 

From the "Summary of Trunk Tables Recommended" and "Trunk Capacity Tables" 
partially shown below, the 299 100" calls from Table "B" would require 
slightly over 16 trunks (or line finders) per group. Thus the 23 flat 
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rate groups woula require 16 line !inaers each. The remaining group or 148 
lines x 1.54 B.H. 100" calls per line = 228 100" calls. 

From Table "B" it is rouna that this group will require 14 line !inaers. 
Total !lat rate line !inaers = (23 x 16) + (1 x 14) = 382. 

(b) 1st Selector Equipment ana Grouping 

The number or !lat rate 1st selectors shoula equal the number or !lat rate line !inaers 
since these are directly connectea. Therefore, there shoula be 382 !lat rate 1st 
selectors initially. For an example or selector groupin~ aevelopment, the secona level 
is taken. The runaamental aata shows 1395 busy hour 100 calls rrom this level. 

1~~~= 3.65 100" calls per selector in the busy hour. 

Assuming that trunks rrom this level will terminate on local 2na selectors, Table "B" 
or the "Selector Multiple Arrangement" chart, partially shown below, inaicates a graa­
ea multiple arrangement or 13 trunks on 60 selectors as being most efficient. 

3~~- 6 groups or 60 ana 1 group or 22. 

For the remaining 22 selectors: 

22 Selectors x 3.65 100" calls = 80 100" calls. 

From Table "B" or the Trunk Capacity Tables, 80 calls will require 7 trunks. A sum­
mary or Level 2 therefore is as follows: 

First Selector MultiPle Arran~ement - Initial Perioa 

Sel. Banks 
F lat Rate (F) 382 390 

Sub. Sels. Per Trunks 
L ev. To 100" Calls Grps. Sub. Grp. Per Sub. Grp. Total Terminate 

2 Chestnut F-1395 6 60 13 78 
1 22 7 7 

382 85 2na Selector 

From the above it is notea that the outgoing traffic rrom Level 2 or the Flat Rate 
1st Selectors requires a total or 85 Local 2na Selectors. Similarly, the requirements 
ror all or the various types or equipment in the Dial Office are aeterminea. These 
quantities are summarized on stanaara rorms ana are rorwaraea to the Telephone company's 
Equipment Engineering Department ror rurther action. 

1--~~~~-*~_s_u_m_ma~r~y~o_r~T_r_un~k~T_a~b_l_e_s~R_e_c_o_m_m_e_n_a_e_a~~~~~--1 

Items or Equipment Tables or Trunk CaoacitY 

Line Finaers - First Selectors 
Operators First Selectors 
Local 2na Sels. - 5 digit 
Local 2na Sels. - 4 digit 

A B C 

x 
x 
x 

x 
__.O~u~t=--=T~r~un=-:.k.:........:S~w~i~t~c~h~e~s""-~~~~~-'-~~x,,__~_,_~~~_..__~~~~-< 
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* Trunk Capacity Tables 

cap. - Equiv. 100" Calls 

Trunks Table A Table B Table C 

1 .036 .360 • 720 
2 1.62 5.36 7.92 
3 6.88 15.7 20.5 
4 15.4 29.6 36.7 
5 26.6 46.1 55.8 
6 40.0 64.4 76 .o 
7 54.7 83.9 96.8 
8 70.9 105 119 
9 88.2 126 142 

10 107 149 166 
ll 126 176 

I 
191 

12 145 195 216 
13 166 220 241 
14 187 244 I 267 
15 208 269 293 
16 231 I 294 320 
17 253 I 320 347 
18 276 I 346 374 
19 299 ! ::, 73 401 
20 323 I 399 429 

100 2589 I 2810 2900 

c-· * Equivalent 100" Calls per Selector 
with Corresponding Multiple Arrangement 

~lvalent 100" Calls per Selector Multiple Arrangement 

le A Table B Table c Selectors Trunks ,___ 

.55 .75 .84 200 10 

.73 1.01 1.12 150 10 
1.10 1.53 1.71 100 10 
1.24 1.72 1.92 100 11 
1.41 1.91 2 .14 100 12 
1.39 1.92 2.16 80 10 
1.57 2 .16 2.42 80 ll 
1.78 2 .40 2.70 80 12 
1.88 2.58 2.89 80 13 
1.88 2.60 2.93 60 10 
2.14 2.93 3 .28 60 11 
2.34 3.23 3.60 60 12 
2.64 3.59 4.00 60 13 
2 .87 3.90 4.34 60 14 
2.93 4 .06 4 .52 40 10 
4.06 5.56 6 .12 40 13 
5.39 7.18 7.90 40 16 
6.90 9.02 9.85 40 19 
6.79 9.08 10.02 20 10 

10.54 13.43 14 .51 20 13 
14. 94 19.03 20.60 20 16 
20.74 26.08 28.24 20 19 

Note • The above tables not complete. 
For complete tables see A. T. & T. Company's Tra!!ic 

Circular No. 341. 

SECTION 5. THE EQUIPMENT ENGINEER 

An outstanaing feature in connection with the Planning or the central o!!ice concerns 
the time intervals involvea tor the various steps ana the establishment or scheaules 
so that the steps may be properly coorainatea. There are errectively two stages in 
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in the development o! the plans tor central o!!ice equipment. The !irst stage might 
be termed advance planning and includes the determination o! the ultimate require­
ments based on the results o! the Commercial Survey, Tra!!ic and Plant Departments 
estimates and the !undamental plan and cost comparison studies. Tlle second stage is 
concerned with the Plan !or the initial installation. It is this, the second stage 
ot central o!!ice planning, !or which the Equipment Engineering Division is largely 
responsible. 

The need tor a speci!ic project is !irst re!lected in the Provisional Estimate and 
Two-Year Forecast, which, as compared with the Commercial Survey; is the short term 
view o! equipment requirements. The Provisional Estimate and Two-Year Forecast is 
the presentation ot the estimate o! growth in stations and plant ana the expected 
!inancial results !rom their use. It serves as the means o! bu1getary control o! 
expenditures and gives the approximate date that equipment should be provided to meet 
service requirements. The "Provisional Estimate" is the prediction for the !irst 
year o! the three year period, and the "For~cast" is !or the remaining two years. The 
!ollowing major groups cover the in!ormation !urnished in the estimate and !orecast: 

1. Station and Line Growth, and Station Movements 
2. Calling Rates and Toll Usage 
3. construction Program and Estimated Expenditure for Additions to Plant 
4. Revenues, Expenses and Earnings 
5. Financial Requirements 

Due to changing conditions, the budget is reviewed periodically, usually twice a year. 
From these reviews, the Provisional Estimate and Two Year Forecast is made up at the 
end o! each year and is !orwarded to the A. T. & T. Company. When the Provisional 
Estimate is accepted, it becomes the budget !or the year. Thus there is a sequence 
ot !orecasts. The current and next two years are twice reviewed between issuances ot 
the Prov1sional Estimate. As the Provisional Estimate year goes into "actual results", 
a year !rom the forcast becomes the Provisional Estimate, and the Two Year Forecast 
adds a new year !rom the !uture. 

To insure an orderly procedure !or the provision o! new central o!fices and additions 
to existing o!!ices, the Equipment Engineering Division maintains a "Switchboard 
Schedule" which lists !uture jobs together with a brie! description o! eaGh and the 
associated scheduled due dates tor the various steps as follows: 

1. Tra!!ic Recommendations Due 
2. Order due w.E. Co. 
3. Shipping Date 
4. Installation completion Date 
5. Desired Service Date 
6. Required Service Date 

At the t1me a speci!ic project is placed on the switchboard schedule, advance notice 
is given to the western Electric Company that plans are under wav which will necessitate 
the provision o! equipment. This notice is called the Advance Notice o! Order (A.N.O.) 
and is issued approximately twelve months prior to the date on which shipment is re-
quired. The A.N.O. serves two purposes: · 

1. To enable the Western Electric company to determine the time req~ired !or 
engineering, manufacturing and installing, !rom which the Telephone Comp­
any is advised as to the required date for the issuance o! the speci!ica­
tion and order. 

2. To provide means tor the Western Electric Company to adjust its engineering, 
manu!acturing and installation man-load. 

Five weeks prior to the order due date as determined above, the Western Electric Dis­
tributing House checks with the Equipment Engineer to make sure that the order will 
be placed on the date speci!ied and that the major items of equipment required are 
in accordance with the A.N.O. If there is a s1gni!icant change in the equipment, a 
revised A.N.O. will be requested. The Distributing House then issues and !orwards a 
confirmation o! A.N.O., similar in !orm to the A.N.O. and giving more details re­
garding the equipment. The con!irmation reaches the Merchandise Organization and 
Installation Area O!!ice !our weeks prior to the order due date. 
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The Requisition, a telephone company torm and issued by them, is the actual order and 
gives authority to the Western Electric company to proceed with the work. This order 
is torwarded to the local Distributing House with the Specitication and Drawings. 

Using the Trattic Department's recommendations as indicated on, the Tra!tic Order, the 
Equipment Engineer prepares the Telephone Company's Specitication and Drawings tor 
the manutacture and installation ot the initial equipment. The speci!ications give 
the type and amount ot equipment required, its arrangement and data tor calculating 
the size ot power plant. The drawings cover tloor study plans, trattic schematics, 
equipment o·t bays, tront equipments ot boards and racks, architect's building plans, 
etc. Atter the completion ot the specitications and prior to the time that they are 
torwarded to the Western Electric company it is necessary to obtain executive approv­
al tor the required expenditure ot money !or the project. 

In order to obtain this approval a Specitic Estimate is prepared. This consists ot 
an Authorization Sheet which describes the project !or which the expenditure is to be 
made, the reasons !or doing it, the reasons tor doing it at this time and in this way, 
and the estimated cost. It also includes an estimate ot the cost ot any plant which 
may be removed. 

Atter the project is approved by the management the Specitication and Drawings are 
torwarded to the Western Electric company, together with the Requisition which au­
thorizes the Western Electric company to engineer, turnish and install the equip­
ment. On some minor jobs the Telephone Company will complete all ot the detailed 
engineering, in which case the requisition will authorize manutacture and installa­
tion only. Likewise, cases ot install only orders, or engineer and turnish only 
orders occur. These, ot course, are treated accordingly upon receipt by the Western 
Electric Company. 

The work ot the Equipment Engineer is not tinished, however, with the issuance ot 
the specitications, tor the engineer must be prepared to answer any questions which 
may arise during the period trom the issuance ot the specitications to the comple­
tion ot the installation. Furthermore, the Equipment Engineer is required to make 
a check ot the Western Electric company's specitications covering the detailed en­
gineering ot the job. This check is made immediately upon completion ot the spec­
itications to determine whether the equipment as proposed meets the requirements 
outlined in the Telephone Company's specitications. 

About the time that the manutacture ot the equipment is completed and prior to the 
installation ot it, the Western Electric submits a contract covering the cost ot 
the work. The contract shows separately the cost ot the equipment, engineering ~nd 
installing. The Equipment Engineering Diyision analyzes the contract to compare 
the costs with the Telephone company's estimate and then accepts the contract it 
tavorable. 

During installation, the progress ot the work is tollowed caretully by the Equipment 
Engineer in order to insure that the required standards as to installation and per­
tormance are complied with. Atter the mechanical part ot installing has been com­
pleted, the work ot testing and adjusting begins, at which time the Telephone Company 
places its testers with those ot the Western Electric company, so that the Telephone 
company will be assured ot the satistactory pertormance ot the equipment. 

Atter the project is completed and is accepted by the Telephone Company, the Equipment 
Engineer prepares a Completion Report showing the actual expenditures together with 
an explanation ot any difference between the actual and estimated costs. 

SECTION 6. THE BUILDING ENGINEER 
Telephone buildings provide space not only tor central o!!ice equipment but also tor 
general ottices, motor equipment and storage. The course to be tollowed in establish­
ing a central ot!ice depends on various !actors such as value ot the telephone equip­
ment, type o! equipment, growth, etc. Generally, the procedure tor various cases is 
as tollows: 

1. Dial Equipment or ~l Manual Equipment, due to the large investment involved, 
to its capacity tor tuture growth, to the extent to which the public is serv­
ed !rom these o!tices and to special building requirements, are housed in 
company owned tire-proot buildings in order to safeguard the investment and 
to insure continuous service as much as possible. 
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2. 19 or fll Manual Equipments are provided in either company owned or rent­
ed buildings, usually o! common construction. 

3. Magneto o!!ices are usually provided in rented quarters as the space re­
quirement 1s small and in most cases it is more economical to rent than 
to erect a building and maintain it !or this type o! equipment. 

In the case o! a new building project, the Building Engineer obtains a copy o! the 
Equipment Engineer's preliminary and theoretical !loor plan, which is used as a guide 
!or the purchase o! land. A large enough parcel o! property is secured to care !or 
the requirements o! the new proposed o!!ice !or an inde!initely long period o! time. 
The site should be at or near the wire center, should have good transportation !acili­
ties and should have zoning conditions which would permit the erection o! a satis­
!actory building with respect to the height, area over lot, etc. Corner lots are 
more desirable, i! excessive costs are not involved, in order that better light and 
air conditions will be obtainable and so that the building may be displayed to better 
advantage. The policy o! the System is to provide well designed and ornate build­
ings that will re!lect creditably to the Telephone Company and to the neighborhood in 
which they are located. 

Buildings are planned to provide space initially for an eight year period, or longer, 
as there is an economy in providing for more than an immediate requirement and carry­
ing it partially vacant rather than increasing the n~mber of building operations. 
Plans for future additions may include vertical growth through the construction of ad­
ditional floors or horizontal growth over the lot area. Standard eqaipment layouts 
of the A. T. & T. Company are followed if possible. However, in some cases, due to 
lot dimensions, building restrictions, etc., the standard plan cannot be followed 
in its entirety and necessary adjustments are made with the aid of the Equipment En­
gineer to fit the individual case. After the preliminary plans have been prepared, 
they are submitted to the various departments involved and to the A. T. & T. Company 
for approval, following which, authorization is secured from the management ot pro­
ceed with the erection of the building. 

A!ter the proposed project is approved, an architectural firm is employed to pre­
pare architect's plans and speci!ications. The ultimate number or stories ana the 
loads which the !loors will be required to carry are important factors governing the 
design. Usually buildings not to exceed !ive or six !loors in the ultimate are o! 
rein!orced concrete construction. Higher buildings are o! steel and concrete or 
steel and tile construction. A !oundation or spread !ootings is provided !or build­
ings up to six or eight stories where soil or good bearing capacity is encountered. 
Pile !ootings are provided where the bearing capacity is inadequate. For larger 
buildings, caisson !oundations are used. Normally a period o! six weeks to three 
months is required to prepare architect's Plans and speci!icatlons. 

After completion, the plans and specifications are checked by the Building Engineer 
and then submitted to contractors for bids. Contracts are drawn up with the success-
ful bidder, after whi~h the projeet is submitted to the Board of Directors for approv­
al. During construction, the contractor is required to furnish progress charts in order 
to insure completion as scheduled. The period of construction varies from four months 
to a year or more. Strict inspection is maintained by the Building Engineer and archi­
tect during this period. When the building is completed and turned over to the Tele­
phone Company, the Plant Department assumes the responsibility for its operation and 
maintenance. 

SECTION 7. THE OUTSIDE PLANT ENGINEER 

The engineering o! the Outside Plant progresses along lines which are quite similar to 
those followed by the Equipment Engineer. For instance, the Plant Engineer, using the 
commercial Survey, the Fundamental Plan and the Tra!!ic recommendations, issues spec­
i!ications and drawings !or the construction and maintenance o! pole lines, underground 
conduit, underground and aerial cable (subscribers, trunk and toll), house cable, block 
plant and aerial wire. In order to obtain the management's approval !or the expendi­
ture or money !or outside plant construction; a Speci!ic Estimate is issued where the 
estimated expenditure exceeds $2,500. The Author1-zation Sheet o! the estimate gives an 
explanation of why the work is necessary at all, why It snoula be done at this time, 
and why it should be done in the manner proposed. 
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Where the estimated expenditure involved is below the minimum set !or a speci!ic esti­
mate, the work is carried out under !ormally authorized Job Orders and is summarized 
under a Quarterly Routine Estimate which is prepared !or each quarterly period or the 
year. 

Outside plant is engineered to meet certain standards based on per!ormance, cost, dur­
ability and appearance. Standard Speci!ications are issued by the A. T. & T. Co. in 
the !orm or Bell System Practlces,and provide detailed instruction !or the use or the 
Plant !orces in installing and maintaining the various parts o! the telephone Plant. 
Occasionally, problems are encountered in the engineering and construction or the out­
side plant which cannot be solved by the application o! existing practices and stand­
ards. When such a situtation arises the Outside Plant Engineer is responsible !or a 
practical method or solving the problem. 

The standardization or materials, tools and motor equipment required in the construc­
tion and maintenance or the outside plant is an additional !unction or the Outside 
Plant Engineer. Since the investment in outside Plant is very large, a continuous 
e!!ort is being made toward economical improvements in materials used, in tools and 
labor saving devices and ·in their sa!ety requirements. The provision o! sa!ety de­
vices !or sharp tools, such as drawing knives and chisels, the requirements !or body 
and sa!ety belts, the care or belts, the requirements !or lineman's Pliers, linemen's 
climbers, pole derricks, hole diggers, pumps, etc., are typical examples o! the 
latter !unctions. 
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HOW HAWTHORNE HANDLES AN EQUIPMENT ORDER 

SECTION 1. ORDER ENTERING AND SCHEDULING 

Chapter II 
Section 1 

In planning central Offices, the Telephone company, through its Commercial Surveys, 
Fundamental Plans, Traffic Estimates, and Equipment Building and Outside Plant Engineer­
ing, is required to forecast the requirements and to establish definite schedules for 
construction of new buildings and new equipment or additions to existing buildings and 
ex1st1ng equipment. This procedure is necessary in order that the future demands for 
subscriber lines may be fulfilled not only without delay as the occasion ~rises but 
also in a manner that will prove economical in the financial management of the business. 
In accordance with the established schedules, the various Telephone Companies in the 
System enter orders on the western Electric Company for r.entral Office Equipment. 

The orders enter the Western Electric Company through its Distributing or Branch Houses, 
which are located in principle key cities !or the convenience of the various Telephone 
Companies. The orders then are forwarded to the Kearny Merchandise Department if !or 
Manu~l or Toll equipment or to the Hawthorne Merchandise Department if !or Dial equip­
ment. It may be readily seen then, that without some method of control and co-ordina­
tion of orders on a broad basis !or the entire system, a considerable and indefinite 
fluctuation of business in the Western Electric Company would result. Thus, it be­
comes essential !or the Western Electric company to forecast requirements and to 
schedule orders, so as to: 

1. Provide the Telephone Companies with satisfactory schedules. 
2. Avoid rapid fluctuations of Engineering, Manufacturing, and 

Installation loads. 
3. Provide stocks of material, parts, and apparatus. 
4. Assure that established schedules will be kept in the maximum 

number of cases. 

Forecasting and scheduling in the Western Electric Company require de!inite preliminary 
Planning and advance notification from the various Telephone Companies in the System. 
For a specific project, the major items which compose the routines of establishing 
schedules and entering the order are as follows: 

1. Advance Notice of Order 
2. Prospective Schedule 
3. confirmation or Advance Notice or Order 
4. Telephone Company's Specification, Drawings ana Requisition 
5. Switchboard Order (origtnated by Distributing House and forwarded 

to western Electric Company's Merchandise Department) 
6. Engineering Loading 
7. Shop Loading 
8. Installation Loading 
9. Firm Schedule 

The Telephone Company's schedules are set up on the basis of the required completion 
date for each project, that is, the date on which the equipment is to be ready !or 
subscriber use. By applying the installing interval as furnished by the local In­
stallation Planner, the shipping date can be determined by figuring backwards from the 
required completion date. The "Due Date" for the Advance Notice of Order ls then de­
termined. This date ls set at 12 months prior to the shipping date. 

The Telephone Company issues five copies or the Advance Notice or Order (A.N.O.) all of 
which are forwarded to the Distributing House and !rom there to the Installation Plan­
ning Supervisor who adds the Installation Interval on the form. The Installation Plan­
ning Supervisor retains one copy, returns one copy to the Distributing House and for­
wards the remaining three copies to Hawthorne Merchandise, !rom where two copies are 
sent to the Shop Scheduling Department who !01·ward one copy to the Equipment Engineer­
ing Department. 
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The Advance Notice of Order contains the follow1n1 information: 

(a) 

( b) 
( c) 
( d) 
(e) 

(f) 
(g) 
(h) 
( i ) 
( J ) 
(k) 
( 1) 

The schedule Item Number, which is used to identify the project until the 
actual order number is assigned 
City and Office name 
Address of building 
Distributing House 
Whether the job is associated with a new building or is an addition in an 
existing one 
Completion date required 
Shipment date desired. (F1lled in by western Electric Company) 
Date order can be furnished by the Telephone Company 
Date building will be ready 
Whether there are any co-ordinated projects. (Such as Toll Switchboard) 
Major items of equipment 
List of any unusual equipment or installation features. 

The Prospective Schedule is issued by the Merchandise Department within 2 weeks of 
receipt of the Advance Notice of Order and includes the information listed below. 
Copies of this paper are sent to the Distributing House which forwards a copy to the 
Telephone Company, the Installation Planner, the Dial Program Engineer at New York, 
~nd to the Shop Scheduling Department. 

~~~ 
(~ ~ 
(e) 
(f) 
(g) 
(h) 
( i ) 

Confirmation of Advance Notice Of Order Due Date 
Ora er Due Date 
Summary of Equipment (MaJor items) 
Shipping Date 
In Transit Interval (Weeks) 
Installation Start Date 
Installing Interval (Weeks) 
Completion Date 
Completion Required Date 

An explanation of how these various aates are determined is as follows: The A.N.o. 
gives the completion Required Date and the Installing Interval. From this is deter­
mined the Installation Start Date. The In Transit Interval is a standard interval 
which varies according to the distance from the factory. When subtracted from the 
Start Date, the In Transit Interval will give the Shipping Date. By applying the stand­
ard Engineering and Manufacturing interval for the Job, the Order Due Date is deter­
mined. The aue date for the Confirmation of A.N.O. is scheduled for not later than 4 
weeks prior to the Order Due Date. 

The Shop Scheduling Department originates a Job Master Cara from the analysis of the 
Advance Notice of Order (A.N.O.) and files it in a Job Folder to which will later be 
added the Schedule Sheets and other shop records ana correspondence. This Job Folder 
remains in the possession of the Shop Scheduling Department until the Job is completed 
at which time it is aestroyea. The Job Master Cara shows the Shipping Date and a 
breakdown of all load items ana is used as the basis for program planning ana loaa 
charts ana for various periodical reports such as the Quarterly ana the Annual Proauc• 
tion Estimates, the Switchboard Activities Report, etc. 

Five weeks prior to the Order Due Date as determined above, the Western Electric Dis­
tributing House checks with the Equipment Engineer to make sure that the order will be 
placed on the date specified and that the maJor items of equipment requested are still 
in accordance with the issued A.N.O. If there is a significant change in the equipment, 
a revised A.N.o. will be requested. The Distributing House then issues five copies of 
the Confirmation of A.N.O. similar in form to the A.N.O. and giving more details re­
garding the equipment. The Distributing House retains its copy and forwards the other 
copies to reach the Installation Area Office and Merchandise Organization 4 weeks prior 
to the Order Due Date. The Confirmation of A.N.O. is a definite promise that the Tele­
phone Company's order for central office equipment as planned will be forthcoming. The 
Job master card is revised if necessary. 

When the oraer Due Date arrives the Telephone Company forwards the Requisition, which 
is its form of the oraer, together with six to twelve copies of its Specification ana 
Drawings and two copies of the Architect's Plans to the Distributing House. The 
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western Electric Company's order number is then assigned to the job. Blocks of order 
numbers are allotted to the Distributing Houses by the Merchandise Department. Switch­
board orders are assigned 1n the five d1g1t series from 10,000 to 89,999 for the 
western Electric Company and from 90,000 to 99,999 for the Northern Electric Company, 
Graybar Electric, etc. Six digit order numbers are assigned !or apparatus orders. 
Upon receipt of the Telephone Company's Requisition, the D1str1but1ng House issues 
the "Purchase Order for Sw1tcJ:1boara Equipment" (with order number assigned) and for­
wards 1t, together with the Telephone Company's Spec1!1cation and Drawings, to the 
Merchandise Department. 

The Merchandise Planning Department receives the Distributing House order, edits the 
crder in regard to proper form, wording, etc., and forwards the order to the Editing 
and order Entering Department where it is again reissued as a "Switchboard Equipment 
Order". The set-up for this order includes the Order Sheets, Service Record Sheet and 
Firm Schedule Sheet. The Order Sheet and Firm Schedule Sheet are forwarded to the 
Scheduling Department together with the Specification and Drawings. At this point the 
,fob J1aster Carel., which was originated when the Advance Notice of Order was received, 
is checked against the Specification and Drawings and ls revised 1f required. 

The Order SheAt, Speclftcatlon and Drawings finally reach the Equipment Engineering 
Departments. Shortly after receipt o! the order, the Equipment Engineer (Analyzer) 
arranges space for the job on the Engineering Load Charts and issues the Engineering 
and Manufacturing Schedule. In thl.s connection It should be emphasized that any 
subsequent'felephone -COmpany eng1neer1ng changes that may affect the Engineering and 
Manufacturing Schedule should be reported immediately by means of a supplemental 
3chedule. The various specifications to be written for the job are listed on the En­
ei:1neering and !1anllfactur1ng Schedule, together with the associated longhand spec1!ica­
tlor.. (lue (lates and tracing due dates. The Clerical Department determines and adds 
tne dates on which the completed long hand specifications are to be delivered to the 
Shop Order and Sche1ui1ng 1ep~rtments. 

After the engineering dates are added, the Engineering and Manufacturing Schedule is 
delivered to the Scheduling Department, where the shop load ls finally adjusted and 
two dates are added. one date is that on which the typed specifications will be due 
in all departments and the other is the manufacturing completion date. The Engineer­
ing and Manufacturing Schedule is typed at this time, and printed copies are routed 
to the interested departments. In the final adjustment of the shop load during a 
period of increasing business, cases arise where a job or several jobs may appear on 
the load chart for completion on a date considerably beyond the required or desired 
completion date. These jobs are properly marked on the charts and notification of 
the delay is given to the interested organizatrons. Many times, a delay in manufa~­
turing may be absorbed in the installing interval without affecting the final com­
pletion date of the job. However, if the delay is not acceptable, a protest is 
made. The Scheduling Department may attempt to revise the loading so that the pro­
tested job may be moved forward in the schedule. This of course will require that 
other jobs be moved backwards. If such revision results in further non-acceptance 
of schedule on the changed jobs, then the matter is placed before the Switchboard 
Program Supervisor in New York who obtains an order of precedence from the A.T. & T. 
Company for the affected jobs or obtains an authorization from the Sales Department 
for an increased rate of manufacture. On the other hand, in some cases a job may 
be advanced 1n order to level out unused space on the load chart, in which case pro­
per notification is given to the Distributing House and Telephone Company. Large 
jobs, due to the volume of equipment required, may cause difficulty in the process 
of loading. Accordingly, the standard engineering and manufacturing interval for 
this type of job provides an additional two to four weeks margin over the normal in­
terval so that the Prospective Schedule originally set up will have made proper 
allowance for load adjustment. 

During the time that the engineering and manufacturing analysis ls being made, the 
Installation Planner analyzes the job, determines the firm installing interval and 
notifies the Scheduling Department accordingly. Sometimes unusual installation 
man-loa~ conaitions are encountered which require modifications in the normal load­
ing of the job 1n the shop in order to meet these conditions. Also it is endeavor­
ed to schedule the shop so as to provide an even installation load in ~ach terri­
tory. 

After the manufacturing completion date ls determined and the firm installing in-

15. 

TCI Library  www.telephonecollectors.info 



Chapter II 
Section 2 

ter~al is received from the Planner, the remaining firm dates such as the Release 
Date, Ship Date, Installation Start and Completion Dates are determined and are post­
ed on the Firm Schedule Sheet of the Merchandise Order setup. Normally the Firm 
Schedule should be completed and released by the Scheduling Department within six 
weeks after the receipt of the order. This interval is exceeded only when the time 
required !or engineering and manufacturing is unknown due to the development of new 
circuits or new equipment. In the latter case the Distributing House is notified 
ot such delay together with a promise as to when the Firm Schedule will be available. 
The Firm Schedule is duplicated and distributed to interested organizations by the 
shop order department. 

SECTION 2. ENGINEERING 

During the process or scheduling, as outlined in the above section, the Order Sheet 
and the Telephone Company's Specification and Drawings were delivered by the Schedul-
1fig Department to the Equipment Engineering Department. Upon itG receipt, the order 
is routed through the Engineering service Department where a Job Drawinf Base Number 
is asstgned to the office. All job drawings issued thereafter are iden ified by the 
base number together with a dash number suffix which indicates the nature of the draw­
ing and the type of equipment represented. The Order Sheet together with all copien 
o! the Telephone Company's Specification and Drawings are forwRrded to tho ClPrlcal 
Department where Job Index cards are originated. These cards are placed according tc. 
town and office in tra central Office Index F!le for future engineering reference. 
A!ter being indexed, the Order and Spo:ification and Drawings are delivered to t~~ 
Equipment Engineer who forwards sur;:-lus sets of the Specification and Draw1ngs to 
the Engineering File, where copies may be withdr·awn by the Line Engineers as req 11l.rect 
rturtn~ the oeriod of rtet~tled engineerin~. 

The Equipment Engineer makes a detailed analysis of the job requirements and origin­
ates the Job Kevsheet and the Engineering ana Manufacturing Schedule. The Job_.K~::­
sheet is a list of all of the circuits, which are in the form of Bell Telephone 
r:;aooFatories' or Telephone Company schematic drawings, together with inter-connec­
tion information to show how the various schematics required are related to each 
other. The Job heysheet· is made from the La bora tor ies' Standard Keysheet. Features 
ot the job which are not covered by the Standard Keysheet are considered as special 
and are referred by the Equipment Engineer to the Laboratvries !or recommendation. 
Such features ma/ require the use of new circuits to be developed by the Laboratories 
or of obsolete circuits where special operating conditions are to be met. I! any in­
formation reouirea !or jetermining what to furnish on the job is lacking in the 
customer's specification, the Equipment Engineer obtains the required data through 
corresponaence with the Telephone Company. Eventually, all of the circuits used in 
the office are posted on the Job Keysheet. 

There ts one exception to the above descrlptlon of the preparation of the job keysbeet. 
On the crossbar system where the entire series of T-drawings have the same base num-
er as the Laboratory SD- drawing, the wiring list is considered as sufficient !or an 
SD- job recora by some Telephone companies and a job keysheet is not prepared. In 
this case the Equipment Engineer records his information .regarding schematic drawings 
to be used 1n a copy of the Telephone company Specification. This copy is then filed in 
the job folder !or ready reference. 

The Equipment Engineer is required to definitely determine not only what is to be fur­
nished on the job but also what specifications are to be originated and what is to be 
covered by each. There are approximately 60 kinds of specifications that may be writ­
ten tor a Panel or Crossbar D1al Office and 40 kinds !or a Step-by-Step Dial Office. 
Each speci!tcation covers a particular type of framework or equipment and is identi­
fied by a numerical dash number which follows the order number. All types of speci­
fications are not required !or every job, aepending, of course, upon the nature of 
the particular order. The specifications to be written are indicated on the Engineer­
ing and Manufacturing Schedule. The dates on which these specifications and associ­
ated job drawings are to be completed are also indicated, as explained in Section 1. 

A Traffic Schemat1c is usually originated by the Equipment Engineer. This gives a 
picture of the traffic between various types of equipment in the o!!1ce and termina­
tions on the distributing frames. 

A Job Folder is originated by the Equipment Engineer and is maintained throughout the 
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period ot engineering, manufacturing and installing. In this !older are placed the 
master copy ot the Telephone Company's Specification on which the job analysis was 
made, copies ot all correspondence, memoranda, schedules, information to and trom 
otberspeci!ications, cabling information and completed transcribed specifications. 
Its purpose is to aid in eliminating the lose or misplacement ot information papers 
and to serve as a ready reference relative to job questions which arise trom time to 
time. (Copies ot all ottictal job correspondence are tiled in the Engineering tile.} 

A!ter the job is analyzed, the specifications, as indicated on the Engineering and 
Hanutacturing Schedule, are asl'ligned by the Equipment Engineer or VerHication Equip­
ment Engineer (checker} to the various line engineerl'I in a manner that will allow each 
engineer l'lu!!icient time in which to properly perform the required !unctions. Engi­
neering il'I normally divided into three classes, namely Switchboard, Power and Cabling. 
Job Dratting also is identified by these classel'I. The detailed steps involved in each 
class or tor various types o! specification~ in any one class vary considerably accora­
ing to the equipment in question. However, a description ot the major steps required 
tor engineering a typical specification will give a general idea or the line engineer's 
!unction. 

The tirst duty ot the line engineer, attar he has been assigned to a particular spec­
ification, is to gather together the various 1tems of information and data with which 
he will be concerned and then to proceed to analyze these papers in order to determine 
how the required equipment is to be provided. A copy of the Telephone Company's Spec­
ification and Drawings are obtained from the Equipment Engineer or the Specification 
File. These are studied and compared with the master copy contained in the job folder. 
Particular attention is given to those portions affecting the specification to be 
written and to the Equipment Engineer's markings covering the schematic drawings and 
standard equipment specifications requtred. From the above data and from the Long­
hand Specification Form, which is obtained from the Standards Engineering Division, 
requisitions are originated !or blue prints cf all required drawings. In case the 
order is for an addition to an existing office, blue print requisitions are also 
issued for the required job drawings of the existing office as indicated by the Cen­
tral Office Index File or by the Job Index Drawing if one had been prepared for the 
office on a previous order. Correspondence, memoranda and information from other 
specifications contained in the Job Folder fl.re carefully read and noted. 

A!ter the engineer's detailed analysil'I ot his assigned portion ot the job is well 
under way, it l.s essential that a forward viel'I be taken o! the engineering, manufac­
turing and installation e!!ort required. The !uture progress ot the engineering work 
is visualized to determ1ne whether any interruptions or delays will be encountered 
due to lack o! or faulty engineering in!ormat1on. This visualization o! the en1

-

gineering work should disclose any points which may need to be referred to the Tele­
phone Company or other organizations !or their approval, and which would otherwise 
delay the progress o! the engineering. After all o! the necessary working papers 
ana !orms are on hand and all questionable points which can be foreseen, are taken 
up with the Telephone Company or other interested organizations, the engineer is in 
a position to proceed with the preparation or the specification and associated dratt­
ing information. 

It is more· or less customary tor the engineer to follow a definite sequence in per­
forming the general engineering operations. The extent ot the various operations 
will depend on whether standard equipment may be l!lpeci!ied or whether the job must 
be built up on a detailed basis. The following is the sequence ot general engineer­
ing operations: 

l.* Selection ot lists trom standard equipment specification drawings. 
2.• Preparation ot the wiring list. 
3.• Location ot circuit apparatus and preparation, when required, ot the 

equipment and terminal assembly drawings. 
4.* Ordering ot all circuit apparatus, framework, equipment, local cables, 

and local power cables. 
5.* Preparation ot cabling information. 
6.• Preparation ot miscellaneous information. 
7. Locating and ordering o! non-circuit apparatus and framework. 
8. Listing or drawings and reference papers. 
9. Preparation o! framework and summary notes. 

10. Il'lsuing drawing orders or change supplements. 
11. Issuing information to other specifications. 

* Applied successively for each wiring list item. 
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The W1r1ng List 1s a job araw1ng,preparea 1n stanaara !orm, or all circuits usea !or 
the manu!acture ana 1nstallat1on or the spec1!1c equipment. It includes the title, 
the circuit, schematic, schematic !1gures ana options on Crossbar ana Step-by-Step 
jobs, circuit !1gure numbers, optional w1r1ng ana apparatus, quantities or circuits 
w1rea ana equ1ppea, circuit numbers w1rea ana equipped ana maintenance notes. It 1s 
usually arranged 1n two sections - one to cover equipment which ls directly associ­
ated with a local cable ana which may be w1rea by the shop or the installer, ana one 
!or e~~1pment ana cabling which are placed 1n position by the installer ana are not 
assoc1atea with local cables. W1r1ng lists or stanaara equipment as 1ne11catea on 
the stanaara equipment spec1!1cat1ons are repeated 1n the job w1r1ng list ana are 
equ1ppea as reau1rea. 

"'he w1r1ng list ls primarily a record or the equipment installed. It ls usea by the 
sncp !or the aes1gn ana manu!acture or job local cables ana !or assembly, w1r1ng ana 
testing or units not covered by stanaara spec1!1cat1ons. The installer ls vitally 
interested 1n 1t as a record or work to be acne. A!ter 1nstallat1on 1s completed, 
the wlr1ng list ls usea !or maintenance purposes by the Telephone Company ana as an 
engineering record when aaa1t1ons to the o!!1ce are to be maae. 

Jcb Eau1pment Drawings are made up 1n cases where stanaara equipment araw1ngs are 
not used or where the standard equipment drawings ao not !ully cover the equipment 
arrar.gement. For some types or equipment, the w1r1ng list ana equipment drawing 
a~e comb1nea into one araw1ng. Other drawings such as terminal assemblies, cabling 
schematics, cross connection charts. etc., are maae up when requ1rea. 

The Longhand Spec1!1cst1on Form ls usea 1n connection with the various remaining 
engineering operations. These terms are maae up !or each common type or spec1!1ca­
~1on ana are made as complete as possible !or an average job. It ls then necessary 
!or the engineer to enter quantities, group or list numbers, notes, etc., to cross 
cut 1n!ormat1on not requ1rea ana to aaa any special ea1t1ng not already shown. A!ter 
completion, the longhand spec1!1cat1on ana associated papers are hela by the en­
R1neer until called !or by the Ver1!1cat1on Engineer (checker). All drawings usea 
in engineering the job should be arranged 1n sequential oraer ana ael1verea to the 
~er1!1cat1on engineer with the longbana spec1!1cat1on. 

After the job ls ch~ckea, the unusea page~ are removed ana the remaining pages are 
numbered by the vcrtt~cat1on engineer. The E~ac1!1cat1on ls ae11verea to the ae­
partment clerk !o!· ;:·acor<l purposes on or be!ore tii~ lo:inghana spec1t1cat1on Clue elate. 
After being recoreled--;~1s !orwareleel to the Engineering 3~rv1ce Department !or 
application or rer,ur:i.ea gooels material anel thence to the Clerical Department !or 
issue checking. !'li.e longhanel spec1t1cat1on ls then returnee! to the el'lg1neer !or 
approvsl o! the raised issue numbers o! the Clraw1ngs as requ1reel. Any change in 
the ee11t1ng or ara!t1r..g 1r;format1on Clue to new issues or the Clraw1ngs slloulel be 
made at this time. When issue checking ls completeel, the Clerical Department picks 
up the spec1!1cat1on !or Clel1very to the Shop Oreler Department. 

The Equipment Dratting Section prepares the new or changeel job Clraw1ngs !rem the 
engineer's 1n!orIJBt1on in accorelance with the establisheel scheelules. The tracings 
are checkeel by the engineer anel are 1el1verea to the vault so that blue Prints may 
11':'· ma<le as req u1reel !or the shop an<l installer. 

~:_?~!~J!:.a ~1 ~.:.f_ .. Q.~ 8.TG t.~~.G30 C. :-JVeJ'1 n~ P.U.f!,.·.r~;~r 1 !l~ ::!n~ 1:i~lJ! !'i-:I:.~nt to DE- ~''.;:t:·;~i~!1.<J:_: l)v 
t·o~;, I{:;.,. •• r.::::c:::: -:>."d l(~arny. M::iny nHVJ st~p-by--StBlJ oir:Le;c::, !1n1·8 d~cil equlpl'1ent ln 
one portion or Che building and Toll equipment 1n anothPr portion of the building. 
l:!t su.::il cases, Hawi:.horno usually "controls" the job; each Pld.nt, however, doec; its 
o~·in c-r.z'.r.<.>ering and mannfaccuring. When a combination order ls recetvecl the Equlp-
11:::.r.: En~!.::o~= coord1"1ates the .job with the Kearny engineering department. A letter 
·n WJ~·~~ 1. ~-!f'-std~ ~hich ~o7ers tho "a1vision of responsibility" of tne two 
~h~·~~~r•~7 n~~~~IZ~LlD~S, su~plemantad later with a Co-ordination Chart drgwi~g 
.:;.:C·l'-1: •• i ti:o ·:;,;::foer, • 1::-~i.: 1 t::;, and termina tl:H; t.lJ~_nt<> of equipments furnished by 
H.:iwth:irr"; "•~11-::!1 .c•;•.t' ~s v equi".:''Dent furnished by Kne.~·ny. Common drawings 5uch 
;:.::. f~.;..c:· ,:,,n. . .: ·:':',:::·;,.: !-'~-~!l , are origlaated and controlle.:1 hy the Plant nav111g t.he 
maJo:r :!. terns of 6'J1.:ip~e!'lt hereon. 
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Betore taking up shop ordering and manufacturing procedures, two classes or material 
commonly reterred to as "X" and "non-X" should be clearly understood. The line en­
gineer, in completing his equipment specification, designates by a letter "S" those 
items which are to be shipped to the installer. When the line engineer inadvertent­
ly designates a class X part as a "Ship" item, he is made aware that class X material 
cannot be shipped, 

Class non-X material is material in the torm in which it is shipped to the installer 
on the job and regular procedures have been set up tor shipping and billing such 
material. Non-X material consists ot assembled units (wired equipment or framework), 
Piece parts, !ramework details, and items or apparatus shipped as loose items. 

Class X material must not be Shipped and is trans!errable only between operating de­
partments within the Western Electric Company. Parts manufactured by one organiza­
tion solely tor the use or another organization in assembly are classified "X". No 
provision has been made to ship or bill class X material to any other destination. 

We !ind, therefore, class X material to be the component parts and material used by 
the shop assembly organizations to produce wired and assembled units ordered in shop 
specifications, and we tind non-X material to be the assembled units or piece parts 
in the torm in which they are shipped and billed to the installer. The relay or 
piece part, tor example, when shipped alone is ·a class non-X item, but when this 
same relay is mounted on a mounting plate the major assembly becomes the .non-X item 
and the relay or piece part becomes the class X component or the larger item. 

The longhand specification, attar being issue checked, is delivered to the Shop 
Order Tabulating Department where tab cards are originated tor each drawing listed 
in the specification. These cards are placed in three tiles as tollows: 

An Active Order File contains one card tor each Installer's Equipment Draw­
in~ (E.D.), Specification Drawing (J. and E.D.) and Circuit Drawings (S.D. and 
T.) tiled num6rica11y by drawing number. Each section or cards bearing the 
same drawing number contains one card per Job using that drawing. These cards 
are used in connection with Change Notices (C.N.) authorized by the Bell Tele­
phone Laboratories, when changes are to be made on all jobs already installed 
or in the process or manufacture. Through the use or the active order tile the 
Tabulating Department can prepare a mailing list or all jobs using a particular 
drawing, anQ copies or the change can be QistributeQ to all interested persons. 

An Area File contains one card for each drawing the same as in the active order 
file but filed according to area number, with the United States divided into 
areas according to Operating Telephone Companies. Each section of cards bear­
ing the same area number contains one card per drawing used in that telephone 
company area. Through the use of the area file the Tabulating Department can 
prepare a complete list of drawings used in a particular area for mailing to 
the operating telephone company. 

rhe Wiring List File contains one card per drawing the same as in the active 
order tile and ditters only in the respect that the cards remain permanently 
in the wiring list tile whereas they are retained only 24 months in the activ·e 
order tile. 

Attar originating the drawing tab cards the Tabulating Department returns the long­
hand specification to the Shop Order Department tor the tirst &diting operation. 
In this connection, an item or equipment may be shipped to the Installer either as 
a single completely assembled unit as described by the.engineer or as a number or 
partial assemblies and individual parts. The tirst, or Class non-X, editing opera­
tion concerns itselt, theretore, with this latter class or item and consists or 
itemizing and indicating in the longhand speci!ication the shops and stores that 
are to deliver the various component parts in the torm in which they are shipped. 

common items or equipment are edited in accordance ~1th Standard NX folders. If a 
!older is not available tor a specific item, the editing must be done in longhand 
by the ~op Order Editor. The longhand specification, the selected Standard NX 

19. 

TCI Library  www.telephonecollectors.info 



Chapter II 
Section 3 

Folaers ana the longhana eaiting are aeliverea to the Shop oraer Typing section !or 
typing o! the stencils. Direct Shipment oraers !or purchase o! outsiae supplier 
material to be shippea airect to the Job are typea at this time also. The stencils 
are thEllmimeographea ana the copies bouna into complete speci!ications !or aelivery 
to the Telephone Company, Installer, ana interestea local shop ana clerical organiza­
tions. The wiring aepartments si1own in the source column to ship wirea equipments 
receive complete speci!ications; other shops ana stores receive only the portion o! 
the speci!ication listing the items o! apparatus ana material they are to !urnish. 
Through this process o! Shop Oraer Department eaiting, the complete speci!ication 
becomes not only an engineering recora !or the manu!acture ana installation o! equip­
ment but also a shipping recora o! all component parts. 

Following issuance ana aistribution o! completea speci!ications, the Shop oraer De­
partment per!orms the second, or Class X. editing operation on Crossbar, Panel, and 
Common Systems equipment. The Class X ordering o! apparatus and material !or Step­
by-Step system's mechanical and non-mechanical equipment is done in the Step-by­
Step Wiring Department. 

There are at present three di!!erent methods o! per!orming the Class X oraering 
operations. Crossbar and Step-by-Step mechanical equipments are orderea in much 
the same manner; that ls, like items o! apparatus and material !or a given week's 
output in these wiring shops are combined and ordered in bulk !rom the various pro­
duct shops. On Crossbar, tabulating machines are employed to compile the order-
ing aata, while on Step-by-Step, oraering in!ormation is summarized by strictly 
manual e!!ort. Panel, common Systems, ana Step-by-Step non-mechanical units are also 
oraered by manual ef!ort, but the method o! prepar1ng and !urnishing the in!orma-
tion to the shops di!!ers !rom crossbar and Step-by-Step ordering practices, in that 
separate material ordering lists are originated and !urnishea the shops !or each 
wirea and assembled item o! equipment ordered in Job speci!ications. 

In general, ana considering each o! the three methods separately, they are set up 
along the !ollowing lines: 

crossbar Sy~tems Equipments. 

The Tabulating Department originates tabulated sheets listing all items o! 
apparatus and material shown in the stock list o! equipment drawings and nJn 

speci!ications. For each item listea, a tabulated card is originatea showing 
the description o! the item and the supplying product shop unit or store. The 
cards are grouped in sets and !iled unaer the respective equipment arawing or 
nJn specl!ication number !or which they were originatea. 

Upon receipt o! Job speci!ications !rom the Cental O!!ice Equipment Scheau1-
1ng ana Shop Loading Department showing dates the assemblea !rames and units 
listea are loaded in the shop, shop loaa analysis sheets are originated !or 
each item. The Job order number, speci!ication item number ana schedulea 
shipping aate are shown on the analysts sheets ana then !iled accoraing to the 
schedule aates. The sheets are selectea !or compiling and tabulating su!­
!iciently in aavance o! the shiPPing aate {in accoraance with the establishea 
normal manu!acturing intervals) to allow the proauct shops, a!ter receipt o! 
authorizations, to manu!acture the component parts in time !or the Wiring 
Department to select the material, ana assemble and wire the equipment oraerea. 

At the time the load analysis sheets !or a given week's business are selectea 
!or tabulating, the Shop oraer Department requests, !or each item o! wired 
equipment listea in the Job speci!ication, a set o! selecting ana mounting 
in!ormation lists !rom Central 0!!1ce Stanaards Engineering ana Coordinating 
Department. The lists spec1!y the quantity and apparatus to be mountea on 
mounting plates ana panels !or a quantity o! one wirea !rame or unit as spec­
i!1ea in the corresponQing nJn speci!1cation or arawing stock list. One week 
prior to the aate material !or given Jobs is scheau1ea !or selection, copies 
o! these lists are prepareQ on a Job requirement Dasis by the Shop Oraer De­
partment ana !urn1shea to the Wiring Shop's.storeroom selectors anQ assemblers. 
The lists !urnished show tbe Job oraer number, item number, scheduled shop 
aelivery aate and other pertinent aata essential to the selection ana assembly 
o! the equipment in accoraance with Job speci!lcation requirements. 
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During the interim the Central Office Engineering Standards and Co-ordinating de­
partment is preparing the aforementioned selecting and mounting lists, the Shop 
Order Department compiles a list of all wired and assembled frame and unit items 
for "J" specifications and other drawings for the same jobs. The sets of tabu­
lating cards prevtously originated for the corresponding "J" specification and 
other drawing ltems are then selected and by a process of machi:ie operations, all 
like items of apparatus and material required for the jobs scheduled are com­
bined. The cards and/or lists are forwarded to the interested product shops as 
authorizations to manufacture and deliver to the Wiring and Assembly Departments, 
on the schedule date shown, the items of apparatus and material ordered. 

Step-by-Step Mechanical Equipments 

Oraering practices for these equipments are quite similar to those followea on 
crossbar, except that the compiling ana oraering of apparatus ana material re­
quirements is performea at present on a manual basis. Another exception is that 
selectors ana assemblers work from stock lists of arawings insteaa of from sel­
ecting ana mounting information lists to perform their 9perations. 

Step-by-Step Non-Mechanical Equipments 

These equipments are oraerea in the Step-by-Step Wiring Department in the same 
manner as Panel ana Common Systems equipments are oraerea in the Shop oraer De­
partment. They are aescribea in the following paragraphs. 

Panel ana common Systems Equipments 

The oraering of apparatus ana material requirements for these equipments is per­
formea by manual effort. 
of caras) are originatea 
The folaers are complete 
ana material requirea to 
equipment arawings. 

Stanaara oraering folaers (insteaa of tabulatea sets 
for equipment stock list arawings ana "J" specifications. 
oraering stanaaras covering all items of apparatus 
assemble ana wire units for "J" specifications ana other 

In the Clase X eaiting of a job specification, stanaara folaers are appliea by 
indicating to the right of tbe itea the iaentifying folaer number. The folaers 
are then preparea by inserting longhana "riaers" showing variable quantities ana 
mounting plate positions (based on the Job specification requirements) in lieu 
ot the fixea quantities ana positions shown. The folaers are attachea to the 
specification ana· forwaraea to the typing section for hectograph transcription 
ot stock list authorizations. Where stanaara folaers are not available, items of 
equipment oraered are laia out in longhana ana then typea. 

The material stock list authorizations list all Class X items of apparatus ana 
material requirea by the Wiring Department specifiea to wire ana assemble the 
equipment. The various stores ana proauct shops furnishing the items of mat­
erial are also shown to the left of each item listea. 

After the stock lists are typea they are forwaraea to the central Office Equip­
ment Scheauling ana Shop Loaaing Department for the application in hectograph 
ink of proauct shop aelivery scheaule aates, also the Wiring ana Assembly De­
partments selecting, ana final shipping scheaule aates. 

When the manufacturing is completea ana the assemblies have been paseea by the Final 
Inspection Departments, the material is aeliverea to the Merchanaise Department for 
packing ana shipping. 

It is the function of the central Office Equipment Scheauling ana Shop Loaaing De­
partment to loaa wirea ana assemblea equipments, ana scheaule the Class X apparatus 
ana material for these equipments, so as to maintain balancea loaas ana an even 
flow of proauction in all shop aepartments. 

With the exception of the wiring aepartments, our proauct shops are to a large aegree 
set up to function ae self-containea units. They purchase ana maintain the requirea 
stocks of raw material ana parts; perform their own aetailea shop oraering operations, 
scheauling, tracing of raw material, etc. 
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SECTION 4. SHIPPING 

Several w.eeks prior to the sche<lulea shipping <late, the ae11very or the hunareas or 
items requirea tor the job will be startea by the shop. This perioa varies, ana 
aepenas upon the arrangement or the shop loaa ana the facility with which any or the 
particular items are manuracturea. Accoraingly, it becomes the auty or the Mer­
chan<lise Department to proviae warehouse space, where the material can be accumulatea 
ana storea until releasea tor shipment. 

Upon receipt or the material, the Clerical Section or the Merchanaise·ShiPPing Depart­
ment marks the Delivery Tickets to in<licate whether the job is a Hol<ling Job or a 
Shipping Job. The Packing Section ot the Warehouse Department then proceeas to pack 
the material tor shipment. The packea cases are properly marke<l with oraer number, 
aestination, aescription or contents ana weight. A box number is assignea to each 
case ana is also marke<l on the shiPPing summary tor the particular item. It the 
job is a hol<ling job, the amount or warehouse space requirea is estimatea ana assign­
ea. After being packea, the cases markea "Hola" are aeliverea by truck or travel­
ling crane to the assignea area. It the job is a shipping job, the packed cases are 
aeliverea immeaiately to the shipping platform. 

About a week prior to the scheaulea shipping aate, the Installation Fiela Service 
Department issues a Shipping ·Release tor the job. It the job is to be installed. in 
a new buil<ling or in a new addition to an existing buil<ling, it is necessary tor 
the Fiela Service Department to ascertain whether the buil<ling is completea ana 
reaay tor occupancy before the release is issuea. When the Release is receivea, 
the Merchana ise Sh iPPing Dep·artment issues typea Loaa ing Sheets on which are 
iaentitiea the various packea cases ana their locations in the warehouse. On the 
aay or shipment the cases are selectea, loaaea ana shippea to the job. 

SECTION 5. INSTALLING 

In the case ~r a job involving a new builaing, the completion aate or the buil<ling 
ana the installation start aate usually are the same. This permits the installer to 
move into the buil<ling with his force or men ana to prepare the buil<ling tor the work 
or installation. Protection material tor walls, columns, floors, hallways, stairs, 
entrances, etc., is set up. Space is assignea tor storage or material to be receiv­
ea, ana t11e tloor plan arrangement or the initial equipment is laia out. Trucking 
ana hoisting or material is usually aone by the Telephone Company. The installer 
checks the receipt or mater1'al by box ana item number with the shipping summaries in 
each spec1tication ana reports back to Hawthorne in regara to shortages or aerect,ve 
material. Engineering questions are raisea by Job Information Memoranaa, (JIM's). 
Installer's Requisitions are issuea tor apparent shortages. Near the ena or the 
installation perioa, excess material is returnea to Hawthorne by means or Returnea 
Gooas Memoranaa. At this time !inal marke<l prints o~ the ot!ice equipment, wir-
ing list, cabling ana floor plan drawings are sent to Hawthorne tor correction or 
recoras aue to installer's changes made on the job. 

After completion, the ottice equipment is tested ana turned over to the customer 
tor acceptance. 

SECTION 6. BILLING 

A short time prior to the scheduled shipping <late or a job, the Distributing House 
submits a Billing Contract Proposal to the Telephone Company tor approval. The pro­
posal contains, separately, the billing estimates tor engineering, equipment and in­
stalling. The engineering portion or the bill is prepared through collaboration 
between the Accounting Department, Engineering Service Department ana the particular 
Line Engineering Department involvea. The bill tor material ana equipment is pre­
parea by the Merchanaise Department. The interestea Installation Heaaquarters are 
responsible tor the aaaition or their portion or the bill. The complete proposal 
finally is rorwaraea to the Distributing House ana thence to the Telephone Company. 

The complex equipment arrangements such as are usea in Central orrices, sometimes 
require changes in the plans aue to changing trattic conditions and other require­
ments. The expense incurrea by changes prior to the aate or billing (customer 
Change or C.C.) is incluaea in the initial bill. Change~ thereafter (Supplementary 
Authorization or S.A.) are consiaerea as billable extras ana are bille<l separately 
through supplemental or final billing. 
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Chapter III 
Section 1 

CHAPTER III 

ANALYSIS OF A JOB EQUIPMENT SPECIFICATION 

SECTION 1. GENERAL DESCRIPTION AND NUMBERING 

Western Electric Company job equipment specifications are prepared to cover manufactur­
ing and installing lnformation for equipment for a particular telephone central offlc9 
in accordance with tne requirements set forth by the Telernone Company. The Equip­
ment Engineering Departments are responsible for the preparation of the job specifica­
tions and the associated job drawings from which the central office equipment can be 
manufactured and installed. Much of the information contalned in the job specif~ca-· 
tions is specified in terms Qf standard drawings, such as specification drawings, 
equipment drawings and circuit drawings. These standard drawings are prepared Gild 
maintained by the Central Off ice Standards Engineering and Drafting Departments fro• 
information and drawings originated at the Bell Telephone Laboratories. Thus, in 
brief, it may be stated tnat the Laboratories determine the standarc' arrane;ements 
for use throughout the System, the Standards Engineering and Draftl~g Departments 
convert this information into standard drawings adapted for the shop's use and the 
installer's use, and the Equipment Engineering Departments apply the various standard 
drawings to meet the specific job requirements as outlined in the Telephone Company's 
order, specification and drawings. Occasionally, portions of the TA!ephone company's 
requirements cannot be fulfilled through the application of the standard arrangements, 
in which case the Laboratories develop and recommend the use of special arrangen:ents 
as required. 

Job equipment specifications are prepared on all orders which are engineered by the 
Equipment Departments with the exception o! certain miscellaneous and small orders 
where editing information can be shown on the order sheet. The orders !or Ste~-by­
Step, Panel and Crossbar Dial Equipments are engineered at Hawthorne and those !or 
Local Manual, Toll, Repeater and Associated Equipments are engineered at Kearny. The 
equipment on an order is grouped in di!!erent job specifications according to the 
various kinds o! sections, frames and other equipment required. This grouping o! 
equipment must take into account the time required !or manufacturing so that those 
items requiring the longer periods will be ordered early enough to permit satisfac­
tory deliveries to the installer. The shop wired equipment ordinarily requires a 
longer manufacturing interval than !rames and racks, switchboard cable (which is 
selected !rom stock and in some cases !ormed and soldered) and miscellaneous material 
such as wire and conduit. Consequently the speci!icati~ns !or the shop wired equip­
ment are written as eatlY in the engineering period as possible. 

Job equipment specifications are identified by the Specification Number which is 
made up o! the job order number and a three digit sut!tx. The order number is 
assigned to the job at the Branch House at the time that the Telephone Company's 
order, specification and drawings are received there. The three digit su!!ix num­
ber is assigned in accordance with a numbering plan established !or all job spec-
1!ications. The !irst digit o! the su!!ix indicates the type ot system, that is 
whether Manual or one or thA several Dial systems, and also whether the specifi­
cation covers new or additional equipment or miscellaneous equipment. The last 
two digits are determined by the type o! equipment ordered. The letter H or K Im­
mediately precedes the three digit su!!ix and indicates whether the specification was 
written at Hawthorne or Kearny. 
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Chapter III 
Section- 2 

Examples or some or the commonly used spec1!1cat1on dash numbers are as !ollows: 

Manual Panel 
New or Misc. New or 

Add. Eqpt. Add. 
Eqpt, Eqpt. 

-101 -401 
-111 -211 -411 
-113 -213 -413 
-138 -238 -438 

-147 -247 -447 
-150 -250 -450 
-165 -465 
-168 -468 

-170 -470 

-192 -492 

System 
Crossbar 

Hise. New or Hise. 
Eqpt. Add, Eqpt. 

Eqpt. 

-501 
-311 -511 -611 
-313 -513 -613 
-338 -538 -638 

-347 -547 -647 
-350 -550 -650 

-565 
-568 

-570 

-592 

Ste~-b:£-Ste~ 
New or !'Use. 

Add. Eqpt, 
Eqpt. 

-701 
-711 -811 
-713 -813 
-738 -838 

-747 -847 
-750 -850 
-765 
-768 

-770 

-792 

Description 

ca bl1ng 
D.S.A. Swb<l. 
Trunk Swb<l. 
s.o. Desk or 

Sw b<1. 
Test Sets 
Loe. Test Desk 
Power Plant 
HDF, IDF, etc. 

rrwk; 
MDF, IDF, etc. 

Eqpt, 
Installing 

A complete list o! spec1!1cat1on numbers ls given in the Equipment Engineering Hand­
book, Section 31. 

Spec1!1cat1on numbers in the Hise. Eqpt. columns are assigned to cover miscellaneous 
additions or mod1!1cat1ons to existing wired equipment where the shop ls not requir­
ed to !urn1sh new !rames, bays, sections or wired units. 

In some instances considerable quantities o! equipment are required to be engineer­
ed and manu!actured in advance o! the regular set-up o! the job. A method some­
times used !or such instances consists o! the or1g1nat1on o! an"Advance Hanu!acture 
Spec1!1cat1on," which ls assigned the spec1!1cat1on dash 300, 600,800 number de­
pending on the system or type o! equipment ordered. Later when the regular spec-
1!1cat1ons are written, a note ls included in each one a!!ected to indicate the 
particular associated items in the advance spec1!1cat1on. 

Spec1!1cat1ons which order equipment to be manu!actured by the Automatic Electric 
Company are assigned in the 900 series, such as 928 spec. However, non-wired 
Automatic Electric company equipment can be ordered in the 700 series spec1!1ca­
t1ons with a note to obtain the equipment !rom the A.E. Co. The Merchandise De­
partment then orders this equipment !rom the Automatic· Electric Company. 

SECTION 2. SPECIFICATION CONTENTS 

In accordance with the present established routines, job equipment speci!icat1ons 
are typed in two parts, namely, Section "A", and Section "B". The 1n!ormat1on con­
tained in each section varies considerably between di!!erent types o! spec1!ica­
t1ons due to the many kinds or equipment involved. The description or a typical 
"assembly and equipment" spec1!1cation will include these major d1v1s1ons o! 1n!or­
mat1on: 

Section "A" may include the !ollow1ng: 

(a) 
(b) 
( c) 
(d) 

(e) 
(!) 
(g) 

Title o! spec1!1cat1on 
General statement o! equipment covered 
List o! engineering re!erence papers 
List o! drawings, including installers equipment, spec1!icat1on 
drawings, !ramework assembly and equipment drawings, circuit and 
schematic drawings and in some cases Telephone Company's drawings 
List o! installer's re!erence paper.a 
Wiring list 
General notes and installers' notes 

Section "A" generally ls transcribed as originated by the engineer. Section "B" how-
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ever, which covers the "Framework and Summary of Apparatus" may undergo consider­
able change after being written by the engineer and previous to transcription. This 
ls due to the process of the Shop Order Department's editing, which adds the list 
of partial assemblies, apparatus, or p1ece parts, to any item which is shipped as 
other than a completely d~s,mbled unit. Thus, Section "B" becomes not only the 
ortgineer•s Ust of material required :Out also a "Shipping Summary" of the individual 
parts tn the forw in which they are shipped to the jab. The following paraeraphs 
describe the various classes or information as outlinea above. 

Tlt.t.:, TN• f!rst p..<ge :.~- o;::~ _·:;~specification conta111s t!':.e rnder number and spec-
ificati.)n 1.urrh~:' '·''~::; ·Jf transr:r!ption, Humber of paf.!,t::S ~n Section ''A", engi­

neer's, cherker'E 'in·j sto1: or~;::y t:dltor•s name er initials, type of equipment, type 
of telephone system, the 1elep~one Companyj the Telephone Company's area or division 
1f required, the office name, building name and town and state. 

Ganeral~ Under this heading is given a brief description of the scope of the spec-
i1 ication. The description includes a list of the major items of equip­

ment to provide a general overall v1cture of the manufacturing and 1nstallation 
effort required. In the case of the installing specification (-49Z, -792, etc.) a 
list of all job specifications written for the particular order, together with a 
conlensed statement of equipment or modifications covered by each, is shown under 
"St ;>plementary Specifications." Thls information ls particularly valuable to the in­
stillation planner and to the installer in quickly determining the amount of work 
i'.volved. Other organizations such as scheduling, cost estimating, etc., find thls 
list helpful when a quick check of the equipment is required. 

Englneerln~ Reference Papers. Speclficatlons an~ drawings are listed under this 
heading for reference purposes in connection with 

worK ~n be perforffied w:thin the Equipment Departments. The Telephone Company's 
spec1ficat10n aHcl the western Electric Company's floor plan drawing showing the 
lOlci~lon of the aB2ociated equipment are usually listed. In some cases where a 
miscella~esus spcc1ficat1on is ~eing written and the equipment concerned is not 
covered by a w1~1ne ~lat drawing, the job specifications of the previous addi­
tions or original 1Hstallat1on are also shown. In the installing specification, 
the flonr plan draw!~g is listed under "Drawings" rather than unaer "Engineering 
Reference ?a;ers.~ 

Installers r:efflrencc PapeiE'. Drawings needed by the 1nstal:!.?r only but on which 

under thie 
framework, 
draw1n~s. 
headl 11g. 

succeeding issues wlll not be required, are listed 
h~adlng. These drawings usually show existing arrangements where the 
apparaLUS 0r w11ing is to be modified in the field to agree with other 
8nff1x "N" dr;i.w111ge sho11;ing present equipment are listed under this 

D~a~ings. Drawines ieaulre~ for engineering a&d installation of the particular 
equipment are ltst~d ln tne job specification. Drawings are not listed 

for manufacturing purposeR since the shup obtains their dra11;ing nu~bers from the 
shop orders a~d not from the job spAcificatlon. Inasmu~h as all drawings are sub­
ject to changes ior various reasons from time to time, the pa~t1cular status of each 
drawing is 1dentif ied by an issue number. Thus the original issue of a drawing is 
issue number land succeeding issues become number 2, 3, etc. Therefore, !t is 
essential, wlth a very few exceptions, that tha issue number of each araw!ni re­
quired for the job be posted in the specification. This will insure tha~ all in­
terested organizations wtll work wlth the same information ar.d that the drawings 
will agree with the latest G~ta and information available at the time engineering 
is cor.iplet~d. The Shop or·der Tabt.lg,ting Department maintains three files of tab 
cards issued o~9 card per each drawing listed in the job spoc1f ication. These 
files &re the Active Order File, the Area File, and the Wiring List File. Through 
the use of th3se files lt becomes an easy matter tc determine the jobs that are 
effected by any pdrticular Chanre Notice (C.N.) on a given drawing, or to determine 
what 1raNings haJe besn used in any particular Telephone Company Area or on any 
particuldr Niring list. 

Drawir1gs lls~ed in the job spec1fl0aticn may not be required by an orgarilzatlons. 
various charactbrs therefore, are pQstsd in front of such drawings by the en~ineer 
or 1scue file clark as reciuired. Among other signs, the letter "F" 1ndlcates that 
the draNlng is no ... required by the installAr. The lettAr "P" swws that tne drawing is 
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The drawing list is usually divided into !our groups; namely, Installers Equipment, 
Specification Drawings, Framework Assembly and Equipment Drawings and Circuits. Under 
the !irst group are listed drawings required only by the installer on which he must 
receive later issues such as cable connecting drawings and switchboard power cable 
drltt'fings. Under the second group are listed the "J" Specification drawings and "c" 
Specifications !rom which equipment in the job specification is ordered. In the third 
group, the various job and standard framework, assembly, and equipment drawings re­
quired in the manufacture and installation are listed. Job circuits, job wiring lists 
and all standard circuits and associated schematic drawings involved in the wiring or 
cabling o! the equipment are shown under the !ourth group o! drawings. Routines are 
set up whereby Circuit Descriptions i! available are furnished !or all schematics except 
in cases where the schematic is marked by the engineer with "A" as noted. 

Drawings under the various headings are usuallY.lJj~ed in numerical order. Such an 
arrangement is ordinarily provided !or in th~ longhand specification !orm used by 
the engineer and is or considerable convenience in checking drawings during the pro­
cess or engineering, manufacturing and installation. 

certain equipment drawings covering cross connections and location charts, are re­
quired by the wire chief for maintenance purposes after the central office is cut 
over for service. Inasmuch as the wire chief receives drawings listed under cir­
cuits and schematics only, it is necessary for the engineer to list such additional 
equipment drawings under this heading rather than with the framework assembly and 
equipment drawings. It is the function of the -99 specification (that is the -199, 
-499, -599, or -799) to order the drawings required by the wire chief. This spe­
cification is prepared by the Shoo Order Tabulatin~ Department. 

In some instances it is necessary !or the installer to use Telephone Company's 
drawings. These are listed under a separate heading. A note is included to instruct 
the installer to obtain the listed drawings !rom the Telephone Company at the time or 
installation. 

Mounted terminal assembly drawings in the Step-by-Step System and mounted or unmount­
ed designation charts in the Panel System are required !or maintenance purposes in 
connection with certain specifications. Also, specifications ordering double row 
!use panels on which the !uses are assigned on a job basis, require the preparation· 
o! Fuse Record Sheets. The mounted and unmounted drawings and charts and the record 
sheets and the associated binders are ordered in the a!!ected specifications under 
suitable headings placed immediately !ollow·ing the drawing list. The editing !or 
these papers thereafter is included in the -99 speci!1cation where the material is 
furnished along with the wire chie!'s other information. 

Wiring List. Wiring lists covering the wiring or equipment !or the o!!ice are normal-
ly placed on drawings. These wiring list drawings are listed under 

"Circuits" in the job specification and are used as required by the shop and installer. 
When the equipment ordered is covered by the standard specification drawings, the 
shop works !rom the standard drawing instead o! the wiring list drawing. 

When additions are made to existing equipment involving new complete shop wired 
equipments, the wiring list drawing is changed as required. In addition to this, 
a wiring list is placed in the specification, listing briefly the !rames or units 
added, with specification drawing number and job circuit numbering, so that the 
installer can identity the equipment on the wiring list drawing, !rom which he will 
install the equipment. On additions, however, where existing w1r1ng ls changed or 
where w1r1ng ls added to existing equipment, a complete detailed wiring list ls 
placed 1n the speci!1cat1on !or the installer's benefit, in addition to making the 
necessary changes on the wiring list drawing. 

The spec1!1cat1on wiring list may consist o! several sections all under the general 
heading "W1r1ng List". The various sections are used as required to cover particu­
lar kinds o! w1r1ng or changes to be made as follows: 

(a) "Wired equipment to be placed by the installer" ls used to cover briefly 
the addition o! complete shop wired equipments as outlined in previous 
paragraphs. 
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(b) "Local cables to be placed by the installer" covers additional wiring which 
is made up into a local cable by the shop to be placed in position by the 
installer. 

(c) "Wiring and apparatus to be placed by the installer" covers all changes such 
as modifications of existing wiring, added wiring to existing equipment, etc., 
as outlined in Equipment Engineers Handbook, Section 43. 

(d) "Equipment to be removed" is used to cover the removal of complete equip­
mentG such as frames or units. 

General Notes. General notes in the job specification are primarily for the part-
icular instruction tc the shop where additional information is re­

quired beyond that available on the specified drawings. These notes may affect the 
inctaller also in cases where both the shop and installer are involved. The notes are 
numbered beginning with 51. Numbers below 51 are reserved for use on job drawings, 
and are called ~Maintenance" notes, and cover information required by the maintenance 
force of the Telephone Company. They provide information for the installer also. 

General Notes for the Installer. These notes convey special instructions to the in-
staller regarding requirements not covered else­

where. The installer's notes are identified by letters beginning with "A". These 
notes include special job information used by the engineer and which may be useful 
to the installer. 

Section B: 

Summary of Apparatus. Under thls heading first appear the Summary Notes which 
explain the meaning of the various symbols used in connec­

tion with the ordering of the items of framework, equipment an1 apparatus. Some of 
the common symbols are S, A, R, and T, which indicate respectively: items to be 
shipped, items to be shipped in advance, Items tc l>e rcusad Dy the installer from 
present equipment, and items to be furnished by the TelPphone Company. Additional 
symbols are shown and explained in the Equipment Engineering Handbook, Section 43, 
paragraph 17. During the process of Shop Order editing furtner symbols and notes 
are added. 

The Summary of Ap:..iar'.lt\J5 contains the framework items, major units of wired equip­
ment covered by ~:st Numbers in J-Speclfication drawings or Group Numbers in ED­
AQUipment drawi~gs; also individual pieces of apparatus, local cables and local 
pow<n :c: .. ::l,;;:;. r:0rmaEy: t!Hl various i terns are listed under the Summary of Appara­
tus in H1pr.:::.tet~cal 0rder fo::- uniformity and for the convenience of the interest-
ed ore;an1zg,tl.onG. !".n.,ll.1r units to be equipped are followed by the term "Equipped 
V.1th" :.nd then !Jy the llst of material to be mounted thereon by trie shop. Similar 
items are comblnfd tugether so as to reduce the total number of items. Items to be 
shipped to the job and mo~nted by the installer, however, are designated "S" and are 
segregate~ !rom those items to be mounted by the shop. 

SECTION 3. SPECIFICATION APPENDICES 

Appendices are wr! tten to job equipment spec 1fications whenever it is necessary to 
add, remove or change any of the information or material ordered. They are pre­
pared in as abbreviated a form as possible and still convey complete information 
for making the cnanges required. The title of the particular appendix is the same 
as the original specification except that the appendix number is added to the spec­
ification number. These are assigned numerically ty the Clerical service Depart­
ment at the time of issue checking. The title also includes the class of the appen­
dix and the reason for the change. Appendices are classified in accordance with the 
following: 

Class A - Due to changes made by the Telephone Company or Distributing House 
Class B - Due to errors in the Equipment Engineering and Clerical Departments 
Class D - Due to requests from departments within the Manufacturing Depart-

ment, not to correct engineering errors, but to facilitate manu­
facturing or to permit use of stock or standard equipment 

Class EA - Due to the result of Bell Laboratories• development work which is 
billable to the customer. In general, these appendices are issu­
ed by the "C.N." Engineer 

Class EE - Due to the result of Bell Laboratories• develcpment work which is 
non-billable. These appendices also are generally issued by the 
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Class M - Due to information not available at the time specification was writ­
ten. (Antic1pated by an •incomplete• note in the spec.) 

Appendices are sometimes originated after the job is shipped, tn which case complete 
manufacturing information is shown. The changes req~ired are usually expressed in 
terms or straight additions rather than changes on existing items. Also complete 
drawing information and shipping instructions are shown. "Requisition Appendices" 
are those so designated, which are written after a job is shipped and on which "Re­
quisition" or special service is required on the part of the Field Service Department. 

In some cases an excessive number ot appendices on a particular specification are 
requirea resulting in cons.iaerable aifficulty in verifying the ultimate list of mate­
rial. To remeay such a conaition, a aash "Z" specification sometines is issuea, 
for instance -411-Z. This is a rewritten copy of the original specification incorpor­
ating all the appenaix changes up to that time. The original specification is then 
consiaerea as being replacea ana is so inaicatea by means of an appenaix. Adaition­
al changes thereafter are maae by appenaices to the aash "Z" specification ana not 
to the original specification. 
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CHAPTER IV 

INFORMATION AND REFERENCES USED BY EQUIPMENT ENGINEERS 

SECTION 1. GENERAL 

Due to the complexity of the various telephone systeDJ3 use<l throughout the Bell System 
an<l the many organizations involve<l in the engineering, manufacture, inspection, in­
stallation an<l maintenance of the associate<l equipment, the sources of information re­
lating to any particular phase of the work·are many an<l varie<l. To the Western 
Electric Company's Equipment Engineer, who is responsible for the preparation of the 
job specifications an<l job <lrawings for the manufacture an<l installation of equipment 
for a particular central office, much of the accumulate<l information is of great 
value an<l quite in<lispensable. Naturally, this information is highly intensifie<l, 
being the result of the compoun<le<l experiences of thousan<ls of employees who have ha<l 
their share in bringing the system to the state ot refinement that 1s in effect to­
<lay. 

It may be assumed that the art will continue to develop in the future as it has in the 
past, and with it there will evolve new and additional sources of information for the 
use or every one concerned. It is logical, therefore, that some system or identifica­
tion and cataloging be applied in order that the desired information at any particular 
moment may be round without difficulty or delay. 

The source of the stan<lar<l information use<l by the Equipment Engineer may be trace<l 
either <lirectly or in<lirectly to the Systems Development Department of the Bell Tele­
phone Laboratories. This aepartment maintains a Master In<lex or centralize<l reference 
which lists the key papers in the various sertes of numbers use<l for i<lentifying en­
gineering information. The Master In<lex is assigne<l the specification number X-64200 
an<l is available in the stan<lar<l specification file in each Equipment Engineering De­
partment. 

The stan<lar<l engineering information is prepare<l partly in bulletin or specification 
form an<l partly in the form of <lrawings, an<l consists of Specifications, Bell System 
Practices {B.S.P.), Drawings, Keysheets an<l Data Sheets. The key papers or tn<lices 
mentione<l above affor<l a means of i<lentifying information on any specific subject 
either by number or by title. These key papers are prepare<l in the following forms: 
{See X-64200) 

<a> 
(b) 
(c) 
{ <1 ) 

Checking Lists {AA 128.101 Master Checking List) 
Class1fte<l Lists 
Master Keysheet {SD 90250-01) 
Drawing Lists {AA 128.100 series) 

Checking Lists are numerical in<lices an<l Classifie<l Lists are topical in<lices. Key­
sheets are circuit lists an<l are arrange<l to in<licate the <lirection of traffic an<l 
inter-connection of circuits han<lling telephone service. The Master Keysheet lists 
the in<livi<lual keysheets applying to various systems or sub<livisions thereot. Key­
sheets are prepare<l in letter size bulletin form for convenience in han<lling. Draw­
ing Lists are in<lices of Bell System circuit an<l equipment <lrawings recommen<le<l for 
<listribution an<l use. The circuits are in the SD - five <ligit - 01 series an<l the 
equipments are in the ED - five <ligit - 01 series. These in<lices affor<l a means of 
locating <lrawings without reference to other papers. 

SECTION 2. STANDARD SPECIFICATIOMlAND BELL SYSTEM PRACTICES 

Standard specifications are issued by the Bell Telephone Laboratories to provide 
stan<lar<l working information for the engineering, manufacturing, installation, 
inspection an<l maintenance forces of th~ Bell System. These specifications assigne<l 
1n the J-L X-i KS-, an<l c- series, are &110 asstgne<l a Bell System Practices number 
(abbrevia~e<l ~.s.P.). 

Bell System Practices are i<lentifie<l by a letter representing the functional re­
quirement such as engineering, installation, maintenance, etc., tollowe<l by a three 
<ligit <livision or series number representing a particular class ot the main 
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'f. \ { !unction, and. thence a decimal point and a three d.igit section number representing 
;\ fj",A.. the specific subject. An example o! this numbering is B.S.P. Section AA221.008. 

~· ~ v 
'\ ~-~.-·~'f 
~'f· 
t 

Technical in!ormation prepared by the Systems Development Department is asslgned in 
the A, B, D and AA series o! B.S.P.'s. The A serles o! practicEB is d.evoted to Cen~ 
tral Office Maintenance and is intended to replace the former X-70000 series of 
speci!ications covering requirements and adjusting procedures, installation and main­
tenance, and description and operation of apparatus. The B series o! practices covers 
PBX Installation and. Maintenance. The D serles is assigned to Recovery and Repair. 
The AA series is !or Equipment Engineering information and will be d.escribed more in 
detail inasmuch as 1t is o! primary interest to the Equipment Engineer. 

The AAlOO Division o! B.S.P.'s covers general information and is subdivided as !ollows: 

AAlOl 
AA102 
AA126 
AA127 
AA128 

Scope and Arrangement 
?lan for Issuing Practices 
Alphabetical Indices 
Numer 1ca1 Indices 
Checking Lists 

The AA200 and AA300 Divisions are known as Equipment Design Requirements and have 
been assigned to classify the "J" series of Engineering Requirement specifications. 
These consist essentially of B.S.P. section numbers added to the "J" specifications 
for the purpose of including these specifications in the B.S.P. file. The method 
of equipment codification, i.e., the assignment of a "J" code and list to the equip­
ment (as explained in the following Section 3) is not changed by the assignment of 
a B.S.P. Section number. Each "J" specification carries both the "J" Specification 
number and the B.S.P. number. 

The combined B.S.P. sections and "J" Speci!ications covering equipment design re­
quirements are issued primarily !or the Manu!acturing and Installation Departments. 
In general, these specifications tie in all o! the separate requirements and other 
in!ormatlon necessary for the manu!acture, assembly, testing, and installation o! 
the unit or system as a whole. This includes all supplementary in!ormation, associ­
ated drawings, an explanation of the nature o! the system or unit and. its applica­
tion in the telephone plant. Individual specifications are prepared !or the various 
equipments which !orm units or links in the traf!ic scheme within the Plant. Ex­
amples are line tinders, senders, test desks, alarm !rames, etc. 

The "J" series of numbering has been set up in order to obtain an easy means o! 
association between the manu!acturing and engineering requirements. With this 
series the same base number is used all through the manu!acturing processes so that 
the identifying numbers are the same whether engineering requirements, manu!ac­
turing, pricing or billing in!ormation is re!erred to. "J" Speci!ications were 
originally assigned. numbers in the X-61000 series !or the dial systems and in the 
X-63000 series for the manual and. toll systems. The majority o! these "X" spec­
i!ications have since been replaced by "J" Speci!ications. Others, whose status 
d.oes not warrant changing, will remain in the "X" series. 

The !ollowing list shows the association between the !irst or identifying d.igit o! 
the "J" speci!ication number and the B.S.P. number in the AA200 and. AA300 series to­
gether with the type o! equipment covered.. 

"J" Speci!ication 
(1st digit) 

J 1 - -
J 2 - -
J 2XX50 -
J 3 -
J 5 
J 6 
J 7 

J 8 
J 9 

B.S.P. 
Section 

- AA210 
AA220 

- AA240 -
- AA230 
- AA350 
- AA260 -

- - - AA280 
AA320 
AA360 

- AA380 -

31. 

Equipment 

Local Manual ____ Panel 
- Crossbar 

Step-by-Step 
__ - - - - P.B.X. 

- - - - Toll 
_ Telegraph 

Station 
Power 
Common 
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The AA600 Division of B.S.P.'s is known as General Equipment RequiremPnt~ and ~ 3 s 
been assigned to replace the former X-65000 series of General Eng1neerl~~ Ft~u1 1 ~-
ment specifications. These are classified as follows: -

General AA600 
AA610 
AA630) 
AA640) 
AA650( 
AA660( 

General Installation and Manu!acturing Requirem8nts 
Performance Requirements 

Inspection Requirements 

Speci!ications in the KS-5000 series are issued to cover engineering requirements 
which must be met by outside suppliers in connection with equipment ~h1ch they !ur­
nish to the Western Electric Company. These speci!ications are used by the Merchan­
dise and Manu!acturing Departments !or ordering, analyzing and editing purposes and 
by the Inspection Department !or checking Purpos~s. 

"c" Speci!ications were usea extensively !or standar~ equipments previous to the 
advent o! the cod1!ication plan as covered by the present "J" Speci!ications. With 
a !ew exceptions, where the status o! the equipment does not warrant a change, the 
old series o! "c" Speci!ications have been entirely re~laced by the new series o! "J" 
·spe"C..i!ications or by standard equipment drawings in the ED-series. Numbering con­
sists o! the three digit dash number o! the speci!lcation in which the equipment is 
usually ordered and a two digit su!!ix 01 to 99. Example: C-474-14. 

"D" Spec1ficBtions cover special apparatus which ls deslgneG to tare for conditions 
which cannot be c0vered by existing standard apparatus. Whenever tnB e11gineer speri­
f1es ~D" Speciflc~tion apparatus 1n a job equipment srdclfication, hti sl1ould ch~ct the 
card Catalogue to determine ~hetJ,t=-1· an apparatus code number ha-> ':eer. assigned. 
In trP latter case, the code nu;nter would be specified 1.n p!ace of tJ:e "D" Speclffca­
t1on nu:nber. In some casec che. engineer may request a ndw "D" :.Jpec~ftcation for Job 
conditions not properly f1llec by existing apparatus. ~~ff(•' · c 8'/ r-

Some or the key papers, listed in the Master Index, !or standard speci!ications or 
particular interest to the equipment engineer are as !ollows: 

Checking Lists 

AA128. 002 
AA128.006 

Equipment Design Requirements (J Speci!1cat1ons) 
General Equipment Requirements (X-65000 Specifications) 

Class1!1ed Lists 

J-39206 
X-61400 

Step-by-Step Of!1ce Engineering Requirements 
Panel 0!!1ce (Bat. on c.o. Relay) Engineering Requirements 

SECTION 3. STANDARD DRAWINGS AND KEYSHEETS 

Standard drawings used by the Equipment engineer are or1ginat01 by the Systems Develop­
ment Department o! the Bell Telephone Laboratories and by tr:_, Standards Engineering 
and Dratting Departments o! the Western Electric Company. Under the present routines, 
the standard drawings issued by the latter departments no;·mally are based on 1n!or­
mat1on received !rom the Laboratories in the !orm or S%ci!ications anri C!ra.wings. 
Th1s relation between the two organizations ls descr.~eQ ~~ ~eta!l tn th~ !ollowing 
paragraphs. 

Equipment Codes. The Laboratories assign eQu!pment coden to ttcn~ items o! equipment 
which are used repeatedly on 1i!f 1.~3n~ o~d3rs. The codes and the 

associated 1n!ormat1on ·are prepared in or1er to a•rn; tll0 •)XP&:--~<. of duplicating the 
manu!acturing in!ormat1on !or 1dentic? . .l equi;im<:>nt 0~1 i::ach Jnr.Ji J :c\•.1al order and to 
avoid variations in design which woul·! occu; H frn~;1H·39r'.n? .. 1,;re per!ormed in detail 
on each order. Units o! equipment Prd coae1 jy the Labc-~rcrles In terms o! "J" 
spec1!1cations and associated code let.ters a.~;i·: !.lst n1ur•vtH1S. n,e '"J" spec1!ic·1.t1on 
covers certain portions or typos o! central o!1!ce equipment an1 the 1ndiVi1~al codes 
cover tbe various subdivisions, smaller units a.~.c: parts. In case o! changes or im­
provements in design, the co<ll'J number assigned !or a particular unit o! equipment 
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remains the same as long as the new equipment can be used 1nterchange~oly with that 
which the code number or1g1nally covered. I! the design undergoes radical changes or 
1! an entirely new design 1s developed so that 1t 1s not interchangeable ~1th the old, 
the Laboratories assign a new code number. The "J" spec1!1cat1ons are 1ss•Jed by the 
Laboratories 1n bulletin !orm. 

"J" Spec1!1cat1on Drawings. From the Laboratories' spec1!1~at1ons,the West9rn 
Electric Company prepares "J" spec1!1cat1on drawings !or 

manu!actur1ng and 1nstallat1on purposes. These drawings have the same spec1!1cat1on 
and code numbers as are assigned by the Laboratories but 1n adnJt;1on have a dash number 
which 1nd1cates the serial number or the drawing. This number L actded since 1t 1s 
sometimes necessary to replace the drawings and yet retain the sdrne "J" spec1!1cat1on 
number. This 1s done when changes 1n design are made by the L<.1bc.rator1es and the code 
number remains the same. It 1s desirable 1n such cases to ~etain a record or the 
equipment as 1t waA !urntshed on Jobs tn accordance with thr or1i1nc.l design. A sec­
ond manu!actur1'l!!: drawing, there!ore, 1s made !or the changed <le~ ,gn to be used on 
subsequent orders. Separate spec1!1cat1on drawings are prep'.ue~ tor each code number 
bearing a d1!!erent oode letter. For instance, the code ass•gneJ oy the Laboratories 
to a particular type or equipment may be the ".J" spec1!1cat1on :iu~0 Jer plus the code 
letters A 11st 1, B 11st 1 and B 11st 2. The corresponding mariut.ctur1ng drawings 
on the or1g1nal design would cons1st or two dra~1ngs numb8re1 &~ !0~lows: The "J" 
spec1r1cat1on A-1 ordering 11st 1 and the "J" spec1!1c~'1 u B-1 or~1r1ng lists 1 and 
2. Subsequent new designs would be numbered A-2, B-2, ,,-z, D-3, etc. Ce!'ta1n equip­
ment !eatures which are optional or quant1t1es wh~c;, ;tr~ v~r1abl3 tc. meet the Tele­
phone Company's requirements on spec1!1c Jvtv:, ~-•nno~ L·<> :i.n-:l.u:.l.:,•1 1n the fixed code. 
There!ore, lettered lists (which are not rep,r1cd "'s co ies) are si101nt on the manu­
!actur1ng drawings !or such 1'Pms. 

An example or the scheme or nul!'berJnv employea ~n the Equ1;nr:ut Coc'1ng Flan 1s as 
!ollows: 

Bo.ll TP~»1:·hone Latortj''Or1es' Number 

J27602A 

Westen• Electric Company's Number 

J22f.O" -
Inc11ca tea type or ec;uipmentl J I 
such as Manual, Pan£J1. et-c. 
Ass 1gneJ as outl ln;:;-:1 ~nder ~--- , __ 
Section 2 above. ! I 

Job spe~lf1cat1o~ das~ 
number !n whlc.1 ecu:1)::;;.,mt 
1s usually orderer:, 

Allows !lex1b111ty 1n 
ass1gn1ng subsequent 
spec1!1cat1on and code 
numbers. 

_) 

' 
I I 

t:~~~~:~-:! ~~ ~~J;_~~=-=-·~ 
J etc. 

s 

Assigned to 
de!1n1te unit or 
group or equip­
ment. 

Assigned 1 to 9 
(or -50 and up !or 
XBIS). Allows 
!lex1b111ty 1n 
ass1gn1ug spec1-
!1cat1on manu­
!actur 1ng draw­
ing numbers. 

Features or a "J" spec1!1cat1on drawing are the title and number, !ramework and appara­
tus 11st, drawing table, w1r1ng 11st, manu!actur1ng notes, ang1neer1ng notes, 8 Table A" 
and equipment an~ numbering sketches. 

The title gives a br1e! descr1pt1on or the equipment and the number serves to 1dent1!y 
the drawing. 

The !ramework and apparatus 11st orders the !ramework, local cable and all or the 
apparatus !or c1rcu1ts that are to be equipped. It usually consists of several lists 
which provide !or a selection or c1rcu1t !eatures to meet the various tra!!1c require­
ments or the telephone companies. Symbols are used 1n the apparatus 11st to call at­
tP.nt1on to particular manuractur1ng and sh1pp1ng requirements as explained under 
Manu!actur1ng Notes. In some cases a 11st 1s d1v1ded 1nto parts 1 and 2. The part 1 
portion orders all equipment that remains unchanged when equipment or other lists 1s 
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also furnished. Part 2 covers that portion which may be changed by supplementary 
lists. This division is made !or convenience in placing orders on the shop. 

All general drawings other than circuits are listed tor manufacturing and instal• 
ling purposes in the drawing table. These drawings usually cover framework, equip­
ment and partial assemblies. Drawings in this table required by the installer are 
listed in the job equipment specification. 

The wiring list specifies all circuits that are to be ~ired in the local cable and 
indicates the circuits which are equipped in all cases and those which are to be 
equipped to meet the needs ot the Telephone Company. This latter type is specified 
as "wired only" on the "J" specification but is shown equipped as required on the 
job wiring list and in the job specification. In order that the job "iring 11st 
will completely cover all "iring as it is installed on the job, the "J" specifi­
cation wiring lists used are duplicated on the job wiring list drawing. 

The Manufacturing Notes convey instructions to the shop and installer. 

Engineering Notes cover information !or ordering the equipment to suit the job 
conditions. These notes usually refer to "Table A," which covers the features, equiP­
ment and circuit figures associated with each numbered and lettered list contained in 
the drawing. 

Equipment and numbering sketches show the arrangement of the equipment, functional 
designations and numbering information. Some designations are Shown !or wiring in­
formation only while others are to be stamped on the equipment. The location of the 
local cable with respect to the equipment is shown in cases where it can be covered 
without making the equipment sketch too difficult to read. Otherwise the local cable 
plan is shown on a separate drawing. Surface Wired units using loose wire between 
units and having no local cable have their arrangements shown on an SWJ drawing 
numbered the same as the associated J specification. The associated Soldering Record 
drawing (SRJ) will also carry the same J number. 

Standard Circuit and Equipment Drawings. Standard drawings are numbered in accord-
dance with a plan, which, in addition to 

being a means of identification, indicates the kind of equipment involved. The 
Western Electric Company's drawings made from the Laboratories' drawings are numbered 
similarly, so as to be readily identified with the corresponding Laboratories' draw­
ings. These numbers normally consist of a two or a one letter prefix which indicates 
the type of drawing, a five digit base number which indicates the type of system and 
a two digit suffix which is used as a serial number. Some of the former plans of 
numbering using a six digit base number wlthout a suffix are in effect to a small de­
gree at the present time. 

The following examples illustrate the common numbering plans !or standard drawings 
issued by the various organizations. 

Bell Telephone Laboratories' Number 

Schema tic Dravdngs ______ - - __ - SD - 21225-01 
Cirgult pesgriPtiops __ - - - - - - - -___QlL- 21225-01 

-Equipment Drawings __ - - -"'Ei) - 20300-01 

,Equipment Explar.ations,,- ___________ =r_E~E -

1
20300~ -. 

Pref!x-Ina!catee type of araw!ng :=l ~ l___j_ 

Base Number-Indicates type of equlpmen~ 
A~signed as follows: 

Manual - 10000 to 19999 
Panel_ - - - - - 20000 to 24999 
Crossbar 25000 to 29999 
Step-by-Step - 30000 to 39999 

Toll - - (60000 to 64999 - - - - (67000 to 68999 
PBX 65000 to 66999 
Station - ·- - - 69000 to 69999 
Telegraph - - - - 70000 to 79999 
Power - - - - 80000 to 89999 
Common - - - - - - 90000 to 99999 

34. 

Serial Su!!ix 
01 to 09 

Plant A!!ected 

Kearny 
Hawthorne 
Hawthorne 
Hav.thorne 
Kearny 
Kearny 
Haw. & Kearny 
Haw. & Kearny 
Kearny 
Haw. & Kearny 
Haw. & Kearny 
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Western Electric company's Number 

- - - - T-21225-12 
- - - - - WRT-21225-12 

Soldering records _ - - - - - - - SRT-21225-12 

- - - -1--~~~~~~~~~~~~~~-~--~~WT-

1
21225-12 

Prefix-Indicates type of drawing) ~ 

Be~l Laboratories' Base Number -
Same as corresonding SD-drg. no. 

Loose Wiring Records __ 

Two ~igit su!!ix-11 to 29 assigned at Hawthorne, J 
30 to 99 assigned at Kearny, except 20000 and !~~~~~~~~~~~~~~__, 
30000 series in which Hawthorne .assigns ll to 99 

Western Electric Company's Number 

Equipment, Framework & Cable Plan Dwgs. - - - - - - ED-20300-52 Surface Wiring Plan Dwgs. ___ _ - - - - - - - - - ,SWED-20300;52 

Bell Laboratories' Prefix & Base Number 1--~~~~~~~~~~~~~~----' 

Two diglt su!!ix-assigned as follows: 

Su!! 1X 
10 to 29 
30 to 49 
50 to 69 
70 to 89 

Fully Piece 
Parted 

No. 
No 
Yes 
Yes 

Groups on correspon1ing 
Bell Lab Dwg. 

No. 
Yes 
No 
Yes 

Western Electric Company's Dwgs. 
not ma.ie !rom Labs. Dwgs. 

Equipment, Framework & Cable Plan Dwgs. 

* Base Number-Assigned as follows: 

-**H-574-135 

1_ serial Number 
Hanual - - _ H-200 to 299 
Panel - _ ~ H~500 to 590 
crossbar ___ - H-591 to 599 
Step-by-Step _ _ H-900 to 999 

001 to 099 !or 
Information Dwgs. 
100 to 999 !or 
Manufacturing Dwgs. 

* Note: See Equipment Engineering Handbook Section 31, Paragraph 4.23 !or detailed 
assignments. 

** Assigned arbitrarily with no regard to specification dash number. Record o! 
~ssignment kept by issue tiles. 

Bell Labs. Six digit Schematics- _ 
Method o! Operation Sheets - - -
Corresponding W.E. co. Dwgs. - -

Assigned in !ollow1ng series: 
Std. Local Cable Running List - - - T-493000 
Misc.-Panel Circuits - - - - - - _ - T-514000 
Misc. Panel Frwk. & Eqpt. T-516000 
Misc. SxS Frwk. & Eqpt. - - - - T-530000 
Misc. S~S Circuits T-616000 
Kearny Loe. Cables, Frwk. T-620000 
Eqpt. & Circuits to T-634999 

Htsc. Crossbar Circuits _________ T-520000 
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Standard Local Cable Design Dwgs. _ 

Prefix-Indicates type of drawing 

Indicates type or equipment 
Manual - __ _ 
Panel - - - - -Crossbar ___ _ 
Step-by-Step __ 
common Systems 

2 
4 
5 
7 
9 

Miscellaneous Drawings 

LC- 76-001 

Yserial 
surtix 
001 to 999 

Job specification dash number in whlch ~ 
equipment is usually ordered except in the1~~~~~~~~~~~~~ 
Manual equipments 

Piece Part Drawings - - - - - - - - - - - - - - P-423261 

Assigned as follows: 
Hawthorne 420000 to 449999 
Kearny 409000 to 419999 

Apparatus "A" Dwgs. - - - - - - - - - - A-110105 

ED-Drawing Equipment Codes. Certain items or equipment, such as cable turning sections, 
main distributing frames, and wired unlts involving only 

one circuit drawing, are coded with an ED-assembly drawing number rather than with a 
"J" specification code. The group number on the ED-assembly drawing is considered as 
a part or the code and must agree in every case with the group number assigned by the 
Laboratories on the corresponding ED-dash 01 drawing. In the case or wired units the 
Bell Laboratories' SD-dash 01 circuit drawing and ED-dash 01 equipment drawing will 
have the same base number. The Western Electric Company's equipment and circuit in­
formation in such cases is often Placed on the one drawing, that is, the ED-drawing. 
An example or thls procedure is the Step-by-Step Selector Switch circuit and equip­
ment as follows: 

Circuit 
Equipment -

Laboratories Dwgs. 
SD-30200-01 
ED-30200-02 - -

corresponding W.E. co. Dwg. 

Ckt. 6 Eqpt. ED-30200-33 

ED-Drawings and EE-Equipment Explanations. Laboratories• ED-drawings covering frame-
work assemblies, framework details, equip­

ment arrangements, wiring plans and cabling plans may be used directly in many cases 
by the equipment engineer, shop, and the installer. Generally, however, the western 
Electric Company prepares corresponding ED-drawings for the shop and installer, es­
pecially where framework assemblies are covered. These drawings are numbered as out­
lined in the examples shown above. 

The essential parts or a Framework Assembly drawing as prepared by the Western Electric 
Company, are the views, showing the manner in which all parts should be assembled, and 
the stocklist, which orders the material and details necessary to the assembly. The 
framework covered may be either metal or wood or a comb1nation~or· both. The assembly 
views are limited in number to those actually required. to show manufacturing and in­
stalling information which cannot be given in notes. In some cases individual parts 
are shown in complete detail in the assembly views. More often, however, separate 
sketches are used to show the design or details. These sketches may be shown on the 
assembly drawing or on supplementary detail or piece-part drawings. Where dimensions 
or certain parts vary tor each group, a lettered dimension is shown in the assembly 
view and a table or the variable .diJiensions is placed on the drawing. 

The stocklist consists or one or more groups which order the material tor a complete 
framework assembly or a portion thereof. Several groups may be required tor different 
arrangements or equipment. Supplementary framework features may be ordered in add1tion­
a,. groups. The group column s1gn1ties the quantities or each or the various parts. 
Other columns indicate the Piece pr Detail number, the description, material an~ the 
detail drawing number. When piece parts are used no material or detail drawing nu~r 
is specified as this information is covered on the associated piece-part drawing. 
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Associated with each Laboratories• J or ED-drawing there 1s prepared an Eng1neer1ng 
Change Notice or ECN sheet which explains the reasons for 1s3u1ng or re-1ssu1ng the 
drawing, and a New Development Descr1pt1on or NDD which describes the equipment and 
forecasts 1ts effect on the shop and eng1neer1ng departments. The ECN sheet and NDD 
bear the same base number as the associated J or ED-drawing. 

SD-Schematic Drawing~ and CD-C1rcu1t Deecr1pt1one. The c1rcu1ts as represented by the 
SD-series of drawings are drawn by 

the Laboratories 1n schematic form. The conventions of apparatus and connections show 
only-the electrical character1et1ce 1n order that the operation of the c1rcu1t can be 
traced eae11y. Shown on the schematic drawing, 1s a c1rcu1t requirement table g1v1ng 
the electrical values !or adjuet1ng apparatus. Functional dee1gnat1ons ars assigned 
to the apparatus and are used !or 1dent1fy1ng the var1oue pieces 1n the associated 
drawings and papers. The apparatus code number 1s not suff1c1ent for this purpose, 
ae several pieces with the same code number may be used 1n one c1rcu1t. 

Along with the echemat1ce the Laboratories 1esuee c1rcu1t deecr1pt1on or CD sheets 
which outline the !unct1ors o! the c1rcu1t, give a detailed descr1Pt1on of 1ts opera­
tion and describe the changes made 1n the c1rcu1t or appa~atus when new 1ssuee are 
or1g1nated. - The CD sheet bears the same base number as the associated schematic 
drawing. The schematics and their c1rcu1t descr1pt1ons, 1n add1t1on to being used 
!or adjusting the apparatus and testing the operation of the c1rcu1ts, are also used 
as a basis !or making the c1rcu1t w1r1ng diagrams by the Western Electric Company. 

Where the 1nformat1on to be shown on a schematic drawing w111 not f1t on one drawing, 
the drawing may be prepared 1n two or more sheets. In such cases, a third d1g1t (or 
sheet number) 1s added to the suffix, as -011, -012, etc. These sheets are not d1s­
tr1butea separately and are considered collectively as a single draw1ng. Thus for 
eng1neer1ng record purposes the two d1g1t suff 1x 1s always shown regardless of the 
number of sheets. 

W1r1ng Diagrams. W1r1ng Diagrams are prepared by the Western Electric Company from 
Laboratories' schematic drawings. These drawings usually are assign­

ed 1n the T-ser1es of numbers using the base number of the schematic plus a two d1g1t 
suffix as illustrated 1n the above examples on numbering. W1r1ng diagrams show the 
apparatus conventions, the relative locations of all terminals, and the size, color, 
and pa1rlng of leads. They are used to fac111tate the manufacture of local cables and 
the soldering of apparatus. Several w1rlng drawings may be required to show the com­
plete c1rcu1t covered by one schematic drawing. 

The wlrlng diagram ls arranged ln one or more complete d1vls1ons, each of whlch ls 
asslgnea a numbered flgure which, when possible, agrees wlth the SD flgure number. 
Lettered figures show optional or variable wlrlng and apparatus whlch ls supplementary 
to a numbered !l§ure. A descrlptlve title 1s shown wlth the figured number such as 
"Relay Equipment , "Key Equipment", etc. Optional apparatus and optional wlrlng with­
in a maln flfure are usually ldentlfled by the latter letters of the alphabet, such as 
"X apparatus , "Y w1rlng", etc. The assoc1atlon of all wlrlng diagram figures and op­
tions with schematic (SD) figures and options are shown ln a table. 

Notes covering 1nstructlons and explanation of symbols used on the drawing are placed 
under the heading "Manufacturing Notes", "Engineering Notes". Englneerlng Notes and 
other notes under the heading "Englneerlng Notes" are for the convenience of the en­
gineer and explain the appllcatlon of the various figures, optional wlr1ng, ana other 
lnformatlon of an englneerlng nature. . 
When a serles of wlrlng diagrams conslstsof three or more arawlngs, the englneer1ng 
notes and 1nstruct1ons for the entlre serles are frequently placed on a separate 
drawing numbered ln the same serles wlth the dash number -09. The engineer obtains 
all of hls clrcult and cable 1nformat1on from one drawln~,ellmlnatlng the necessity 
of looking over several wlrlng diagrams. 

A Wire Llst ls commonly shown at the left of the drawing title box and 1s designated 
"Englneer1ng Information". This llst ls for the convenience of the engineer ln order­
ing wlre required by the installer. He does not specify the !1st but uses lt as a 
gulde or check at the time of wrlt1ng the Summary of Apparatus portion or hls spec­
lflcatlon. 

The term1natlons of the 1nd1V1dual leads ln the local w1rlng or local cable, the 
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local power cable and the connecting switchboard cables may be shown as connecting 
rack terminal punchings. These punchings are class1t1ed as "switchboard or trame 
punchings" which are represented on the c1rcu1t araw1ng by small circles 3/32" 1n 
diameter or as "miscellaneous punchings" which are represented by larger circles 
5/32" 1n diameter. The punchings are 1dent1t1ed by letters or numbers. The 1es1g­
nat1ons ot sw1tchboara or trame punchings are shown not only on the c1rcu1t and on 
the associated equipment araw1ng, but are stamped also on the equipment 1tselt. 
Miscellaneous punchings are assigned 1n a group on the terminal strip, on which the 
terminals are numbered trom 1 up. The terminal strip 1s stamped "Misc" and the 
miscellaneous punchings on the c1rcu1t drawing are numbered accordingly. This ar­
rangement, however, 1s suitable only where there 1s no aupl1cat1on ot punching numbers 
1n the group ot c1rcu1ts used. It the numbers do contl1ct then the lettered aes1g­
nat1ons are used, the terminal strip 1s aes1gnatea "Power" and a power punching 11st 
1s turn1shea. The power punching list shows the lettered aes1gnat1ons which appear 
on the c1rcu1t drawings ana the corresponding punching numbers which are assigned 
on the equipment araw1ng. 

Miscellaneous Drawings. A br1et aescr1pt1on ot various m1ece~laneous araw1ngs 1s 
given 1n Section 8 ot this lesson under the title ot 

"Glossary ot Commonly Used Terms." 

Ratings ot Drawings and Spec1t1cat1ons. Drawings and 2pec1!1cat1ons prepared by the 
Laboratories for central ott1ce equipment 

are rated 1n accordance with a standard 11st ot terms to 1nd1cate the extent to 
which any part1cul~r 1ntormat1on may be applied on spec1t1c jobs. The various 
rating terms, their aet1n1t1ons and their restr1ct1ons are as tollows: 

, St~ri~<D (Prov1s1onal Stanaara or A. T. & T. Co. Standard). Papers bearing this 
·rating contorm with stanaara practices and may be appl1ea on central ott1ce equip­
ment without author1zat1on trom the Laboratories. J 4 I I .• . 

Prov1s1onal. Papers bearing thia rating are 1n the process ot stan1ara1zat1on 
and generally contorm with existing standard practices. They are not to be 
applied on central ott1ce equipments unless approval 1s received trom the Lab­
oratories tor each job application or unless they are listed on the standard key­
sheet. 

Standard tor A. & M. Only. Papers bearing this rating are assoclatea with equip­
ment which has be~n rated tor "Add1t1ons and Maintenance Only" such as Panel 
Sender Selector Type Ott1ces, Panel Ground Cut Ott Relay ottlces,Step-by-Step 
Line Switch Ott1ces, 112 Local Test Desk, No. 1 Toll Board, etc. The abbrev1a­
t1on, "Sta.," indicates that the 1ntormat1on 1s the latest available tor such 
equipment. "A & M Only" drawings associated with "A & M Only" types ot equip­
ment should be considered as the standard drawings tor this type ot equipment 
unless the drawings are marked "Replaced." 

A & M Only. Papers bearing this rating cover central ott1ce equipment 1ntor­
mat1on which may not be the latest available. Drawings rated "A & M Only" 
should be used tor equ1pp1ng c1rcu1ts previously wired per that drawing or 
tor prov1d1ng add1t1onal c1rcu1ts which require both w1r1ng and equipment. 

Special. Papers bearing this rating cover certain special teatures on engineer­
ing requirements aes1gnea tor a particular Job or ott1ce, where stanaard1zat1on 
ot the arrangement shown 1s not planned. Each job appl1cat1on ot papers so rated 
requires a spec1t1c author1zat1on trom the Laboratories. 

Prel1m1nary. Papers rated "Prel1m1nary" cover teatures that are in the early 
stages or deveiopment. They are generally used on trial 1nstallat1ons ana should 
not be used unless spec1t1cally authorized by the Laboratories. 

Mtr. D1sc. At the time that the rating ot papers 1s changed to "H.D." or "Manu­
facture D1scont1nuea,•the tools tor the construction and assembly ot the aseoc1• 
ated equipment are usually aestroyea. It 1s necessary to obtain recommendations 
trom the Laboratories when a request tor the new appl1cat1on ot an "H.D." draw­
ing ar1ses. However, an "H.D." drawing may be usea for equipping circuits pre­
viously wired per that drawing. The replacing drawings are used tor prov1a1ng 
any add1t1onal c1rcu1ts which require both w1r1ng and equipment. 
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A. & M. !or M!r. Disc. This rating is used when a new drawing is made !rom a 
Laboratories' M!r. Disc. drawing for the purpose of modifying existing equipment. 

Non-Associate. Papers rated in this manner are exclusively designed for a non­
assoc1ate job or Telephone company. Specific authorization is required !or each 
job application o! papers so ratea except on aaa1tions where they have been pre­
viously usea. 

In!ormatton. Papers with this rating are issued exclusively !or standard engi­
neering Information ana are not usually spec1fie·l !or manufacturing or installa­
tion purposes. 

With the exception of job equipment ana wiring 11st drawings, all Western Electric 
Company's manufacturing drawings issued by the Equipment Departments are rated. The 
rating usually agrees with that shown on the corresponding Laboratories, A. T. & T. 
or Telephone company drawing from which the manufacturing drawing was made. Occa~ 
sionally, only a portion o! a drawing is affected by a change in rating, ln which 
case the drawing maintains its original rating but the affected part is covered by 
notes or other designations. 

Information wh1ch 1s marked "Replaced" is no longer in good standing ana should not 
be used under any circumstances. "Superseded" information may be used !or replace­
ments and additions to existing equipment with the approval o! the Laboratories. 

Classification of Changes on Laboratories Information. Equipment and circuit changes 
made by the Laboratories on ex­

isting information are classified to indicate their importance in regard to the extent 
to which the change shall be applied. These classifications are as follows: 

Class "A". A class "A" change is one that is due to an electrically or 
mechanically inoperative conaition or to a maintenance or tra!!ic condition o! 
major importance as a consequence or which the circuit or equipment will not 
operate satisfactorily, even temporarily. This change must be made be!ore cut­
over and on every job where the circuit or equipment has been used. In general, 
there should be no cases where this class or change a!!ects a job already cutover. 

Class "AR". A class "AR" change is one that is due to an electrically or me­
chanically inoperative condition o! minor importance or to an impractical main­
tenance, tra!f1c or other non-commercial condition in any circuit or equipment. 
A class "AR" change will be made in every o!!1ce where the drawing or spec-
i!ica t1on has been used, but the change may be made a!ter cutover i! the turn­
over would otherwise be delayed. 

Class "B". A class "B" change ls one that ls aue to an important improvement 
in the design o! the circuits, apparatus or equipment or some associated main­
tenance or tra!!1c condition which, in general, ls desirable on all jobs where 
it can be applied without delaying completion. 

Class "D". A class "D" change ls one that ls due to an improvement in design 
or maintenance o! circuits, apparatus or equipment, a change !or record, or to 
care !or routine conditions such as the replacement o! worn tracings. This 
change will not a!!ect work already done and will be made as soon as it appears 
to be desirable !rem an overall systems standpoint. 

Class1!icat1on o! Changes on Western Electric 
Company Drawings (See Eng. H.B. Section lgy-:- Changes on Western Electric Company 

drawings are made by means o! Draw­
ing Supplements and are class1!1ed as follows: 

Class "A". This class covers changes to be made at once in all equipment in 
stock or in process o! manufacture or installation. 

\Class "B". This ls a change limited to a!!ect eou1Pment 1n process o! manu!ac­
'tUI:e.~nstallat1on as spec1!1ed on the supplement. 

Class "B" Future. Changes to be applied immediately on new work are made by 
th1~ class or change. 
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Class "c". Class "c" changes are usea !or test sets ana tools where the change 
is to bemaae as soon as possible without incurring expense aue to aelays in 
delivery, or junking or conversion o! equipment, parts or material. 

Class "D". This is a change to a!!ect new orders or for record only. 

Class "E". This is usea to change engineering 1n:t·:ii·mation only. 

Class "AD". This is a combination ClaaP "A" a.nil 11 D" change. 

Keysheets. The Master Keysheet, SD--902:=,ci--01 llsts the A. T. & T. Company's stanaara, 
Provisional Stanaard, Ste~jar~ •nd A & M only keysheets of the various 

systems o! telephone and tele~rc~n ~qu;~~ent. Keysheets rated "Provisional" or 
"Special" are not 11ste<l on the ma.st.-r keysheet. 

Drawing Lists. All Ls:i•,Ho,r:oriee' dra~ings available for aistribution are nnmer1cally 
ar; toP1cally listed in sections in the AA128.100 ser~0a nr B.S.P.'s. 

Section .AAl.28,Jn:;,, 15 a master checking llst, 11st1ng checking 11et:a ;:,,,. cr·al'"d.nga t:y 
systems or typos of equipment. 

Western Electric company drawings are listed in the various !1les covereG by later 
sections in this lesson. 

SECTION 4. EQUIPMENT DEPARTMENT FORMS 

Forms commonly usea in the Equipment Engineering Departments in connection with the 
writing of job speci!ications consist ot Specification Forms, Wiring List ana Equip-
ment Drawing Forms ana Stationery For•~· ' 

Specification Forms. These forms are originat~d and maintained by the central Office 
Standards Engineering and Dratting Department and are used by 

the line engineers and draftsmen in writing Job specifications. The forms contain the 
general heading usually found in a specification, a list of the manufactur1.ng "J" 
specifications, equipment and circuit drawings for the particular type of frame, desk 
or switchboard and a list o! framework, apparatus and wired equipment commonly order­
ed. Supplementary sheets cover cabling information, information to other spec1.f1ca­
tions and a requisition for the blue prints usually required in engineering the equip­
ment covered by the particular specification. 

For identification purposes the !orms are numoerea ~1th the speci!icat1on aash number, 
with or without a lettered suffix ana with a prefix, "HEF." In case a speci!ication 
form is common to more than one system, tne tirst digit ot the speci!lcation number is 
omittea. This digit, ot course, ls ad~ea ty the line engineer to complete the spec-
1!ication number when the job order number ls added. The prefix, "HEF," indicates 
"Hawthorne Engineering Form." The sut!1x identities the particular !orm in cases 
where more than one !orm is available tor the specification, aue to variations in the 
type ot equipment. The Equipment Engineering Handbook, Section 25, Supplement "B" 
lists the numbers o! the various available forms ana their associated titles. 

Wiring List and Equipment Drawing Forms. The Central O!tice Standards Engineering and 
Dratting Departments ana the Equipment Engi­

neering Coordinating Department prepare ana maintain forms tor the guiaance ot the 
line engineer and draftsman 1n originating job wiring lists ana job equipment araw­
ings. These forms are identified usually by an H-drawing number which ls listed in 
the speci!ication form !or the aasociated equipment. 

Stationery Forms. Numerous standara stationery forms tor conaucting the business ot 
job engineering ana job dratting are in common usage. The forms 

are ident!J_~~d-~be EF- or ID- series ot numbers ana are listed in alphabetical 
order 1n\Section ~ot the Equipment Engineering Hanabook. The majority ot these 
forms are lvaiiab~ in the aepartmental stationery tiles although some ot the less 
frequently us~d types may be held in the Engineering Files or in the Central O!!ice 
Stanaaras Engineering Department • 
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In addition to the volumes of "J" Specifications, "X" Specifications and "KS" Spec­
ifications which are available in each Engineering Department and in the Engineering 
Files, a number of other sources of information in the form of reference books are of 
use to the equipment engineer and draftsman. 

Equipment Engineering Handbook. This handbook covers Equipment Department routines 
and other information commonly used in the process of 

engineering and drafting central office equipment. The information 1s arranged in 
sections according to the subject matter treated. Sections are numbered from 1 up 
for general information, 101 and up for specification information and from 201 up for 
drawing information. The general information sections are arranged in alphabetical 
order according to their respective titles. A Section "O" appearing in the front of 
the Handbook is used to introduce new routines. After a routine becomes established 
it is condensed in form and transferred from Section O to its regular place in the 
Handbook. Handbook Section 3 is devoted to apparatus commonly used in all telephone 
systems, and is distributed to each eng.ineer by the Clerical Service organization. 
The complete Handbook is distributed to all Equipment Engineers. An alphabetical 
index in the back of the Handbook provides a means for locating specific information. 

Power Data Book. The Power Data Book is a compilation of power data sheets prepared 
by the Labor~tories for the use of power engineers and draftsmen. 

The data sheets provide information for ordering and mounting power apparatus furnished 
by outside suppliers. The electrical characteristics and other engineering informa­
tion is often included in the data sheets. These books are furnished and maintained 
by the Clerical Service organization. 

lf{·~~--?l~~ Data Book. This data book is on f11e in each Engineering Department and 
is made up of sheets prepared by the Laboratories. The data 

sheets give standard frame sizes, floor conventions,standard aisle clearances, typical 
arrangements, etc. for all types of frames, switchboards, desks, relay racks, fuse 
boards, distributing frames, power apparatus, etc. These books are furnished and 
maintained by the Clerical Service organization. 

Price Book. This book shows prices of telephone apparatus to Associated Companies 
and is often useful in deciding the economies of alternatives in en­

gineering jobs involving rearrangements. A copy of the price book is available in 
the Engineering Service Deoartment. 

Installers' Handbooks. The Installers' Handbooks are prepared by the General In-
stallation Engineer's organization and cover installing 

practices on Central Office Equipment. A file of Installers' Handbooks is main­
tained in the Central Office Standards Engineering Department. 

Circuit Drafting Convention Book. The Circuit Drafting Convention Book covers con-
ventions of various pieces of apparatus; the 

colors of leads and the assignment of standard colors to certain types of wiring, 
such as battery, ground and ringing; an:l typical arrangement, wiring, cabling and 
designatio~ of various pieces of apparatus. This book is issued an1 kept up to 
date by the Standards Engineering and Drafting Department. 

Raw Material Handbook. This handbook lists raw material and the storeroom rarry­
ing this material. It is issued by the Engineer or Manufac­

ture organization and a copy is available in the Standards Engineering and Lraft­
ing Department. 

SECTION 6. FILES 

Various files, consisting of direct information, in·Hces, and cross references, are 
maintained for the engineer's and draftsman's uses in the Line Engineering Depart­
ment, Central Office Standards Engineering Department, Installation Service Cler~c<il 
Department, and the Spe~ification File Department. The Line Engineering Departm~nt 
File is commonly known as the Central Files·and is located in the center of b~ild­
ing 23-6. The Central Office Standards Engineering Department F1le is located in 
building 22-6. The Installation Service Clerical Department F1le 1B ~omrnGnly knohn 
as Issue Files and is located in building 24-6. The Specification Files are also 
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located in building 24-6 across the aisle !rom the Issue Files. Inasmuch as the value 
or any !ile may be measured by the extent to which the !ile is used, it should become 
the purpose or each engineer ana ara!tsman to become thoroughly !am1liar with each or 
these !iles. A knowledge o! the type of in!ormation provided will result in their 
more !requent use ana a ae!inite savings in time required to answer any current 
problems. 

Apparatus Cara Catalogue (Central & Stanaaras Files). This catalogue consists or a 
file or apparatus caras which 

are published by the Bell Telephone Laboratories ana which show the coaes or telephone 
apparatus, general electrical and mechanical characteristics, mounting information, 
ordering in!ormation ana rating o! apparatus. The caras are !ilea alphabetically by 
types or apparatus ana numerically within each type. Several or these tiles are 
maintainea in conaensea !orm in convenient locations throughout the engineering ana 
ara!ting departments. A complete or master !ile is maintained in the Stanaaras En­
gineering Department. The apparatus codes regularly used are shown on white caras 
and are rated as !ollows: 

A. T. & T. co. Sta. Approved apparatus usually carried in stock. 

A. T. &: T. co. Spl. APProvea unaer special conditions and may or may not be 
carried in stock aepending on the demand. 

w. E. co. Stock Not approved but w111 rurnish. 

A. &: M. For additions ana maintenance. Usually not used on new 
equipment but may be !urnished on existing equipments. 

M!g. Disc. Manu!actur ing a iscont inued. A replacing coae is usually 
shown. 

The master file contains several other colors o! cards in addition to the white cards 
normally contained in the regular !iles. Yellow cards cover associate or non-associate 
apparatus codes ~hich are not ~et standardized and which are not to be used unless the 
card is stamped, ~o.K. to Use. Pink cards, !urnished in the Stanaaras !ile only, 
cover non-associate apparatus and are rated as "Distributor Standard" or"Distributor 
A. &: M. Only." Green topped white cards are issued by the Merchanaise Department to 
indicate the status o! the apparatus. If new codes are assigned or i! present appara­
tus is changed in aesign, the green card will show the dates when tool made samples 
will be ready, when the apparatus will be ready !or regular manu!acture ana when the 
apparatus may he shipped on equipment oraers and on customers' orders. I! the appara­
tus rating is changed to A. & M. or M.D., the green card will show the reason tor the 
change and the replacing in!ormation. 

Issue Files (Installation Service Clerical File) A numerical record o! all standard 
and job drawings is maintained in 

this file. In!ormation which the engineer ana dra!tsman may obtain either by tele­
phone or by counter service, consists o! the latest issue number or drawings, class­
i!ication or supplement on previous issues, whether tracing is "in" or "not in" the 
vault, and the date the tracing was sent to the vault. On job drawings only, addi­
tional in!ormation is available concerning the initials and department number or the 
person who originated the supplement on previous issues. · 

In this !ile is also maintained a record, by job oraer number, or speci!ications and 
appendices originated ana aates of delivery to the shop. The record is divided into 
live oraers which are !ilea in the "Black Books" and into !inal billed oraers. 

A. T. & T. Topical & Numerical File (Central Files). This is a topical ana numerical 
loose lea! !ile or all types of 

equipment ana lists the A. T. & T. Company papers consisting or speci!ications, bulle­
tins, letters and circulars relating to each type. The !ile is divided into two main 
sections, namely, Plant Engineering and Plant Operation. The types of papers shown 
are identi!ied as G.E.C. (General Engineering·C1rcular), P.E.C. (Plant Engineering 
Circular),P.E.L. (Plant Engineering Letter), P.E.M. (Plant Engineering Memorandum), 
P.o.c. (Plant Operation Circular), P.O.L. (Plant Operatlon Letter), T.C. (Tra!!ic 
Circular), T.L. (Tra!!ic Letter), C.B. (Commercial Bulletin), C.C. (Commercial 
Circular), c.L. (Commercial Letter), General Letters, Speci!ications and Bulletins. 
A partial topical 11st o! the above is kept in the Engineering Coordinating Depart­
ment. 
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Numerical Cara File of Laboratories Specif ica-
t!ons (Central File). This card file identifies the title 

of the various Laboratories spec­
ifications in the following series: KS-Specs., B.S.P.'s, J-Specs., Engineering Re­
quirement X-Specs., and Equipment Requirement X-Specs. 

Numerical Cara File of Equipment 
Drawings (Central File). This is a card file of Laboratories equipment ED-

ana ES- drawings (shown on blue caras) and the asso­
ciated Western Electric Company ED-, H-, J-, ana T-arawings (shown on white cards) for 
Dial System equipments. Another portion of this card file shows the Hawthorne "H" ana 
J-Specification drawings arranged in numerical order. 

ES- & SD-Dial Circuits - Numerical Loose 
teat File (Central File}. This loose leaf file is arranged numerically 

in accordance with the Laboratories schematic 
drawing numbers which are placed on blue sheets. Following each ES- or SD-drawing 
record are Placed buff colored sheets showing the Western Electric company T-arawing 
circuits made therefrom. Salmon colored sheets cover temporary records for T-arawings 
to show that manufacturing drawings are being made. At one time the Step-by-Step 
drawing records were colored Goldenrod and Gray for the SD- and T-arawings respec­
tively. Some of these latter colors are still in file. The information shown on 
the drawing records incluaes the title, rating, schematic drawing and reference draw­
ing 1! any. 

Dial T-Drawing Circuits - Numerical Loose 
Lea! File (Central FiieT. Old five digit and six digit T-arawing 

circuits ana a few A- and H-drawing cir­
cuits are arranged numerically in this file. The information shown for each drawing 
is simialr to that described above. (Not kept up to date) 

Telephone Company Circuits - Cara 
File (Central File). This file contains a list of A. T. & T. Company 

and Associated Bell System Telephone Company cir­
cuits used in equipment engineering or in installation. The file is arranged by 
Telephone Companies and numerically within each company's list. (Not kept up to date) 

A. E. co. Circuits - Numerical Loose 
Leat File (Central File). A numerical list of Automatic Electric Com­

pany circuit drawings ana associated circuit 
(Not kept up to Oate) titles is contained in this file. 

Master File on N.D.D.'s (Central File). New Development Descriptions are issued to 
describe new types of equipment and are 

numbered the same as the associated J-drawings and J-specification. In addition to 
a general description, the N.D.D. includes a list of new drawings and dates avail­
able, a list of replaced drawings and associated ratings, list of unapproved appara­
tus, outside suppliers• apparatus and first Job application. The N.D.D.'s are kept 
for a period of 15 years after publication and are arranged in five volumes, namely, 
(1) Panel Equipment, (2) Step-by-Step Equipment, (3) Crossbar Equipment, (4) P.B.X., 
Power and Common Equipment, and (5) Kearny Eoulpment. 

Job card Files (central File). This file contains an index of job information ar-
ranged by town and office. The index cards include 

the Telephone Company Job specification numbers, Telephone Company job drawing 
numbers, Western Electric Company order and specification numbers, Western Electric 
Company job drawing numbers and the drawing numbers of the Architect's Plans. 

'I 

Telephone Company Specifications and Drawings- (; ( ! 1 I· 
Numerical card Files (central File). The cards in this file are arranged 

- alphabetically according to the 
Telephone company and numerically for each company. 

Numerical Base Number - Card 
File (Central FTre}. Job dravdng base numbers are arranged numerically in 

this file. The cards identify the town and office for 
which the base number has been assigned. 
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Schematic Drawin Circuit Descri tion 
~a~n=-=.;;ig~u~p~m~e~n~-E~x~p=-.;;..;;;...-..-o-n_._F~i~e.;;...;;;..s Central File). This file located adjacent to the job 

Card Files contains copies of the Lab­
oratories SD and the associated CD- and EE- sheets for Dial System and Common Equip­
ments. The file is maintained for the engineer's and draftsman's immediate reference 
and accordingly the drawings are not to be removed unless reordered at the time of re­
moval. 

Sia digit ES- circuit prints and six digit ES- equipment Prints are included in this tile 
also. 

Specification Files. This tile contains a copy ot Telephone Company Job specifications; 
Telephone Company general and Job drawings; Western Electric com­

pany Job specifications, including 9600 orders; standard specifications in the J-, x-, 
KS-, and c- Specification series. After a particular order is final billed, Panel and 
Crossbar Systems Job specifications are maintained in tile by order and specification 
number and Step-by-Step System Job specifications are Placed in final billed volumes 
as outlined in the Equipment Engineering Handbook Section 39, Part 1. 

Job correspondence Files (Central File). Copies ot all incoming and outgoing letters 
and telegrams written in connection with a 

particular office are tiled according to town and ottice, order number and date. 
Correspondence with the Telephone Company and with the Laboratories is tiled in a 
"General" !older. That with the installer in regard to Job questions is tiled in a 
"J.I.M." !older. correspondence relating to several offices in the same city is 
tiled in a "City Folder" sucb as "New York City - General~" General correspondence 
with a Telephone Company is tiled in a "Telepbone company Folder" such as, "New York 
Telephone Company - General~" 

General correspondence Files (Central File). Folders containing correspondence with 
the Laboratories on general engineering 

items are maintained. The questions discussed are usually handled by the Standards 
Engineering and Dratting Departments. These folders are identified by a File Number 
as outlined in the Equipment Engineering Handbook Section 39, Part 2. 

A. T. & T. Company Paper File (Central File). Within 
ot the 

etc. Tbese papers are identified 
P.E.M., G.E.c., etc., as outlined 

this tile are contained copies 
A. T. & T. Company bulletins, 
by code letter and serial num­
above under "A. ,T. & T. co. 

letters, circulars, 
ber such as P.E.L., 
Topical File." 

Terminal Assignment Lists (Central File). 

strips (D.P.T.S.). 

These are power punching lists ot local 
power cable distributing power terminal 

Power Calculation File (Central File). Power plant calculations, as prepared by the 
power engineer and upon which tbe sizes and 

capacities ot various component parts ot the power plant are based, are kept in tile 
according to the town and office ot the particular Job. 

Specification Form Files (Standards Engineering File). "HEF" forms to be used by 
engineers tor writing various 

spec1ticat1ons. 

Tracing Form Files (Line and Standards Dratting Files). A supply ot tracing forms 
used by the draftsman in 

preparing Job drawings, floor Plans and equipment drawings are contained herein. 

Stationery Files (Engineering Service File). Stationery forms and supplies requir­
ed by the engineer and draftsman are 

contained herein. 

This is a file maintained by the Engineering Co­
ordination organization and consists of job 
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recommenaations in the rorm or letters ana telegrams rrom the Laboratories covering 
special Job con<litions. These !ilea may be consultea by the line engineers encounter­
ing special conditions which may possibly have arisen on other jobs ana the in!ormation 
may be usea as a basis ror procee<ling, although usually speci!ic recommenaations !or 
the particular condition ana Job are obtained !rom the Laboratories. The correspon­
aence is !ilea on a topical basis. A !older or A.E. co. circuit conversion in!orma­
tion is a1so available !or re!erence. 

The services or a Power General Analyzer, step-by-Step General Analyzer, Panel ana 
Crossbar General Analyzer ana Cable General Analyzer are available !or consultations 
on these !ilea or on any Job question which may arise. 

SECTION 7. JOB INFORMATION 

Tools ana in!ormation usea by the equipment engineer and ara!tsman as outlinea in the 
above sections were those or a general nature ana were aaaptable to every Job. The 
speci!ic in!ormation !<rthe particular Job, however, is rurnishe<l in the Telephone 
Company's Job speci!ication, associatea arawings ana corresponaence, ana in the ae­
taile<l Job analysis. 

Telephone Company Specification and Drawings. The Telephone Company's job specifica-
tion is prepared by the Telephone Com­

pany• s Equipment Engineering Department for each central office order and covers in 
a general manner the equipment reequired .. The quantity of each type of frame, the 
quantity of circuits (where the number is optional), circuit features required (where 
the circuits list optional features) and the list of associated drawings are includ­
ed in these specifications. The sp9"cifications are prepared from traffic data receiv­
ed from the Telephone Company's Traffic Engineering Department and follow the general 
form of a questionaire. This questionaire is prepared by the Bell Telephone Labora­
tories and shows the form in which the information is to be given to the western 
Electric Company so that detailed engineA~fn~ -~" nroceen fn ~n nrnerlv manner. 

Telephone Company !loor plans, ana in some cases equipment arawings, show the aesir­
ea arrangement or equipment ana rorm an important part or the Job in!ormation usea 
by the Western Electric Company's equipment engineer ana ara!tsman. Architect's 
plans, where a new buil<ling or an a<l<lition to an existing buil<ling is involvea, !orm 
a very vital part or the in!ormation also. Such in!ormation as column sizes, wall 
thicknesses, ceiling heights, cable hole locations, inter!erence or buil<ling piping 
ana equipment, etc., is obtainea rrom the Architect's plans, !rom which exact equip­
·ment locations may be aeterminea. Appen<lices to the Telephone company's specifica­
tion ana letters or correspon<lence rrequently make a<l<litions or changes in the 
original plans, ana there!ore !orm an important link in the completion or the Job. 
Thus the Telephone Company's in!ormation together with Laboratories J- ana X-spec­
i!ications, ana the engineering notes on circuit T-<lrawings, J-arawings ana HEF-!orms, 
supply the Western Electric Company engineer with su!!icient in!ormation ror aeter­
mining the Job equipment requirements. 

Job Keysheet. The Western Electric Company's equipment engineer prepares a Job 
keysheet to show the Laboratories SD-schematic arawings necessary to 

meet the tra!!ic requirements or the Job. An interconnection plan !or the various 
schematics is also shown. From this keysheet the line engineer may aetermine the 
correspon<ling Western Electric Company circuit wiring <liagrams requirea !or his por­
tion or Job. I! a Job keysheet is not maae or has not been completea at the time or 
aetaile<l engineering, the analyzer's marke<l copy or the Telephone company's specifica­
tion ana the stanaara keysheet may be re!errea to. 

Job Traffic Schematic. In some cases the Telephone Company's job traffic schematic 
is used directly by the line engineer without the prepara­

tion of a corresponding western Electric Company trarfic schematic. In either case 
the traffic schematic shows the routing of traffic through the various frames and 
becomes useful for determining the cabling in the office and the terminal strip re­
quirements on distributing frames. 

Job Floor Plans. The western Electric Company floor plans for the particular office 
are prepared from the Telephone company's study plans and Archi­

tect's plans. The floor plans show the frame, switchboard, desk, relay rack, fuse 
board, power plant, and distributing frame locations, size, and numbering, together 
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with motor (Panel System), aisle pilot, distributing terminal strip and ruse holder 
locations. These become useful especially in regard to the direction or growth tor 
various lineups or equipments. 

Job Layout Sketch. This is sometimes prepared by the engineering analyzer to show 
the specifications to be written !or a particular Job, the time 

the:y are due to the checker and typis.t, and the engineers assigned to each. Also, 
listed on this sketch are the numbers or the Telephone Company's specification, the 
Job base number, Job analysis drawings (keysheet, floor Plans and traffic schematic), 
and sometimes a recomaended similar job tor reference purposes. The job shipping 
date may also appear on this layout. 

Job Folder. This !older is made up by the Department Clerk or analyzer at the start 
or the Job and contains copies or incoming and outgoing correspondence, 

cabling information, information to other specifications and the Telephone Company 
Specification with other information and papers relative to the particular job. 

Western Electric Company Job Speci-
f icatlons and Job Drawings. Specifications and drawings issued toward the 

latter part or the engineering interval often 
require that the engineer and draftsman make use or those issued in the earlier stages. 
In some cases where required job drawings have not been completed, reference is made 
to the engineer's original marked drawings, or information is obtained directly from 
the engineer involved. 

SECTION 8. GLOSSARY OF COMMONLY USED TERMS ASSOCIATED 
WITH EQUIPMENT SPECIFICATIONS AND DRAWINGS 

APPENDIX - Supplementary information to a job, standard or Telephone Company's 
specification which changes the original information. 

A & M - A rating !or drawings to be used !or "Additions and Maintenance Only." 

BLACK AND WHITE PRINT - A White print with black lines, made up by a lithograph 
or lithoprint process, and automatically distributed to 
all telephone company areas using the system or which the 
print is a part. 

BLUE LINE PRINT - A white print with blue lines made from a vandyke. 

BLUEPRINT - A blue print with white lines made from a tracing. 

B.T. SHEETS - A common name tor method or operation sheets. 

BULK CABLE - Lengths or switchboard cable which are shipped from the factory 
unformed. 

CARD CATALOGUE - cards furnishing a description or coded apparatus. Issued by 
the Bell Telephone Laboratories. 

c.c. Abbreviation tor "customer's Change" before contract. 

c.D. - Abbreviation tor "Circuit Description." 

CHANGE IN SCHEDULE - A paper originated by the Equipment Department changing the 
dates when Job drawings and specifications are due the 
Manufacturing Department. 

CHANGE NOTICE- A paper issued by the Equipment Department to the installation 
field tor the purpose or coordinating all information required 
tor making changes which affect several Jobs in the process or 
installation. 

CIRCUIT CONVENTION BOOK - A book containing information as follows tor the pre­
paration or wiring diagrams: (a) conventions or various 
pieces or apparatus, (b) the colors or leadSand the 
assignment or standard colors to certain types or 
wiring such as battery, ground and ringing. 
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CIRCUIT DESCRIPTION - A paper issued by th~ Bell Telephone Laboratories describ­
ing the operation o! a particular circuit and which also 
provides a record o! circuit changes. 

CIRCUIT REQUIREMEN'r TABLE - That part o! a Bell Telephone Laboratories circuit 
arawing which contains the current !low adjustments 
required !or the maintenance o! a circuit. 

CLASS NON-X MATERIAL - That which is shipped to the Installer either as an 
assemblea unit {wired equipment) or as a loose item {piece 
part, item o! apparatus, etc.) 

CLASS X MATERIAL - The component apparatus and material used by the shop to 
produce the wired ana assemblea units oraered in job speci!ica­
tions. 

COMPLAINT - Questions raised by the Manu!acturing Department regaraing di!!icul­
ties encounterea in manu!acturing equipment in accordance with the 
switchboard speci!ications an1 arawings. 

c.N. - An abbreviation for equipment change notice. 

CUSTOMER'S CHANGE - A term usea when referring to a change which the Telephone 
compan1 requests in one o! its job oraers. 

DRAWINGS - LETTER PREFIX USED IN DESIGNATING GENERAL GROUPS OF DRAWINGS 

"A" DRAWING - A series o! drawings covering stanaara switchboara equipment. Re­
placed by the "ED" series !or new drawings. 

'.'_!!!_~ .. °-.RAWING - A series o! stanJard arawings covering all types o! switchboard 
!ramework and equipment. 

"ES" DRAWING 
IQ\. f 

"H" DRAWING ----···· 

- An older series o! Bell Telephone Laboratories' dr~wings cover­
ing circuits, !ramework and equipment. Replaced by SD-circuit 
schematic drawings and ED-!ramework and equipment drawings on new 
developments. 

- A series o! standard drawings covering all types o! switchboard · 
!ramework and equipment and modi!ication drawings. Replaced by 
the "ED" series !or drawings made !rom Bell Telephone Laboratories' 
arawings. 

"ITD" DRAWING - Drawings covering manu!acturing in!ormation for installer's test 
sets. 

"J" DRA~I~G - Speci!ications !or standard units o! equipment prepared .in arawing 
!orm. 

"LC" DRAWING - Standard or job local cable design drawings. 

"L.W'l'" DRAWING - Drawing covering in!ormation for placing loose wiring shown 
on Manu!acturing wiring (T) drawings. 

"M" DRAWING - Drawings covering standard moldings used on switchboards and desks. 
This drawing series is obsolete. Being replaced by "P" drawings. 

"P" DRAWING - Drawings for switchboard piece parts. They may show either a single 
piece or several pieces assembled and carried in stock as one part. 

"SD" DRAWING - Schematic drawing of a circuit used to follow its operc~tion. 

"SRT" DRAWING - Drawings covering in!ormation for connecting and soldering 
apparatus shown on manu!acturing wiring drawings.· 

"T" DRAWINQ_- A series covering all circuit drawings, job drawings and old stand­
ard !ramework drawings. New standard framework drawings are· issued 
in the "ED" series. 
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"WRT" DRAWING - Drawings covering a list o! wires with their terminating points, 
grouped by size and color. They are used in the making o! local 
cables. Use same base number as associated circuit wiring dia­
gram. 

"WRED" DRAWING - Similar to a "WRT" drawing except !or circuit wiring diagrams 
made on an "ED" combined wiring and equipment drawing basis. 

TYPES OF DRAWINGS 

ASSEMBLY DRAWING - A drawing covering the des1gn o! framework units and includes 
a stock list o! all parts required !or assembly. (ED Series) 

CIRCUIT SCHEMATIC - A circuit drawing prepared in one o! its simplest !orms to 
facilitate tracing its operation. (SD Series) 

DETAIL DRAWING - Drawings showing manufacturing information !or indiVidu.<i.l parts 
or a framework assembly. 

JOB DRAWING - Drawings showing equipment arrangements !or a spec1!ic (;e;tral 
o!!ice. (T Series) 

LOCAL CABLE DESIGN DRAWING - Same as "Le" drawing. 

PIECE PART DRAWING - Drawings showing manufacturing information !or lnt.11.,,,iaual 
parts o! an ,quip111ent assembly where the part is llSt>fl in 
su!!icient quantities to just1!y stocking, as we'!.:L ;..s the 
preparation o! permanent tools. (P Series) 

SPECIFICATION DRAWING - Same as "J" drawing. 

WIRING DIAGRAM DRAWING - A circuit drawing which shows the colors, size, and 
terminating points o! leads and shows the associated 
apparatus in such conventional !orm as 'to facilitate 
soldering and wiring. (T Series ) (Occasionally in the 
ED Series). 

WIRING LIST DRAWING - A job drawing listing the circuits specified !or a parti­
cular central o!!ice. (T Series) 

WIRING RECORD DRAWING - Same as "WRT" drawing. 

DRAWING ORDER - A paper issued by the engineer to convey information to the draftsman 
relative to the preparation o! a drawing. 

E. F. or H.E.F. FORM - common term !or specification !orm. Formerly identified as 
I.D. or H.I.D. !orm. 

EQUIPMENT ENGINEERING HANDBOOK - A book covering routines, methods and practices 
used by the equipment engineers and ara!tsmen 1n 
performing equipment engineering work. 

FACTOR~ - Formed sw1 tchboard cable which is soldered to jacks, lamps, keys, 
------ etc., in the shop. 

FLOOR PLAN DATA SHEETS - Information issued by the Bell Telephone Laboratories show­
ing stanaara dimensions used in locating equipment on floor 
Plans. 

FORMED CABLE - Switchboard cable which is stripped, butted, formed and sewed in the 
shop. 

FUSE BOARD RECORD SHEETS - Papers showing the !use assignments on aouble row !use 
panels. 
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GENERAL ENGINEERING CIRCULAR - A numbered aeries o! papers abbreviated "GEC" for­
merly iaaued by the A. T. & T. company on engineer­
ing matters. Replaced by "Plant Engineering Cir­
culars" and "Plant Engineering Letters." 

HOLD, RELEASE OR CANCELLATION - An authorization issued by the Equipment Department 
to hold, release or cancel engineering or shop work 
on switchboard orders. 

INTERVAL CHARTS - Charts covering standard engineering, manufacturing and shipping 
intervals !or equipment specified on switchboard orders. 

ISSUE FILE - A file containing a record o! the latest iaaue ot all drawings, method 
or operation aheeta, and circuit descriptions. 

J.I.M. - An abbrevia~ion !or "Job Information Memorandum." 

JOB INFORMATION MEMORANDUM - A paper iaaued by the installer requesting additional 
information required on the installation o! the Job. 

LOCAL CABLE - A cable which ia made by hand and used !or interconnecting apparatus 
'·-· ··-"'.,··~--·· · within a unit o! equipment. 

LOCAL POWER CABT .. E - A hand made cable !or interconnecting apparatus in a single line­
up o! frames, desks or switchboards. (Being replaced by switchboard 
cable.) 

METHOD OF OPERATION SHEETS - These papers describe the operation ot circuits. Now 
obsolete, replaced by "Circuit Descriptions." 

MFR. DISC. - A rating !or drawings not to be used. 

NEW DEVELOPMENT DESCRIPTION - A paper issued by the standards Engineers as an advance 
notice to the Merchandise and Manufacturing Departments 
that it will be necessary to manufacture a new type ot 
equipment, This paper describes the type o! equipment, 
ahowa the probable annual demand, its et!ect on present 
equipment! and a list o! the associated drawings and 
apect!icniona. 

N.D.D. - Abbreviation !or "New Development Description." 
PERIODIC CHANGES - Thia ia a term used to identity a system which requires that changes 

on certain types o! equipment be made periodically, usually once a 
year. 

PLANT ENGINEERING CIRCULAR - A numbered series ot papers, abbreviated "PEC" issued to 
the operating companies by the A. T. & T. Company, cover­
ing engineering matters o! maJor importance. 

PLANT ENGINEERING LETTER - A numbered aeries o! papers abbreviated "PEL" issued to 
operating companies by the A. T. & T. Company, covering 
engineering matters o! minor importance or ot a less per­
manent nature. 

POWER DATA SHEETS - Engineering data on power apparatus and supplies furnished by out­
lide manufacturer• iaaued by the Bell Telephone Laboratories. 

POWER PUNCHING LIST • An assignment 11st !or aasoctating numbered punchings on a 
power terminal 1trip w1th those leads on a circuit drawing 
which are shown terminating at power punchings and which have 
d111gnat1ons which cannot be stamped on the terminal strip so 
al to bl legible !or maintenance purposes. 
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QUESTIONNAIRE - Forms issuea by the Bell Telephone Laboratories for the gui<lance ot the 
Telephone Companies in writing Telephone Company specifications. These 
forms in<licate the information requ1rea by the Equipment Departments in 
order to engineer the equipment and provide uniformity in the informa­
tion received from various Telephone companies. 

REQUISITION - A form used tor ordering material on an emergency basis r·or use in con­
nection with equipment in the hanas of the installer. 

RETURNED GOODS MEMORANDUM - A form issued by the installer on which he lists excess 
material re.turned to the tac tory. 

REMARK SHEET - A paper which lists the wiring record and local cable design drawings 
required in making a local cable. Identified by the prefix "RS" 
followed by the Job order number, specification number and shop order 
rtash number assigned to the local cable. 

REPRODUCED TRACING - A reproduction ot a tracing made on tracing cloth by photo­
graphic processes and 1s suitable for use as a duplicate ot the 
original. 

S.A. - An abbreviation tor "Supplemental Authorization" or customer's change after 
contract. 

SCHEDULE - A paper issued by the Equipment Department showing the dates when Job 
specifications and drawings are due the Manufacturing Department. 

SCHEMATIC - See "SD" Drawing. 

SPEC If I CAT IONS 

D-SPECIFICATION - Specification issued tor the purpose ot furnishing manufac­
turing information on special apparatus which is designed to 
care tor conditions which cannot be met by existing standard 
apparatus. 

ITE SPECIFICATIONS - Specifications covering the manufacture ot installer's 
test sets. 

JOB SPECIFICATION - Specifications covering manufacturing and installing in­
formation tor a specific central office. 

KS SPECIFICATION - Specifications issued by the Bell Telephone Laboratories 
covering engineering requirements manufactured by outside 
suppliers. 

STANDARD EQUIPMENT SPECIFICATION - Specifications covering intormation·for the 
manufacture ot standard units of equipment 
commonly known as J-specitications. 

X SPECIFICATIONS - Issued by the Bell Telephone Laboratories to cover specific 
or general engineering requirements. 

SUMMARY OF APPARATUS - This is that part of a job specification which lists the 
apparatus and equipment. 

SUPPL!l'!ENT - Papers issued by the equipment engineer which cover information to tbe 
Dratting Department tor making changes on drawings. Supplements 
designated class "A" or "B" authorize the shop and field to make changes 
on equipment in process ot manufacture or installation. 

SWITCHBOARD CABLE - A numaer ot insulated wires made up into a cable by machine and 
covered with a plastic or braided textile covering. 
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TEMPORARY INFORMATION MEMORANDUM - A paper issuea as an authorization !or a limitea 
time permitting the shop or installer to aeviate 
!rom stanaara requirements in the manu!acturing 
or installing o! equipment. 

T.I.M. - An abbreviation !or "Temporary In!ormation Memoranaum." 

TRAFFIC CIRCULAR - A numberea series o! papers, abbreviatea "TC," issuea to the 
operating companies by the A. T. & T. Company, covering tra!!ic 
matters or major importance. 

TRAFFIC LETTER - A numberea series o! papers, abbreviatea "TL", issuea to the oper­
ating companies by the A. T. & T. Company, covering tra!!ic matters 
o! minor importance or or less permanent nature. 

VANDYKE - A transparent negative prlnt o! a tracing rrom wh1ch blue 11ne prints are 
maae. 
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CHAFTER V 

PROCEDURES FOR WRITI~Q A JOB SPECIFICATION. 

Chapter V 
Section 1 

Accuracy, thoroughness, e!!iciency, and the personal sat1s!act1on o! doing a good job 
are the essential !actors in establishing a high standard o! engineering performance. 
With the increase in complexity o! equipment engineering, it has become apparent that 
a definite system o! engineering proceaure is necessary to assist in realizing the 
desired performance. To meet this need, the Plan covered h.erein has been prepared. 

Even when a definite system o! procedure is conscientiously applied, the general en­
gineering responsibilities are such as to require logical and consistent thought 
throughout the process o! the work. To be o! maximum assistance the application o! 
this plan must be habitual, thus permitting !ull consideration o! the real engineer­
ing problems. 

The following description o! engineering procedures is only general in nature. 
Practical everyday engineering activities deal with individualized and unique situa­
tions which are never exactly duplicable an1 o! which, accordingly, no complete de­
cription is possible. 

SECTION 1. JOB ANALYSIS 

1. Analysis o! the Job by the Equipment Engineer (Analyzer) 

The action in the equipment department starts with the receipt o! the job by the 
Equipment Engineer, who, based on the study o! the Telephone company's specifica­
tion, associated drawings, and any supplemental information which he may have re­
ceived, determines what is to be furnished on the job and prepares the following 
in!ormat1on: 

a - Or1g1nates a keysheet when required showing the Bell Laboratories' circuits 
(SD's) required to meet the tra!!ic requirements o! the job, and the inter­
connection o! the circuits. 

b - Lays out a tra!!ic schematic which shows a functional layout and intercon­
nection o! the various frames which make up the tra!!1c channels and the main 
associated equipment. 

c - Determines whether all the necessary connecting circuits have been speci!ied 
in the telephone company's specification and whether the operating features 
are satisfactory. 

d - Together with the cabling and power engineer directs the preparation o! the 
noor plans. 

e - Starts a Job Folder !or the purpose o! eliminating the loss or misplacement 
o! information papers received with the telephone company's specification and 
to establish a definite place !or the engineer's copy o! all !uture corre­
spondence, memoranda, and information to and !rom other organizations. In 
its preparation, all papers should be arranged in an orderly manner to facil­
itate reference to any Gesired information and the !older Gesignated to dis­
tinguish it !rom those folders that have been prepared on other active orders. 
Original copies o! all correspondence received with the job should not be !il· 
ed in this job !older but should be routed to all other organizations a!!ect­
ed and then !iled in the regular correspondence !older. (Central !ile.) 

Provision should be made in the Job !older !or recording, !rom time to time, 
those items on which action cannot be completed on schedule, th.e reason why 
they can't be taken care o!, and the probable completion date. 

! - Issues the Engineering and Manufacturing Schedule. 
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g - Issues recommendations covering the provision or any special reatures. In 
case the equipment engineer is not in a position to provide this information, 
he w111 refer the question to tbe Bell Laboratories. 

h - In eas~ information required in determining what to furnish on the job is 
lacking in the customer's specification, the equipment engineer obtains this 
information from the Telephone company. 

j - Guides and coordinates the different phases or the job. At the time the job 
is planned, consideration should be given to its possible relationship to 
other jobs. In case the job is part ot a project, the job completion date 
should be checked against the overall completion date or the entire project, 
and the type or equipment being furnished should be studied to insure its 
conformance to the type or equipment being rurnished on the other jobs in 
the project. 

k - on a combination job, consideration must be given to the interchange or en­
gineering inrormation between plants, the overall completion date, the 
necessary connections including tie cables between orrices, the general 
cabling scheme, the power requirements, and to the possibility of inter­
ference of frame and rack equipment locations. 

1 - With regard to other jobs which may be in process tor the ifa.liie u-rtt~e, a 
check should be made tor interference or equipment locations and other pos­
sible installation dirticulties that may be encountered due to modificati?ns 
or relocations. 

2. Preliminary Survey by the Engineer 

In starting the engineering or any job, a general understanding or the character 
and the scope ot the work involved should be obtained. This is secured by care­
rully reading through the entire telephone company's specirication,·a11 corre­
spondence, and the equipment.engineer's recommendations and by studying the trar!ic 
schematic, keysheet, floor plans, schedule sheets and all other papers pertaining 
to the job, to determine what is to be furnished. what is the !unction ot the equip­
ment, how the equipment will fulfill the general traffic features, the arrangement 
or present and additional equipment, and how it will be installed. 

During this preliminary survey, all essential information papers that should ac­
company the customer's specification are determined and the necessary steps t~ken 
to procure those that have not been received. 

In case new or unfamiliar equipment is ordered, reference should be made to the 
general engineering circulars and new development descriptions (NDD) covering this 
particular type or equipment. 

3. Office Records and Working Papers 

After becoming acquainted with the general requirements or the job, the necessary 
office records, such as previous specifications and equipment drawings, are order­
ed. The working papers consisting or specifications, drawings and editing forms 
should be obtained as completely as possible at this time, although it may be 
necessary to order additional papers in the course or the analysis and planning or 
the joD. 

4. Detailed Engineering Analysis 

In addition to the study made by the equipment engineer for the purpose or deter­
mining what to furnish, it is necessary for the engineer to analyze the details 
of the job to determine how to properly provide the required equipment. This de­
tailed analysts or the job, by the engineer, is a fundamental prerequisite to ef­
ficient engineering. 

In this analysis, the customer's specification is studied to determine the items 
or equipment that are to be furnished, and their relationship to the present 
office equipment and to other portions or the order. Consideration should be 
given at this time to any framework requirements that affect equipment capacities. 
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Some conception of the traffic features of a circuit will greatly aid in its ap­
plication. This information may be secured from the Bell Laboratories Schematic 
Drawings and the associated Circuit Descriptions. It is also advisable to study 
the Bell Laboratories Information Specification covering the equipment involved. 

Information concerning the application or standard circuits or equipment should 
be obtained rrom the equipment engineer. whereas, it is a !unction or the Stand­
ards Engineer to furnish the general interpretation or standard circuits and equip­
ment arrangements as provided !or on the standard equipment drawings. 

It is desirable that a detailed analysis or one circuit be made and followed 
through to the completion or the specifications and drawing information covering 
that phase or the work before making the detailed analysis on another circuit. 

5. Planning 

Having determined what equipment is required and how it will be provided, it is 
essential that a forward view be taken or the engineering, manufacturing and in­
stallation errort required on the Job. The ruture progress or the engineering 
work is visualized to determine whether any interruptions or delays will be en­
countered due to lack or or raulty engineering information. This visualization 
or the engineering work should disclose any points which may need to be referred 
to the telephone company or other organizations !or their approval, and which 
would otherwise delay the progress or the engineering. The planning or the manu­
facturing and installation work involves the titting together or the various 
items or equipment, as well as determining whether the Job as a whole is so ar­
ranged that all phases or it may progress in an orderly and e!!icient manner. 

Any questions concerning the engineering or a Job or questions or procedure may 
be freely discussed with the verification engineer who is the engineer's immedi­
ate advisor and, as checker, must approve the completed longhand specifications 
before their release. 

6. Summary 

As all other engineering operations are based on the Job Analysis, it is essen­
tial that this !unction be performed thoroughly and accurately to secure a clear 
understanding or tqe Job, a knowledge or what equipment is required, and a plan 
tor providing it. The necessary working papers and rorms should be on hand and 
all questionable points, which can be foreseen, should be taken up with the 
telephone company in order to avoid any delay when preparation or the Job spec­
ification is begun. 

SECTION 2. JOB PREPARATION 

1. Sequence o! General Engineering Operations 

To insure accuracy and completeness in the preparation or the job specifications 
and drawings, a definite sequence in performing the general engineering opera­
tions is essential. The extent or the various operations will depend on whether 
standard equipment may be specified, or whether the Job must be built up on a 
detailed basis. 

The following is the sequence or the general engineering operations: 

a - Selection or lists rrom standard speci!ica-) 
tion drawings 

b - Preparation or the wiring list 
c - Location or circuit apparatus 
d - Ordering or circuit apparatus 
e - Preparation or cabling information 
t - Editing or miscellaneous information 
g - Locating and ordering or framework and 
h - Listing or drawings 
J - Completion or longhand speci!ication 
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The above sequence is applicable in most cases; however, when standard speci!ica­
tion drawings are not used, the sequence should start with Item b. 

2. Job Progress Indicator 

In order to maintain a de!inite sequence, it is essential that a means o! indicat­
ing the progress and completeness o! each o! the engineering operations directly 
associated with each item in the Job wiring list be used. Each experienced en­
gineer has his own method o! proce~ding with spec. writing, but in general, all 
these methods cover the same items. Until an engineer has adopted an e!!icient 
method o! his own !or writing a spec., the !ollowing method is suggested. In the 
suggested method the completion o! each operation !or a particular item is in­
dicated by placing a character opposite this item in the wiring list. 

The characters used are as !ollows: 

v - Indicates that the circuit meets the job requirements 
L - Indicates that the circuit apparatus has been located 
0 - Indicates that the circuit apparatus has been ordered 
c - Indicates that the cabling in!ormation has been written 
M - Indicates that the miscellaneous in!ormation has been. edited 
I - Indicates that the circuit drawing has been listed. 

When a circuit is round which meets the Job requirements, the wiring list is pre­
pared and the item designated by a check mark. Then the other operations are 
applied successively to this item and the completion o! each operation indicated 
by placing the associated character, that is, L !or locating, 0 !or ordering, etc., 
on the check mark. 

The completion o! all operations !or a particular wiring list item is indicated by 
~· which is termed the Job Progress Indicator. 

In case no action is required !or a particular operation, the associated character 
is shown in the regular manner, indicating that the necessary consideration has 
been given. 

3. Status o! Items in Telephone Company Speci!ication 

As an assurance that all portions o! the telephone company's speci!ication have been 
considered and the necessary action taken, and as a means o! indicating the author­
ization !or any deviations, the !ollowing plan is suggested. 

The completion ot the action required 1n connection with each paragraph, item, 
note, or section o! the telephone company's speci!ication is indicated by the 
placing o! a check mark be!ore that indivi~ual portion in the telephone company's 
spec 1! ica t ion. 

Notations o! changes in the telephone company's speci!ication are made opposite 
the particular portions a!!ected, indicating the letter, appendix, or other 
authority !or the change. 

Explanatory notes covering engineering procedure which require the telephone com­
pany's approval are made on the back o! the page opposite the questionable por­
tions in the telephone company's speci!ication. In general, items or this kind 
and also con!irmations o! verbal in!ormation, should be re!erred to the telephone 
company, at the time the engineering o! the Job speci!ications a!!ected is com­
pleted. By the time the last speci!ication has been completed, all questionabl~ 
items should have been re!erred. 

4. Selection o! J Drawing Lists 

On job speci!1cations !or equipment cover~d by J speci!ications, a!ter the pro­
per J speci!ications are determined, they should be analyzed by the ~ngineer to 
determine what lists are required !or the job. The drawing can be used as a 
work sheet !or this purpose, checking the required list, indicating quantity and 
other pertinent in!ormation and crossing out the lists not requited. The 
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information can then be transferred to the w1r1ng list drawing and spec1f1cat1on 
HEF form. 

Do not duplicate w1r1ng lists of standard equipment spec1f1cat1ons 1n the job 
spec1f1cat1on w1r1ng ~1st. The installer will complete all outside o! section 
w1r1ng shown on the figures covered by J spec lists. However, outside of section 
w1r1ng shown on separate figures or on w1r1ng diagrams not listed on the J draw­
ing, but required 1n connection with 1t shall be ordered 1n the job spec1f1ca­
t1on w1r1ng list on additions to existing jobs. 

5. Preparation of the Job Wiring List 

It 1s o! utmost importance that the w1r1ng list be prepared thoroughly and ac­
curately, 1n order. to m1n1m1ze the necessity o! alterations 1n 1t at a later 
stage 1n the preparation of the spec1f 1cat1on. The w1r1ng list for any one cir­
cuit should be completely prepared before proceeding with any other engineering 
operations applytng to this equipment. The !ollow1ng procedure 1s essential 1n 
connection with each of the various circuits to be used 1n the preparation o! the 
w1r1ng. list. 

a. Selection of the Circuits 

When unit equipment on a J-draw1ng 1s used, the required circuits are 
obtained from the J-draw1ng as explained 1n paragraph 4. 

For a job or portion of a job that must be built up on a detailed basis, 
the selection of the circuits 1s made from the schematic recommendations 
~n the job keysheet or from the equipment eng..ineer's marked copy o! the 
Telephone Company's spec1f1cat1on. A careful reading of the titles of 
the corresponding T-draw1ngs will aid 1n determining the particular cir­
cuit which will fulfill the specific job needs (Central SD File). The 
ED card file {Central File) lists the J-draw1ngs, 1f any, which are made 
from the Bell Laboratories' ED-drawings. The proper HEF spec1f1cat1on 
form lists the standard drawings to be used. 

b. Analysis of "Notes not for Manufacturing Purposes" 

Having selecte~ the circuit to be used, 1t 1s important that a careful 
analysis be made of all notes on the circuit araw1ng. Those notes that 
have a bearing on the application of the circuit to the job should be 
designated by Placing a check mark opposite them. Notes that do not 
apply to the job should be 1ria1cated by a cross mark. 

c. Selection of Figures and Optional Wiring 

The choice of optional figures and w1r1ng 1s made 1n the analysis o! notes 
and from a study of the arrangement of the circuit drawing. In cases of 
several optional features, a study or the Bell Laboratories schematic 1s 
advisable 1n order to select the proper optional w1r1ng. When spec1f1ca­
t1 on drawings are used, the lists selected will determine many of the 
figures and options to be used. As the figures and optional w1r1ng are 
selected, a circle 1s drawn around the numbers of the figures and optional 
w1r1ng designations that should be specified. A circuit drawing when 
marked with these circles provides a systematic basis for writing the 
job w1r1niz: list. 

When a circuit figure 1s being specified for a certain position, bay or 
unit, and other figures on the same circuit drawing are being specified 
for other positions, bays or units, the number of the position, bay or 
unit with which each figure 1s assoc1atea 1s written 1n the circle drawn 
around the number of the figure. These positions, bay or unit numbers 
will prevent confusion where figures are required 1n several different 
locations. 

When a figure number or optional w1r1ng designation has been entered 1n 
the w1:·1ng list, a check mark 1s made opposite the position, bay or unit 
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number which has been written in the circle drawn around the !igure 
number. 

Example: 

FIG. I 

ZZ.3-A JJ<. 

0--V (8) 

ZZ3-A JK 

o-~\...J (.4) 

d. Checking connecting Leads 

1r;, (a) 

zzc. 

ta ~ 
-~ 
~ " a 

"t ~ 
' 
~ 

----zzc 
R 

The connection o! a lead, or group o! leads to another figure on the 
same circuit drawing, or to another drawing, should be established. A 
check mark is used where connection is required and a cross mark where 
connection is not required. 

In those cases where the connection to another circuit drawing is requir­
ed and the connecting circuit drawing number is not shown, it should be 
written across the ends of the leads to identify the connecting drawing. 
In cases where connecting circuit drawing numbers are shown across the 
ends o! the leads, those that are not applicable to the particular wir­
ing list should be crossed out. 

Uncolored leads may or may not be connected, depending on whether or not 
the connecting circuit is used. Colored leads, however, must always be 
taken care o!. 

On specs. where many circuit drawings are to be considered, it is advis­
able, as the circuit drawings are being used, to keep a record or the 
connecting leads and associated circuit araw1ng numbers and to check o!! 
the connecting leads as the remaining circuit drawings are applied. In 
this way all the loose ends are taken care or. 

e, Wiring List Editing. 

Wben the proper arrangement or a circuit has been determined as covered 
in the preceding sections, the circuit should be edited in the wiring 
list. The wiring list is prepared in the form of a drawing, and, ln the 
case or additions where existing wiring is modiried, etc., it is also 
shown as a list in the specif icatton as outlined in Chapter 3, Section 2. 
(See Eng. Handbook !or further information.) 
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Standard wiring list drawing !arms !or de!1n1te types o! equipment are 
used to assist 1n the preparation o! w1r1ng lists on drawings and to 
maintain uniformity. 

When incorporating the wiring list 1n the spec1f1cat1on for additions 
and mod1!1cat1ons, the progressive order o! editing each item 1s as 
!allows: 

1) - Description of the work to be Cone 
2) - Quantity o! circuits to be equipped 
3) - Name of circuit 
4) - Circuit drawing number, figures and cpt1onal w1rtng 
5) - Numbering of circuits being equipped where more than 

one circuit 1s wired !or 
6) - Quantity and numbering of the circuits wired !or, where 

more circuits are wired for than are equipped 
7) - Location as to where the circuit 1s to be installed 

An example of the spec1f1cat1on form of editing follows: 

Add: 2-- Special service cords T-21435-12 Fig. 1, A, c & F ("X" & "E" 
wiring) ckts. 7 & 8 wire for 6 ckts 7 to 12 (Poe. 3 & 4 only) 

Do not duplicate wiring lists o! standard equ.1pment spec1f1cat1ons 1n 
the job spec1!1cat1on. 

f. Shop and Installer's Notes 

The preparation of the job wiring list also involves the use of notes 
that will completely explain and clearly outline to the shop or the in­
staller a condition for which necessary information 1s not completely 
shown on the circuit and equipment drawings. 

Notes duplicating 1n!ormat1on that 1s fully included 1n the wiring list 
or associated information should be avoided. Notes necessary in provid­
ing a permanent record o! special conditions and those which involve in­
formation tor the maintenance ot the equipment after it has been install­
ed are placed on the wiring list drawing. 

g. Table ot SD Figures and Options Equipped 

On Crossbar and Step-by-Step jobs, i·~ is also necessary to show on· the 
wiring list drawing the schematic figures and options equipped. The 
wiring list !arms are arranged tor this information to be shown either 
in columns in the regular wiring diagram (T drawing) table or in a 
separate table. The !irst method requires that the associated SD !igure 
and option be shown !or each T drawing !igure and option listed on the 
drawing, which in many cases will result in a duplication o! the SD 
figures and options. The second method provides a separate table in 
which to list SD figures and options used on each !rame or unit ot equip­
ment. All wiring diagrams have tables showing the SD figures and options 
associated with each T drawing !igure and option and the engineer must 
transcribe this information to the wiring list drawing tor each new draw­
ing or change on an existing wiring list drawing. Since this information 
is used extensively by the Telephone Office maintenance !orce and the 
Telephone Company Engineering torce, it is very important that it be 
accurate and complete. 

h. Indication o! Completion 

When a circuit item in the job wiring list has been completely deter­
mined and edited, a check mark is placed opposite the item on the wiring 
list. This check mark provides the basis tor the Job Progress Indicator. 
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Chapter V 
section 2 

6. Locating Circuit Apparatus 

a. Establishment o! Apparatus Location 

Upon completion or an item 1n the w1r1ng list, the location or all appara­
tus shown on the circuit !1gures !or the particular wiring list item 1s 
made 1n the !ollow1ng manner:- When unit equipment per J-draw1ng 1s used, 
all or the 1ns1de or section apparatus 1s located on the J-draw1ng equip­
ment sketches. However, the Job engineer must provide !or ruse board and 
terminal strip locations and 1n the case or J-draw1ng units, arrange !or 
the unit location on a job equipment drawing by wiring 1n!ormat1on to the 
30, 69 and 70 spec1!1cat1ons. When apparatus not on a standard spec1!1ca­
t1on drawing 1s ordered, there 1s usually a standard equipment layout on a 
standard equipment drawing which can be used !or the job equipment layout. 
Occasionally, however, 1t 1s necessary to provide location and equipment 
layouts on a job basis !or each piece or apparatus and a Job equipment 
drawing. or sketch must be originated. In!ormat1on outlined 1n the !ollow-
1ng paragraph should be shown on the job equipment drawings. 

In establishing the location, the electrical and maintenance 11m1tat1ons 
or the apparatus and the physical requirements or both the apparatus and 
the mounting !ramework must be considered 1n determining a suitable ar­
rangement. Accurate designations on the equipment drawing are important. 
When locating equipment 1t 1s essential that the !unct1onal designations 
be the same as 1s shown on the apparatus on the circuit drawing. Code 
numbers should agree with the code on the circuit drawing. 

Fuses on central ruse bays, terminal strips on d1str1but1ng !rames, and 
equipment on relay racks are located by the engineer writing the 30, 69 
and 70 spec1!1cat1ons. The Job Engineer must give the necessary 1ntor­
mat1on to these spec1!1cat1ons. Sheets are provided 1n the HEF !orm !or 
this purpose. The !ollow1.ng 1n!ormat1on should be provided; 

1) 

2) 
3) 

4) 

5) 

·6) 
7) 

Code or apparatus (except terminal strips - number or punchings per 
circuit given 1n 1n!ormat1on to 70 spec.) 
Functional dee1gnat1on as shown on circuit drawing 
The circuit name or abbreviation which should be the same at all 
term1natlons or the circuit as that used on the job wiring list 
drawing 
The circuit drawing number (!use bay, relay rack and d1strtbut11:Qg 
!rames only) 
Cable symbol (spec1!1cat1on number) (!use bay, relay rack and d1s­
tr1but1ng !rame only) the symbol would logically be added during 
the preparation or the cabling 1n!ormat1on, but 1n practice, 1n 
order to save time, 1t 1s usually added when the equipment 1s 
located 
Circuit numbering, both wired and equipped 
Code or mounting Plate, etc., 1! required 

When relay rack units are used the only 1n!ormat1on required 1s the 
name, number (T and J-draw1ngs), circuit numbering, and number and size 
or mounting Plates. 

b. In!ormat1on to Fuse Bay (t.39 Spec.) 

The in!ormat1on to the ruse bay (t.39 spec.) should state the name and 
location or tte !use bay on which ru~e equlpment 1s being added. When 
the cabling 1n!ormatlon is m&<:le u;> t:ns particular !use bay should be 
spec1!1ed as a termlnat1ng end. 

I! the ruse bay engineer !or any reason finds that 1t 1s impractical to 
!urn1sh this type or !using 1n the specified bay, he will not1!y the 
or1g1nat1ng engineer o! this change to enable h!m to change the cabling 
1n!ormat1on accordingly. 
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c. In!ormat1on to Relay Rack and D1str1but1ng Frames 

Miscellaneous 1n!ormat1on !or other specs. varies !or the various systems 
and 1t also varies somewhat 1n the d1ffer3nt deoartments. 

In Panel, the 1n!ormat1on to the relay rack (70 spec.) should also give 
the name or the re lay rack ca bled to 1n the c:1 bl1n g ln rorma t ~or.. 

The relay rack 1n!ormat1on should be 1n such completp, form that 
70 spec. engineer needs to do 1s to !1nd a bay to ~lace 1t tn. 
mark this bay number on the 1n!orma ti on sheet which he forwaras 
arartsmen who make the relay rack equipment drawing. 

al 1 thF 
HG will 
to the 

In general, the relay rack 1n!ormation 1n Step-by-Step, made by the 730, 
748, ana 750 spec., 1s placed on relay rack baysketches, with each engi­
neer locating his own equipment. All relay rack sketches !rom other 
spec1!1cat1ons are turned over to the 730 spec. engineer who writes the 
drawing order or change supplement. 

The in!ormat1on to the MDF, IDF, ana TDF ('70 spec.) must give the s1ae 
ot !rame cabled to (horizontal or vertical) and the rrame number when 
more than one !rame is used on the job, such as, HIDF 101 or HIDF 301. 
Here again the 70 spec. eng!neer !inas a location !or the equipment, 
marks it on the 1n!ormat1on sheet which he then forwards to the drafts­
man to show on the equipment drawing. 

In writing 1n!ormat1on to the 30, 69 and 70 spec., consideration must 
be given to the rorm which the 1n!ormat1on should take. Separate sheets 
should be used ror each ruse bay, relay rack lineup, and each side or 
each d1str1but1ng rrame. This cooperation ~1th the 69 and 70 spec. en­
gineers alas them 1n their work, s1mpli!1es their !il1ng system and re­
duces the .poss1b1lit1es or error. 

At the time o! establ1Sh1ng the location O! the 1nd1V1dual pieces O! 
apparatus on the equipment drawing or sketch, the location should be 
designated by a check mark. 

Examples or Indicating Location or Apparatus 

I •:11 

.J 606-S Mt • Plt with Pos 
Drill ror B Rel 1-8 

Tel Drlll !or 19 type Res 9 
+ + Drlll !or 439A Con 10 

To p .J 178A Rel 12 
.; 437A cona 14 
I 85 Ret. Coil 16 

Una rilled All Others 

REAR EQUIPMENT SKETCH 

1 
~l 

u _,_ 20 

Spl. Serv. Trks. (T-21600-12) 
I 

Rl J-91101 BC-3 List 1 

(4-23" Mtg .Pl t8.) 

l ,, 10 

INFORl'!ATION FOR 8 A8 POS. RELAY RACK 101 
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On establ1shlng the location o! the appara­
tus on an equipment drawing, the code o! 
the apparatus should be compared w1th 
that on the c1rcu1t drawing and a check 
mark placed on the apparatus convention 
on the c1rcu1t drawing. 

Th1s check mark 1nd1cates that the appara­
tus location has been provided !or and 
the code o! the apparatus ver1!1ed. 

Apparatus, such as cordwe1ghts, lamps, 
vacuum tubes, etc., which 1s not located 
on any equipment drawing should be ordered 
directly !rom the c1rcu1t araw1ng. The 
ordering o! th1s apparatus should be 1nd1-
cated by placing a check mark at the code 
Jes1gnat1on 1n the c1rcu1t !1gure. 

When locating apparatus shown on the c1rcu1t, cons1derat1on must also be 
given to locating ana des1gnat1ng non-c1rcu1t apparatus, such as apparatus 
blanks, key spaces, jack spaces, mounting plates, etc. 

a. Provisions !or Future Equlpment 

Locatlon o! apparatus !or which w1r1ng only 1s provided 1s made 1n the 
same manner as !or apparatus that 1s provided, w1th the exceDt1on that 
the apparatus location should include the des1gnat1on "WO." 

Where requlred, space for ultimate equipment 1s arranged !or and des1g­
natet.1 "future" at all locations. In general, the same ultimates should 
be planned !or at all term1nat1ons o! any one c1rcu1t. 

e. Ind1cat1on o! Completion 

Having located and designated all apparatus associated w1th a particular 
w1r1ng 11st item, the completion o! th1s operation 1s 1nd1cated by the 
ad<11t1on o! the character L 1n the job progress 1nd1cator, thus~ 

7. 0_!'c_l_~~ln_g_~g_ul pmen t 

a. orae~_~n~. !r_om_Spac~f1_~at!~n DI_aw_1E-~~· 

When spec1r1cat1on drawings are used, the equipment 1s ordered 1n the job 
spec1r1cat1on summary or apparatus by rererr1ng to the various lists se­
lected !or the particular job. The Quantity required, J spec. number, 
descr1pt1on or apparatus and 11st numbers are recorded as 1nd1cated 1n 
the !ollow1ng examples: 

s : J275r.1 Llst 1 D1st Sal Fr (Fr 101) eqpd w1th 
60 ~lat 2 (Sel Ckt 1 to 60) 

The "S" des1gnatlon shown 1s written 1n Hawthorne longhand spec1!1cat1ons 
to 1nd1cata an 1tem 1n the !orm 1n which 1t 1s shipped. The "equipped 
wlth" items are not given a note des1gnat1on when they are shipped com­
pletely Rssembled 1n the ma1n 1tem. 

HEF spec1!1cat1on !orms have skeleton summaries o! apparatus 1n which 1t 
1s only necessary to !111 1n quant1t1es o! lists, and the !rame or c1rcu1t 
numbers as required. 

b. Ordering !rom Equipment Drawings 'When Spec1!1cat1on Drawings are not Used) 

A!ter all apparatus shown on the c1rcu1t drawing has been located, the 
apparatus for th1s c1rcu1t should be ordered 1n the apparatus summary 1n 
the spec. !orm directly !rom the equipment drawing or sketch. The apparatus 
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WIRING DIAGRAM - SCHEMATIC CROSS REFERENCE TA8LE £-6 6-61-f-9 
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Chapter V 
Section 2 

associated with each circuit on the wiring list drawing should be 
ordered immediately a!ter the equipment has been located. In case 
apparatus !or several circuits is located on one mounting, such as 
on a miscellaneous mounting plate or rear equipment, it is advisable 
to order all this apparatus at the time the apparatus !or the last 
circuit is located on the sketch. 

It is essential that the card catalog be consulted on the status o! 
any apparatus (standard, A & M, obsolete, replaced, etc.) whenever any 
un!amiliar equipment is being ordered. 

A!ter entering the order in the summary !or an individual item o! 
apparatus, the code as entered in the summary should be compared with 
that shown on the equipment drawing and a cross line placed on the 
check mark at the apparatus on the equipment drawing. 
Examples of Indica•ting Ordering of Apparatus: 

~ 606-S Ht • Plt. with Pos 
Tel Tel Drill for B Rel 1-8 

+ + Drill !or 19 Type Res 9 
To P P Drill !or 439A Cond 10 

~ 178A Rel 12 
./ 437A Cond 14 
I 85 Ret Coil 16 

Undrilled All others 

REAR EqUIPMENT SKETCH 

i T I 

I 
I 

Rl 

I 11 1 XQ_ 

I Sol. Serv. Trks. (T-21600-12) 
I 

Rl J-91101 ac-3 i.1st i 

(4-23" Mtg.Plts.) 

1 10 I 

INFORMATION FOR "A" POS RELAY RACK 101 

b. Designation ip Summary 

Wherever it is possible to do so, shop wired material in the summary is 
designated with the position, bay, section or unit with which it is 
associated. On the other hand non-shop wired material 1n the summary 
is designated by the circuit drawing number with whlch it is used. 
(See Eng. Hand Book) 

To identity the quantity associated with each circuit drawing, a list 
is made of the individual quantities required for each circuit, as 
follows: 

Example: 

- 439 A Cond 

2 - T-21230-41 
1 T-21125-10 

20 - T-90530-12 
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c. Ina1cat1on o! completion 

Chapter V 
Section 2 

On oraer1ng all apparatus assoc1atea with a particular wiring list item, 
the completion o! this operation ls 1na1catea by the aaa1t1on o! the 
character O in the job progress 1na1cator, thus~ 

B. Preparation o! Cabling Information 

a •. Selection o! Cable coae 

In case the coae o! cable 1s shown on the circuit araw1ng, this coae 
shoula be usea unless the number o! circuits ultimately requ1rea a1!!ers 
greatly !rom those !or which the cable ls aes1gnea. 

Where the coae o! cable ls not shown on the circuit araw1ng, it 1s 
necessary to select a suitable cable !ul!1111ng the !ollow1ng require­
ments: 

Number o! conauctors 
Gauge o! conauctors 
Number o! pa1re 

Cables having the larger number or conductors applicable to the particu­
lar purpose should, 1n general, be chosen rather than several cables 
having a smaller number of conductors. In selecting large cables to be 
spread over several equipment units consideration should be given to the 
length of stripper that can be conveniently handled. (See BSP-AA 612.018). 
In this connection it must be remembered that both terminations of the 
cable have to be considered, since the other end may require that the 
leads be run in a larger number of cables, for example, if it breaks out 
over several verticals of MDF. 

It the selection o! a cable 18 maae to meet tbe requirements o! only one 
circuit, the coae as selectea may be enterea a1rectly in the cabling 1n­
!ormat1on. 

Where the conauctors o! several circuits are to be run in a common cable, 
the number o! each type o! conductor !or each circuit shoula be recoraea 
ana when the total conauctor requirements are thus obta1nea, the proper 
cable may be selectea. It must, however, be unaerstooa that circuits 
are run in a common cable only when they have the same terminations. 

b. Methoa o! Ea1t1ng Cabling Information 

The aescr1pt1ve 1n!ormat1on !or each item 1ncluaes the name o! circuit, 
circuit araw1ng ana figure numbers. 

The terminating points o! each run o! cable shoula be ae!1n1te, that· 1s, 
!use bay ana relay rack frame numbers, ana a1str1but1ng frame number 
ana s1ae o! frame sho.ula be given. When bay numbers o! relay rack o! 
!use bay etc., are known, they also shoula be given. 

The equipment location on the originating ana terminating equipment 
such as terminal strip aes1gnat1ons, switch numbers, !use row numbers, 
bay ana shelf numbers shall also be 1na1catea. The circuit numbers 1n­
c1uaea in each cable shall be shown. The stanaara cabling 1n!ormat1on 
sheets prov1ae columns !or these various items o! 1n!orm.at1on requ1rea. 

The coae o! all strip mountea jacks, lamp sockets, keys, ana their re­
spective mountings to which factory cabling ls to be solaerea either by 
the shop or the installer ls 11stea a1rectly below the cable require­
ments !or the assoc1atea circuit or group o! circuits. (411, 450, 485, 
711 ana 750 specs only.) 
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Chapter V 
Section 2 

A!ter editing the order !or a particular run o! cable, a check mark 
should be Placed on the cable convention on the circuit drawing. 

G 

FIG. A 
SXS OFFICES 

GROl..INO 

/IOV+ 
,----P 

ZOAM 

, __ +-- IZ-E l<ES. i.P. 
4~-4 iP. .SOCKET 

fAMP 

l!OV+ 

81./S BARS ON MISC F"5/NG BAY 
~----SIGNAL. 

c. In~J..~:atlon o! Completion 

Having prepared all the necessary cabling in!ormation associated with a 
particular wiring list item the completion o! this operation is indicated 
by adding the character c in the Job Progress Indicator, thus~ 

9. Preparation o! Miscellaneous In!ormation 

a. Interrupter, Alarm, and Wire in!ormation 

Whenever the circuit drawing shows connections to an interrupter circuit, 
(Panel & SxS) or an alarm !rame (sxs), it becomes necessary to pass along 
in!ormation to the engineers writing these speci!ications. In Panel, in­
!ormation is written to the Floor Alarm Board (483 spec.) only when some 
unusual interrupter circuit is required. Also under the heading o! mis­
cellaneous in!ormation comes wire editing, which is prepared !or the 92 
spec. engineer. 

Thts information and the 69 and 70 spec. inf1ormation discussed before, is 
usually prepared on forms made for that purpose. Complete, concise, and 
accurate information is necessary, inasmuch as when the time comes for 
the other engineer to use this information, it is usually inconvenient 
to recheck the circuit and it wastes the time of both engineers. In 
general, when no information is required for one of these specs., it is 
proper to inform the other engineer of that fact by writing "No Infor­
mation Required.n 

One copy o! the in!ormation !orm is made which goes into the job !older 
where it is available !or anyone to re!er to. In Panel and Crossbar, 
when in!ormation must be transmitted out o! the department, one carbon 
copy is required. The original goes to the engineer writing the spec­
i!ication, while the carbon copy is !iled in the job !older. 

b. Method o! Editing Interrupter and Alarm In!ormation 

The in!ormation !or the interrupter circuits (427 or 730 spec.) and the 
O!!ice Alarm Frame (783 spec.) should be covered on the sheets·provided 
!or that purpose in most spec. !orms. In case no sheets are available, 
the same in!ormation should be written on blank paper. 

In either case all the available in!ormation shculd be passed along. 
This would include the !rame cabled to, the number and designation o! 
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leads, tbe connecting circuit name, drawing number, and figure number 
where shown. 

Examples: 

Information tor -H427 spec. miscellaneous interrupter frame No. 1 
From -H411 spec. 

Aud. and Flash Recall - conn lead FR to Miscellaneous Interrupter 
Circuit 
T-90458-11 Poe 1-9 (9 ckts) T-514290 Fig. 5 

Information tor -H783 spec. Otrice Alarm Frame lat tloor 
From -H726 spec. 

Arrange tor Traffic Register Alarm per T-31613-11 Fig. 3 
Arrange for Line Mess. Register Fuse Alarm T-31613-11 Fig. 4 

Occasionally a connecting lead is shown to some other frame, such as the 
sender frame. In this case it is advisable to consult the engineer writ­
ing the other spec. to make-certain that the circuits will work together. 

c. Method ot Editing Wire 

All wire shown on the circuit figures tbat is required by the installer 
is edited tor a particular wiring list item in the following manner: 

Each color ot wire on a circuit drawing figure not included in a local 
cable or shop wired unit is chosen individually, and the necessary amount 
as determined in a study ot the equipment arrangement is tabulated in the 
editing torm. The corresponding circuit drawing, tor which the individual 
amount or wire is to be used, is included in the tabulation. To indicate 
the provision or the necessary amount tor a particular color wire, a 
check mark is placed on the color or wire on the circuit drawing figure. 

d. Indication ot Completion 

After editing the interrupter and alarm information and all the necessary 
wire associated with a particular wiring list item, the completing or the 
operation is indicated by adding the character M in the Job Progress In­
dicator, thus~ 

10. Locating and Ordering Framework and Non-Circuit Apparatus 

a. Assembly and Framework Parts 

The supporting assemblies and framework parts that are to be ordered in 
the job specification have been tentatively determined while locating 
the associated circuit apparatus. Some ot these parts, such as section 
assemblies, keyshelves, rear equipments, root equipments, relay rack 
tramework, test board unit assemblies, etc., must be determined before 
the locating sketches are made. Otbers, such as connecting details, 
bus bar details, etc., that are not required in locating equipment 
should be determined at the time this framework is ordered. 

When the framework parts have been definitely determined, they should 
be located and designated on the equipment drawing, and a check mark 
placed at the location assignment to indicate that the framework as 
selected meets the job requirements. 

As the equipment drawing shows the assembly drawing numbers or all frame­
work, the ordering should be done directly trom this drawing. Upon en­
tering the order in the specification summary, a cross line is placed on 
the check mark at the location or each framework item on the equipment 
drawing. 
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b. Non-Circuit Apparatus 

Non-circuit apparatus, such as apparatus blanks, jack spaces, key spaces, 
number plates, etc., is tentatively determined at the time the circuit 
apparatus is located. 

When the code or this apparatus is round to be satisfactory, a check 
mark is placed opposite the designation or this apparatus on the equip­
ment drawing. This apparatus should be ordered from the equipment draw­
ing in the same manner as all other equipment and a cross line placed 
on the check mark at its location. 

11. Listing or Drawings and Reterence Papers 

a. Framework and Standard Equipment Speci!ication Drawings 

With the job spec1!ication summary as a guide, these araw1ngs and their 
associated supplementary drawings are listed in the drawing list. To 
indicate that the drawing and its supplementary drawings have been list­
ed, a check mark is placed at the left or the summary item. 

b. Circuits, Schematics and Method or Operation Sheete 

With the wiring list as a guide, the cir•:;:~i ~-"; i:-.;;:;, ·_:.:·1 anged ir.. numer 7.cal 
order and listed with their aneoclated o~hPmat1~s in the drawing list. 

While the circ!.l.H drawings 1u·e being 11s~el.1 the lSSile number on the 
print workad r~cm should be listed. The SD drawing a&a Lts latest issue 
as sho'1n r.-:-., -.:;he circuit clrawtng sh.oald also be lis~ett 11t tt:.t- time. 

Later wlrnn the spec1tlc!.'.t1on comes back fr1;m lesue 1;r1e(;":, it ts then easy 
to check whether the latest issues were usea in work!n~ up the spec. If 
later issues are ava11able than the ones used 1n ti:G spec., then t.he 
issues in the spec. are raised. However, It le then necessary to check 
these later issues with the Standards Engineer tc find out what effect 
they have on the spec. and make any necessary ctauges. When there isn't 
time to wa1 t for a copy of the new issue of the drawing, form letters 
(NDD's, etc.), CD sheets and SD drawings in the Central Drawing File 
will generally indicate what the new issue consists cf. 

To indicate the selection or a circuit to be listed, a cross 11ne 13 
placed on the Job Progress Indtcator,thus~ 

c. Equipment Drawings 

All equipment drawings required in connection with the wiring or assembly 
or equipment as specified in the wiring list associated with the spec1-
ftcat.1on should be ltst.ed and their issue numbers shown. 

d. Installers' Reference Papers 

Drawings, Spec1!1cat1ons and Detailed Cllange Sheets required by the in­
staller in connection with the installation, modification, or removal or 
equipment may be determined in a review or the Job speci!lcation wiring 
list, installer's notes, and apparatus summary, and listed in the job 
spec1!ication. 

12. Completion or Longhand Specification 

The title page, having been edited initially in the preparation or the specifica­
tion, is checked !or correctness at this time. 

Under the beading "General," a concise and complete outline or what is ordered in 
the specification should be given. 

The editing under all headings is checked ror completeness. 
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The "Framework and Summary" notes are prepared to cover the conditions applying 
to the speci!ication. 

A check is made o! the completeness o! the editing o! all items in the job 
summary. Those that are at present listed as several quantities are totalled 
to !orm one summary item. 

Example: 23 - 439A cond 

2 - T-21230-41 
1 - T-21125-10 

20 - T-90530-12 

13. Dratting In!ormation 

a. Issuance o! Drawing Orders and Change Supplements 
(See Engineering Handbook, Section 19) 

When ariy addi.tion or mod1!ication in equipment is made, a new drawing 
order or change supplement is prepared. When blanket orders on new 
drawings have been issued, no new drawing order is required unless it 
is one not taken care o! by the blanket order., 

A!ter issuing the drawing order, a check mark is Placed at the le!t o! 
the corresponding drawing number in the speci!ication drawing list. 

When drawing orders are to be issued by the line engineer on other than 
job drawings, the order should be prepared at the time the need !or the 
change becomes apparent. 

Wherever possible it is advisable to include all information on the 
drafting order. Where this is not possible, supplementary sketches or 
marked prints may be used. Standard for~s should be used for pro­
viding the supplementary sketches. After completion the longhand 
specification and associated papers are held by the engineer until 
called for by the checker. All drawings used in engineering the job 
should be arranged in numerical order. 

b. completeness 

In!ormation to the dratting qrganization must o! necessity be complete 
and accurate to insure a thorough and e!!icient dratting job. Re!er­
ence to drawings and other papers that will assist the dra!tsman 
should be made in the dratting in!ormation. Legible drawing Sketches 
will also materially aid the draftsman. However, wherever possible, 
more work and responsibility should be delegated to the dra!tsman. 

c. Approval o! Tracings 

The responsibility !or the accuracy and completeness of the engineer­
ing in!ormation, as interpreted and shown on the tracing by the dra!ts­
man, rests with the engineer. For this reason, it is advisable !or the 
engineer to check and approve the tracings. In the case o! minor 
changes, however, !inal approval may be delegated to the dra!tsman by 
placing a check mark in the space provided !or this purpose on the 
change supplement. 

SECTION 3. JOB COMPLETION 

Having completed the preparation of the spec1r1cat1ons and drawing information, it is 
essential that a general review of the Job be made to obtain an overall picture of its 
completeness. Any unusual conditions which have had an effect on the engineering 
operations and which may not as yet have been recorded in the Job Folder should be 
recordP.rl ~t this time. 

As an assurance that the job as a whole has been properly coordinated in accordance 
with the Plan previously prepared, it is advisable that the switchboard, cabling and 
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_... «ngineers •1iscuse, 1n common, their respect1vs portions o! the job, giving 
- ;11 consideration to the interpretation o! the information !orms passed between 
Bolves, on<1 to the provisionsma<1e for any customer•s changes. 

::i_~_i_~\'4 ___ ct Telephone Compan;r_~s Spec1!ication a_nd Job Folder 

Tt6 Televhone Company'n apecificat1on ana the job folder should be reviewed to 
l11-ik~ sure that proper· ~ct ion hes bA-M takan on all i tams. In ca so there are any 
1t~ms that cannot b~ completed, & !ollo~-up record should be maae or them to 1n-
13;•re their completion at the 1-HJ.rl'ler1t possible date. 

~tie Telephone co~~any~s specl!ication, the job !older and copies of th8 ty)ed job 
eµec1ficaticnr; should be accurately d.euignated and !11e<1 in· an or(lor'.\_,' ma;;.ner to 
:tacU1tate ready reference. This iz;tormatlon may be retained untJ'.. ':;:·1t: t1me o! 
final billing, when the speci!icat1ons ahoula be sent to !!le sna all other papers 
aestroyed, !irat checking the job !o~ler to ees tt~t no original ~oples o! corre­
spondence have been !1le<1 therein. 

Appendices are written to a job spAc.f.t1;~&;·1.;;n when, 1V•:" '"t) 1;.~1<•:;~;es by the Telephone 
Company, due to error& in the Equ1pme:-.~ ?.>::;1~1ecr1l1g Do~~.·HtW:ll'tEI, clue to informa­
tion not being ava1lable at time apo.:-: .. :>J;_· written, et:c . .- 1t lo necessary to a11c1, 
remove, or change any o! the intormatL''· •)r' mat .. 3rt:il cr:}·~n;'.'. (See Eng. Hanclbook 
for <1eta Us.) 

4. Answering Complc.,i intf!_ (InclU<Hr:g JUI' '3 f.7·'.:m lc1t:;L,~:r) 
(See Engineering Handbook, SeGt1o~ il) 

The engineering job is not !inl.sl1ed uriU.1 rin 1~•,nt::~l ot:f1c.;; 1e. turned over to 
the Telephone Company. Du:1ng the manu.t«c~:~;_·jr!i >,_-,r; Jnsta1l1ng perlocls some 
complaints due to misunderetanding, !au:t'-::·' 1r.rc·1.1.Uon, and unforeseen evfmts 
are to be expected. ':'he vr(Jper attit.uae t•A'•e.r1j ~--:.f;Ge complaints Jo essential i,o 
a happy and well-balanced existence. Tht) fl,:gl;~_e .. : itust realize that a complal11t 
means that the instal18r or shop Is una;,1.::- \;., p1·oci3ell v.1th the ;.1articular 1.terr 
unt11 more information is to:rthcoming, It .1, ~all '°IJrth the eni;;.tneer'e time to r;1..1:Lt1-
vate the good will or the shop people, thn lnstallsr, and all other employees 
whom he contacts in his work. 

When answering letters !rom the Installer (JlK's) avoid abrupt replies. G1ve full 
information so that the !nstal11'Jr 1>1111 understand the solution to his problem. 
When writing requisitions oraer1ng additional equipment, refer to the specifica­
tion and item numbers, show Nhy ornered, an1 sign wlth name and department 
number. 

5. !'.JJ1al correction_gl'__.Qf_fi.Qr:_B_~i:;&.rd~t 

Changes in recor11:~ 3.:'lfJing during the course o! the 1nstallat1on ana wh1cli •fi-~1.y 
a!!ect other .j".ihG Jn process should be made as soon after thflir rece1p-r <1'; 
possible. 

At the time of receiving the final marked prints !rom the installer It ts Import"' 
ant that all necessary changes be made in the job records. The prints as rece1v-­
e<1 !rom the installer should be examined closely, to determine any poae!~le effect 
o! the lucat1on changes on other jobs on which the engineering has been startea, 
or )ossibly completed. 

The active cooperation o! both the englneer and the installer ls nece8!ary In 
using this means to provide the b&sls !or orderly and efftclent w0rk on all s~b­
sequent orders. 
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SECTION 4. OUTLINE 

PROCEDURES FOR WRITING A JOB SPECIFICATION 

Stage 1. JOB ANALYSIS 

Step 1. 
Step 2. 
Step 3 •. 
Step 4. 
Step 5. 
Step 6. 

Analysis o! the Job by the Equipment Engineer 
Preliminary Survey by the Engineer 
O!!ice Records and Working Papers 
Detailed Engineering Analysis 
Planning 
Summary 

Stage 2. JOB PREPARATION 

Step 1. 
Step 2. 
Step 3. 
Step 4. 

Sequence o! General Engineering Operations 
Job Progress Indicator 
Status ·or Items in Telephone Company Spec1!ication 
Preparation ot the Job Wiring List 

a. Selection or the Circuits 
b. Analysis or "Notes not !or Manuracturing Purposes" 
c. Selection o! Figures and Optional Wiring 
d. Checking connecting Leads 
e. Wiring List Editing 
r. Shop and Installerts Notes 
g. Indication ot Completion 

Step 5. Locating Circuit Apparatus 

a. Establishruent o! Apparatus Location 
b. In!ormation to Fuse Board (69 spec.) 
c. In!ormation to Relay Rack and Distributing Frames 
d. Provisions !or Future Equipment 
e. Indication or completion 

Step 6. Ordering Circuit Apparatus 

a. Ordering from Equipment Drawings 
b. Designation in Summary 
c. Indication o! Completion 

Step 7. APPlication or Unit Equipment (J-draw1ngs and ED-drawings) 

a. Initial APPlication or Unit Equipment 
b. Normal 'Application o! Unit Equipment 

Step 8. Preparation o! Cabling In!ormation 

a. Selection o! Cable Code 
b. Method o! Editing Cabling Information 
c. Indication o! Completion 

Step 9. Preparation of Miscellaneous In!ormation 

a. Interrupter, Alarm, and Wire In!orma ti on 
b. Method or Editing Interrupter and Alarm In!ormation 
c. Method o! Editing Wire 
d. Indication o! Completion 

Step 10. Locating and Ordering Framework and Non-Circuit Apparatus 

a. Assembly and Framework Parts 
b. Non-Circuit Apparatus 

Step 11. Listing or Drawings and Re!erence Papers 

a. Framework and Standard Equipment Spec1!1cation Drawings 
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c. Equipment Drawings 
d. Installers• Reference Papers 

Step 12. completion ot Longhand Spec1t1cat1on 

Step 13. Dratting Intormat1on 

a. Issuance o! Drawing Orders and Change Supplements 
b. Completeness 
c. Approval ot Tracing 

Stage 3. JOB COMPLETION 

Step 1. 
Step 2. 
Step 3. 
Step 4. 
Step 5. 

Review ot Telephone Company's Specitication and Job Folder 
Arrangement ot Papers tor Future Reference 
Append ices 
Answering Complaints 
F1nal Correction ot Ott1ce Records 

1 i1 

[/, l' 
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