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PREFACE 

This pamphlet is issued for the benefit of the Western Electric 
installer and is for the purpose of supplementing in a descriptive 
way the technical information on central office verification pro­
cedures and sampling inspection metl1od of verification now given in 
tlle installing methods handbooks. The subject matter of tllis pamphlet 
is not intended to prescribe methods but rather to present tlle prac­
tical application of the technieal information on verification in 
detail greater tllan is usually given in method handbooks. 

The descriptive matter is presented so tllat a progressive reading 
may be obtained. Thus, a brief description of tlle broad principles 
of verification and sampling procedures is presented by reacll.ng only 
tlle portions of tlle text printed witll double spacing. A fuller 
development of the theoretical principles of verification and samp~ 
ling is presented by reading the double and single spaced subject 
matter. For those who will be reqtiired to closely supervise, or 
actually make verific.ations tlle text printed 1n smaller -type than 
the general subject matter will be or particular interest as tllose 
portions deal witll concrete examples of tlle application of verifi­
cation processes. 

A number of charts are appended to tllis pamphlet which present 
graphically tlle operations involved in a complete verification of a 
central office installation. Handbook references are shown opposite 
each verification operation. 
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lo VERIFICATION OF CENTRAL OFFICES 

The aim of our efforts in the installa­

tion of central offices is to produce a job 

of standard quality with the least cost and 

expenditure of time. A completed installa­

tion shoul<.. be in accordance with engineer­

ing requirements and the standards for good 

workmanship. 

Install.a ti on work performed in accordance 

with the respective installation information 

will normally result in a standard quality 

job as defined by the requirements of the 

"Tolerance for Defects" Specifications. 

The quality conditions of a completed job 

is determined.by an inspection process 

termed verification which requires a system­

atic review of the units of work or equip­

ment during process or at the completion 

of the operation. The job verification 

shoulrl generally be made as the installation 

proceeds. 11Vhile the verification procedure 

is an inspection process it is also essen­

tially an installation procedure as the in­

spection ls not separate and distinct from 

the install.a ti on operations but is an 

essential detail of the methods. Examples 

are given throughout the text that follows 

illustrating how the verification methods 

may be applied during the progress of the 

work. 

2 0 SAMPLING METHODS CONSIDERED FOR USE IN 
VERIFICATION PR0CEDURE3 

The review of completed work may include 

the entire unit of work or equipment or it 

may be an observation made of a part of the 

total. Usually it is not nee es sary or 

desirable to look over the whole unit of 

equipment. The method of part observation 

three fold nature. The portion observed 
(sample) may indicate conditions which are 
identical with actual conditions, better 
than actual conditions or worse than actual 
conditions. 

A knowledge of the quality condition of a 
central office installation should be at­
tained with a reasonable degree of assur­
ance. It is desirable that the degree Of 
assurance be uniform under all circumstances 
and hence from an engineering point of view 
some limiting value for the assurance is 
necessary. 

The operation of telephone equipment 
generally requires a high degree of assurance 
that the. quality requirements are met and 
90% is established as a minimum for this 
assurance. This means that in 9 out of 
every ten sampling trials, the portion 
selected for examination is representative 
of the whole lot. The sampling procedures 
prescribed in the eogineering specifications 
are set up to meet this value of sampling 
assurance. In actual sampling operations 
thP- mathematical value of the assurance for 
quality conditions ie generally greatly in 
excess of .9 and actually approaches .99 in 
most cases. 

It is important that the exact sample sizes given 
in the handbook methods should always be observed 
in the verification of apparatus. If the sample 
size for a certain lot of relays id 180, uxactl,y 
160 rel113's should be checked. If more than 160 
relays were checked then the chance of finding more 
defects than the AN value becomes greater. Should 
less than the 160 rel113's required be checked the 
sampling aaaurance of .9 previously mentioned would 
be reduced. 

Having fixed the degree of assurance desired for a 
sampling verification of the completed work, it 
becomes a matter of considerable interest to de­
termine what prQpcrtion af the whole equipnent we 
need to examine. There must be some very definite 
proportion of the whole to observe which will fulfill 
the given limit llf .9 as!lUl'ance. l!t:ny amount over 
this definite part becomes an unnecessary expenditure 
of effort and correspondingly an observation made of 
less than the required definite part of the whole will 
increase the uncertainty. The study of these rela­
tions, namely the size of the total lot of parts, the · 
tolerance for defects and the correct amount of the 
whole to be observed is mathematically treated under 
the Theory of Probability. The application in practicf 
of specific rules for the selection of a sample is 
termed "Sampling". 

3. APPLICATION OF SAMPLING IN CENTRAL 
OFFICE VERIFICATION PROCEDURES 

The information on verification in the 

is tei•med "sampling11 • various installing handbooks is based on 

Whenever a partial observation is made an -Specifications X-65561, X-65562 and X-65563. 
element of uncertainty is thereby introduced. 
This element of uncertainty is related en- Handbook No. 35 describes the plan of these 
tirely to the purtion on which no observa-
tion is made. Thie uncertainty is of a 
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specifications. These specifications were 

developed in joint conference with the 

Laboratories engineers and the G.I.E.staff. 

They are modeled after and closely follow 

the preliminary information of the develop­

ment studies of the G.I.E. staff. 

3.1 Grouping of Equipment: The equipment 

of each office is treated as being sub­

divided into groups of equipment. The 

2 

A central office installation has three 

types of requirements for which an inspec-

tion is made. They are: 

(a) Api:m.ratus adjustments 

(b) Solder.ad Connections and Skinners 

(c) Designations, Wiring, Framework 

Construction and Cabling. 

The engineering requirements applying to 

the work under these broad classes of re-

groups of equipment are those that naturally quirements are so unlike that of necessity 

suggest themselves to those familiar with there will be some variations specified for 

the arrangement of a central office. For 

example- in a manual office we think of the 

M.D.F., I.D.F., the subscriber's relay 

the sampling procedures under these classes. 

The differences in procedures are not great 

and in every instance care is taken that 

rack, trunk relay rack, the "A" Switch- there will be no deviation from the .. b13-sic 

board, etc. as distinct groups of equipment. concepts of theoretical sampling. 

Similarly in a panel office we have in• 

coming selector f.rames, district selector 

frames, subscriber's sender frames, etc. as 

distinct groups of equipn:ient, and in step­

by-step offices the selector frames, con-

nector frames, repeater frames, M.D.F. etc. 

are distinct groups of equipment. For 

sampling purposes the office is considered 

as being sub-divided into such basic groups 

of equipment and independent samples are 

selected from each of these basic equipment 

groups. These definite equipment groups are 

given in the verification section of the 

various handbooks. 

With the basic equipment groups estab­
lished the sub-division of these ~oups will 
naturally suggest itsel.f. The 11 A switch­
board suggests a subdivision by sections, 
positions or panels; incoming selector group 
es subdivisions of frames; senders by units 
or frames; step-by-step selector switches 
by bays and shelves. 

3.2 Verifying Apparatus: The apparatus 

mounted within each basic group ot equipment 

is considered separately just as though each 

group was a separate central at'fice. This 

treatment lends itself to detailing the 

verification processes and serves to localize 

the installation efforts in reconditioning 

apparatus when a sub-standard condition is 

indicated by a sampling inspection. 

Each basic type of apparatus is sampled 
separately. In the case of relays each 
general type of relay is considered s epe.ra te-
17, that is, the flat type (A, E, F, H, R and 
T) relays ere distinct from the B and G 
Types. For step-by-step offices each func• 
tional relay is considered separately for 
gauging, current flow, residual and stroke 
requirements and collectively far the other 
requirements. 

3.3 Verifying Soldering and Insulation:. 

Soldering is verified in a manner similar to 

that tor apparatus adjustments. The verifica­

tion of the completed soldering should include 
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work done by the shop and work performed 

on the job. The equipment of the job is 

subdivided in the same basic equipment 

groups as for apparatus adjustments. 

The sample size for soldering varies with 
the size of the basic equipment groups. / 
The sample size is stated as l/2, 1/3, 1 5, 
l/lO etc. of the connections rather than a 
definite n'l.Dllber of connections, in order 
to avoid counting the connections of the 
sample or of the basic equipment group. If 
the sample for inspection is 1/ 10 ofJhe 
total connections, it is meant that 10 
of the group of equipment should be ex1µ1-
ined using circuits, positions, multiple 
layers, mounting plates, terminal strips, 
etc. as the basis for estimating the pro­
portional part of the basic group. The 
number of connections in the basic equip­
ment group is determined by considering 
every frame in a panel office as equivalent 
to 16000 connections, a switchboard posi­
tion (not including jacks or inaccessible 
wiring) as equivalent to 1600 connections, 
etc. 

Soldering on certain equipment connected 
in the shop is practically inaccessible to 
the installer and it is not necessary to 
verify connections at such equipment unless 
testing results indicate an unsatisfactory 
condition of connecting. Equipment such as 
keys in keyshelves, 200 type selector banks, 
multiple banks of step-by-step switches, 
etc. ere considered as having inaccessible 
connections. 

For an example of the application of sampling to 
inspecting job soldering we will use the main dis­
tributing frame. Estimate the number of soldered 
connections on the M.D.F. before the soldering 
operation hs.d actually commenced. This is done 
by multiplying the number of lines to be installed 
by two connections per line. The miscellaneous 
blocks on the 1r.D.F. should be multiplied by 60. 
The lot size is the sum of these two parts and the 
sample size stated as a fraction is determined from 
the table given in Handbook No. 9. Assume the 
fraction 1/5 as the sample size in this case. The 
number of blocks in the sample for inspection of 
soldering would be 1/5 of the total blocks on the 
M.D.F. By dividing the number of blocks in the 
sample by the dey-s required to connect the 11.D.F. 
the number of blocks to be inspected each d~ will 
be obtained. The sample should be made up or some 
blocks soldered by each workman in order to be 
e.ssured that the work of each installer is satis­
Lctory. Should an installer be untrained on this 
operation he should be closely checked until his 
work is satisf~ctory. The defects observed during 
the training period of an installer need not be 
chareed against the sample provided the man's work 
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is completely checked until he is thoroughly trained, 
likewise, the number of cormections checked in such 
a case is not to be counted as part of the S!llllple. 

Having inspected the sample the number of connec­
tions inspected can be determined from the IIU1Dber 
ot blocks checked and if the number of defects found 
is in excess of the allowable number of defects, 
i.e. l out of every 1000 connections inspected, the 
ranaining blocks then should be completely checked 
for_ soldering. 

When verifying shop soldering of subscriber's 
multiple the sample size of cormections should be com­
puted in terms of multiple la,yers and the first la,yers 
should be checked as they are being le.id 1n the 
board until the sample size of multiple layers is 
obtained. If the .iiN for soldering ie exceeded in 
the sample the remaining multiple should be com­
pletely checked a.a it is laid in the board. When a 
multiple tap is made the soldering of the tap should 
be checked as a separate lot from the regular shop 
soldered la,yere of multiple. 

Soldering on certain other equi1111ent where the 
equi:iment has an important part to pla,y in the com­
pletion of subscribers calls should be completely 
checked. Equi1111ent such as lamp panels on trans­
lator frames, tu.Be panels on panel selector frames, 
translator tu.Be panels, etc. fall in this catego?)'. 
Handbook No. 9 lists all the equipnent that is to be 
completely checked for soldering. 

3.4 Verifying Franework, Cabling. Designa­
tions and Power Operations 

The verification of framework, cabling and 

1esignations consists or making an examina­

tion of a few completed uni ts of work or 

equipment at scattered locations throughout 

the basic group or equipment. The sample , 

size for this inspection is generally 25% 

of the operation but varies on certain equip­

ment groups as shown on the table in Section 

No. l.OO of Handbooks No. 9 or 30. To'er-

snces for defects are stated in a somew. ·, -. 

dirferent manner than those used for appar-

atus adjustments or soldering. It is ob-

viously impractical to enumerate every engin­

eering requirement that applies to framework 

structures, cabling, etc. end specify a 

definite allowable number of defects for 

each. It is hawever, entirely practical to 

consider the observed deviation from a 

requirement of construction as of a major or 
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minor magnitude. A deviation of major 

magnitude is one that may be considered 

as interfering w1 th future growth, pre-

vents efficient maintenance, gross mis­

placement of equipment, interferes with 

operation of circuits or seriously detracts 

from the appearance or the equipment. When 

the observed deviation from requirements 

does not do these things it is then a minor 

item. .Major items (now class "A" items in 

handbooks) require correction whenever so 

ietermined. Minor items (now class "B" 

items) do not require correction except as 

noted in. the sample unless there is an ex­

cessive number of repetitions of the same 

minor item. 

To assist in checking the numerous re­

quirements applying to erecting,cabling,etc. 

operations, at the end of each handbook 

method under "verification of work" a list 

4 

of cond1 tions is g1 ven that should exist in 

a correctly installed office. These verifi­

cation items are to enable one to quickly 

observe t;hat the work is correct in all 

particulars. This should be of value to 

supervisors as it will ene.ble one to check 

quickly for all requirements w1 thout pre­

viously having to study in detail regarding 

just what is the actual statement of the 

requirement. 

The tables in Figure 1 of Section 1.00 of 
Handbooks No. 9 and 30 give the average 
number of repetitions allowed for mino1• or 
class 11B11 items per unit inspected. This 
means that the number of positions, frames, 
bays, etc. checked in the ear.iple should be 
·multiplied by the average number of repeti­
tions and the product· is the allowe.ble num­
ber for defects of any minor item found in 
the sample. As an example suppose a line­
up of subscriber's switchboard has 28 poei-

tions. The sample size for this number of 
positions is 7 positions. The average 
number of repetitions allowed on a sub­
scriber's switchboard is .e defects per 
position. As the sample is 7 positions 
the number of defects allowed for that par­
ticu1ar size sample is .a x 7 : s.6 defects. 
Stating defects in whole numbers, this is 
equivalent to 6 defects, It should be 
clearly understood that these 6 defects 
allowed refer to those of a similar charac­
ter. For example terminal stripe loosely 
mounted. If more than 6 terminal strips are 
noted as loosely mo\Ulted the remaining 
positions would be checked for loosely 
mounted terminal strips. 

When verjfying the work of frame erection, 
cabling, etc. check the work as it is being 
done in order to catch mistakes on the part 
of a workman before too large an area is in­
volved. In further explanation or the 
application of the sample plan of verifica­
tion to this class of installation work two 
examples will be given showing how equip­
ment mieht be verified as the work is being 
performed. Consider the verification of 
alignment of frames, banks, drives, etc. 
The sample size is deternrl.ned aro the first 
frames, banks, etc. aligned should be check­
ed while the gauges are still assembled. If 
the alignment of this equipment is satis­
factory and the supervisor or delegated 
checker is sure the installer understands 
the operation these first frames, banks, 
etc. may be considered as applying to the 
sample and further checks will be made at 
intervals until the required sample number 
have been checked. However, should the 
first equipment aligned be incorrect and the 
installer is not entirely familiar with the 
gauges and methods then each unit of equip­
ment worked on by the installer should be 
checked until the supervisor has confidence 
the installer will continue to perform the 
work correctly. When this point in the 
training period is reached the installers 
work can be considered as part of the 
sample for verifying the operation. 

For another example of checking work as 
it is being performed take the case of 
placing cable brackets on the subscriber's 
relay rack. Assume that the sample is 
three bays which means that we should look 
at the mounting of cable brackets on three 
bAys. The first bay on which the cable 
brackets have been motinted is checked and 
any defects noted should be referred to the 
installer so that the mistakes would not be 
repeated on other brackets. If errors were 
noted on the first bay the second bay should 
be checked, and so on. If the first bay 
was satisfactory the other two bays for the 
sample ma.y then be selected at randont loca­
tions. 

4. SAMPLING PROCEDURES - APPARATUS 
AD.TIJSTMENTS 

The number of relays of a general type, 

clutehes or sequEnce switches in the sampl~ 
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varies according to the total number of a 

general type of relays, clutches or sequence 

switches in the basic equipment group. The 

greater the number of appe.ratus parts in 

the group the smaller the sample is in re­

lation to the whole number. Actually more 

parts are selected for the sample in larger 

groups, but the percent se1ected will be 

less. 

The X-specification tables in the various 
adjusting methods handbooks give the sam~le 
sizes, the "Toleranc~ Percents Defective 
and the "Allowable Numbers for Def'ects". 
(For example, ref'er to table X-65561-08 of 
Handbook No. 6, Section No. 32) • 'The "Tol­
erance Percent Def'ectives" are not to be 
used in sampling as they specify the amount 
of' defects allowed in the whole equipment 
group rather than the sample. The 11 Allowable 
Defect Numbers" listed under each sample 
size are f'or use in sampling. These num­
bers for the sample are always less than the 
number of defects equivalent to the "Toler­
ance Percent Defective" in order to insure 
that the defects of the whole equipment 
group w111 be w1 thin the ttTolerance Percent 
Def'ective". The sample def'ect numbers more 
nearly equal the number of defects allowed 
by the "Tolerance Percent Defective" as the 
sample sizes increase. 

4.1 Distribution of the Sample: Having 
determined f'rom the table the nwnber of 
apparatus units for the sample, it is im­
portant that the selection of these units 
be made rrom diff'erent locations of' the 
basic equipment graup. The parts of the 
sample should be representative of the con­
ditions within the whole equipment group. 
The best possible way to obtain a good dis­
tribition would be to check each installers 
work in the proportion that eacll is to the 
whole. This can only be applied to appara­
tus adjustments or general installation 
operations performed on the job. The selec­
tion of a sample Of work performed in the 
shop cannot be distributed on a workman 
basis as the installer has no lalowledge of 
the individuals in the shop who worked on 
the equipment. The best that the installer 
can do woulc be to make a random selection 
of appara tu.a uni ts within the equipment 
group. This may be done by selecting cir­
cuits, relay mounting plates, switchb<:>ard 
positions, etc. at widely distributed loca­
tions throughout the group of equipment in­
volved. It is essential to select some of 
each code or type of apparatus making up the 
lot. 

The number of defects observed within the 
sample for each X-specif'ication or B.S.M.P. 
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test requirement are tallied wi.th the respec­
tive "allowable defect number" shown on the 
"Defect Tolerance and Sampling Requirement 
Tables" in the handbooks. If less than or 
equal to the allowable defect number (AN) no 
further action is required. If the number 
of defects is in excess of the allowable de­
fect number (AN) it is concluded that the 
number of defects in the portion not ob­
served 1s in excess of the engineering 
"Tolerance for Defects". In this case the 
remainder of the basic equipment.group 
should be checked tor the adjustment ex"'! 
ceeding the allowable defect number. 

The apparatus parts included within each basic group 
of equipnent is separateq 11ampled. 'lhen 11ampl1ng, 
each fundamental type of~ appa.ra'Ra should be sampled 
as separaj;e lo•s. Having determ.illsd the various 
lots of apparatus in the group, refer to the "Defect 
Tolerance and S11111pling Requiranent11" tables g1Hn 
in the apparatus ha.ndbook11 in order to determ.1De the 
purtioular sample size to use for the lot of appara~ 
in question. 

The foregoing can be determined at ~ time in 
advance of the verification. either b;y the Por811a11, 
sub foreman or the inlltaller assigned'to the work. 

When the apparatus 1a reaq for inspection the 
installer who is to perform the Yerification should 
)e familiar with the information given in the Veri­
fication Section in the particular apparatu1 hand.book. 
This section ghea the information for the aeleo­
tion of the sample. i'he apparatus of the s1111ple 
should be checked for all te11t require&BDts l~sted 
on the I. and K. or R.A.P. X-Specificationa or the 
Bell S711tan Maintenance Practices. fhB cheok of al)­
paratus should include items of workman9h1p and · 
special test notes listed on the circuit require-
ment table11. When a failure to meet a teat re­
quirement 111 obaerYed the same should be t&llied a11 
a defect. All defects ObserYed should be corrected. 
It is immaterial from. a sampling standpoint llhether 
defects a.re corrected when obaerYed or corrected 
after the sample 111 inspected. 'Dlere a.re 111erit11 to 
both plane and the choice ii rather a matter of auper­
Yis ion and aclainistration. 

5. SPECIAL FF..ATURES IN SAMPLING 
PROCEDURES 

There are certain features introduced in 

the plan for apparatus checking which are 

intended to increase the assurance thati sub-

standard conditions affecting but very 

limited portions of the equipment group 

will be det.ected, or which will reduce the 

verification ef'fort where partial sampling 

results indicate conditions appreciably 

better than the respective tolerance for 
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defects. We thus introduce "spottiness 

numbers", the "combining of basic equip­

ment groups" to reduce the sample size, and 

how to determine when to discontinue inspec­

tion should no defects be observed. 

5.1 Spottiness Numbers: Occasionally a 

small portion of the equipment may show an 

unusual number of defects and when such a 

condition exists it is termed a spotty con­

dition. A spotty condition is determined 

in sampling procedures by comparing the 

number of defects observed in a definite 

portion of the sample with numbers termed 

spottiness numbers SN. 

In further discussion of spotty conditions 
and spottiness numbers we will consider the 
case of verifying elevator apparatus in 
panel offices. The spotty condition on 
this equipment apply only to a frame. The 
"Defect Tolerance and Sampling Require-
ml'Sn ts 11 tables covering elevator apparatus 
hA'Ve a column under each sample size headed 
"sN" Spottiness 'NUm.ber. When the number 
of defects found for any one inspection 
item exceeds the 11SN 11 for that item on a 
fl'El!Da then that frame is to be completely 
inspected for that item. Whm a frame has 
been completely checked for some item due 
to the frame sub-;ample exceeding the cor­
respond:tng SN the defects originally found 
for the item on that frame will not be 
counted in the total defects fer the i ten1 
in the sample. A limit has been specified 
es to the number of frames where the de­
fects can be discounted from the total. 
This limit is 1/3 of the frames in the 
equipment group. When more than 1/3 of the 
frames have been completely checked for 
spotty conditions the reDJB.ining frames 
should be checked fer that i tern. 

Check the circuits in the sub-sample for elev~tor 
apparutus adjustments on the first frame or half 
frame adjusted by eu.ch installer. This will pick 
up the weak spots of the adjuster and enable the 
supervisor to direct his training on these adjust­
ments before going to the next frame. By follow­
ing this 'Procedure the sample should indicate a 
satisfactory connition. The first frame adjusted 
probably would indicate spotty conditions ~s 
described in the following par:;gruphs but these 
frames could be completely checked and training 
should eliml..nate the spotty condition after one 
or two frames. 
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Spotty conditions of adjustments of Wes­
tern Electric Co. type relays may exist in 
any one of three ways. Defects may be 
general on a frame or relay unit and would 
be thus considered as a spotty frame or 
relay unit. Defects may affect a particular 
code of relay in which case the relays of 
the affected code in the equipment group 
would be consiJiered as a spotty group of 
relays. Defects may also be confined to 
the relays of a particular circuit; in this 
case the relays of that circuit are consid­
ered spotty and should be completely 
checked. Hanabook No.·6 specifies the 
equipinent groups that should be checked for 
spotty conditions on one of the three ways 
covered above. 

As an example of a spotty defective condition on a 
partioular code of relay consider the final frames on 
a panel job as the equipnent group. Ass\111111 a lot of 
1500 flat type rela.ys consisting of 4 codea namely 
E-047, E-1383, E-548 and E-944. The sample to be 
inspected from a lot of 1500 E type rela,ya would be 
600. The 600 relicy-s should be equally distributed 
among the frames on a circuit basis obtaining 150 of· 
each code of rela.y. ..:.Ssume that on the item of "Stud 
Gap" 9 defects were found in the sample. This number 
of defects is in excess of the "AN" or 3 given on 
X-65561-08 for this sample of E type relays. Ordinar­
ily this defective condition woul4 necessitate a 
lOa,( inspection of all the E type rel~a for this 
item. Before checking all four rela.y oodes lOa,( ob­
serve whether the defects appear to be confined to ODS 
code of rela,ys. AssU111e that upon investf8ation we 
find that 7 of the defects appeared on the E-944 rela.y. 
Locate the "SN" (spotty number) for this case by 
using table X-65561-08 part A. Uilder sizes of sub­
sample we find the sub-sample size of 150 1126-1'15) 
and. opposite this sub-sample si3e under the SN col'lm!D. 
is the number 6 which means that if more than 6 of 
the same defects were found on aD3 one sub-sample the 
sub-lot la frlllll8, code of rela.y, circuit) can be 
considered spotty for that defect and should be com­
pletely inspected. As we found 7 stud gap defects on 
E-944, which is in excess of 6, all of the E-944 re­
l~s on the· fini.l frames should be checked for the 
stud gap requirements. This being the case onl,y 2 
defects I 9 in s8111ple minus 7 on E-944) would be 
chargeable against the sample which is under the .AN 
of 3 and no turther action .,uld be necessary. 

As an example of a spotty condi~ion on a circuit 
basis consider the line rala.y frames in a panel office. 
On the line relay frames are located three differem 
kinds of circuits namely line circuit, trip circuit and 
start circuit, Assume we he.ye a "lot" of 2600 flat 
type rela.ys on these frames. The sample for inspec­
tion is then 950 rela.ye. The sample abould be selec­
ted from among the various fr1111es lllliking sure to 
obtain rela.ys from the three circuits named above as 
well as some of all codes. On the -inspection of the 
sample of 950 relays 10 "contact follow" defects were 
fo"\IIld, This is in excess of 6 the AN (see table 
X-65561-08) and would necessitate a lOCY,:( inspection 
for contact follow adjustment. Upon an analysis of 
the inspection data it is found that 8 of the defects 
were found on the trip circuits. In the sample 48 rela.ys 
were checked from the trip circuits, 52 from the start; 
circuits and 850 !ran the line circuits. Using Table 
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X-65561-08 Part £. in order to obtain the Si's for 
the aboTe aub-s-plee we find that the SN for the 
trip oircsui t aub-slllllple of 48 rela,ys iB 3 there­
fore the SI' waa exceeded as 8 defects were found on 
contact fellow in the trip circuits. The rela,ys 
in the r_..inillg trip circuits should be completely 
checked for the contact follow requirement. After 
disco'IUltillg the 8 defecta in the trip circuits only 
2 more contact follow defects are left which ia 
considerably within the AN of 6, therefore no 
turther action_ wo~d be necesaaey. 

The application of spottiness numbers in 
the analysis of step-by-stsp equipment is 
in general similar to the procedures ·-rol-
l owed on manual and panel exchanges. differ­
ing only in minor applications. Where 
equipment common to all systems, such as 
W.E. Co. type relays appear on step-by-step 
offices they are sampled by the same pro­
cedures as :followed :for panel and manual 
exchange systems. On step-by-otep equip­
ment such as 197 type switches and horizon­
tal type relays the sample for inspection 
is selected in sub-sample units of 5 
switches :from enough shelves to meet the 
sample size. This method does not require 
switches to be selected :from all shelves 
and for that reason if a shelf sub-sample 
of switches or relays are :found to have a 
spotty condition :for any item all the 
switches or relays of that shelf should be 
completely checked :for the item showing a 
spotty condition. When a shelf having the 
spotty condition for any item is completely 
checked the defects found are not counted 
in the total number of defects for the 
sample, but 5 switches from another shelf 
should be inspected in the place of the 
spotty shelf. 

The number of defects all0Y1ed for a 
shelf or unit before they will be con­
sidered spotty are given, under the SN 
column on the Specification X-65562-09 

/requirement table. 

7 

Since switches are selected for inspec­
tion from only a portion of the shelves a 
limit has been placed on the number of 
shelves that may be discounted or replaced 
due to spottiness. If the number of shelves 
discounted or replaced, due to a spotty 
condition on the same item, exceed 1/7 of 
the original number of shelves in the sample 
then all the remaining eqlTipment in the 
group shall be canpletely checked for that 
item. 

Another spottiness requirement has been placed on 
step-b7-step equipnent which is aimilar to the code 
spottiness condition specified fer VI. E. Co. rela,ys 
Step-b7-Step rela,ys are s11111pled for spring gaugiDg 
(and other requirements) on a lot size basis of re­
lays having the s11111e functional designation. That 
is all "A" relqs on the connector group would con­
stituto one lot, "B" rela,ys another lot, etc. Due 
to rela,ys with the s-e f'unctional designation on 

the connector group being of different codes and 
consequently having different requirements, one code 
of rela,y on the sampliDg check may show an excessive 
amount of defects while the other codes would be 
satisfactory in respect to number of defects. B;r 
checking these rela,ys for code spottiness the effort 
in bringing tm se relays back to a satisfactoey 
condition can be localized to the code or codes 
causing the unsatisfactoey condition. To diatinguiah 
the code spottiness number fran the shelf spot'U.nen 
number (Sll) the symbol CSI (code spottiness number) 
has been adopted. 

As a f'Urther explanation of this feature an example 
is given. Assume a connector group consisting of 
2180 switches with 2180,"B" f'wlctional designated 
relays consistillg cf 160 relays of the 222-A.J Code, 
320 of the 222-A Code, 1365 of the 222-AT Code, 144 
of the 222-E Code, 105 of the 222-0R Cede and 86 of 
the 222-AR Code. 

The sample aize of 2180 "B" tunctional designated 
relay-a is given on requirement table X-65562-9 is 
225 relay-a. This sample size should be distributed 
among the various codes in the approximate ratio 
that the number of each code of relay is to the 
total of "B" functiowl designated relays. It should 
be borne in mind however, that it is not advisable 
to have a sub-sample size of less than 5 relqs of 

·one code and also in meeting the sub-sample size of 
5 or more care should be taken not to exceed the 
sample size which in the above example is 225 relays. 
The rela,ys added to the sub-sample on the smaller 
number of coded relB,Ts can be subtracted from the 
larger. 

The sub-sample sizes for the above codes Jlhould 
approximately be as followss 20 of the 222-A.T code, 
40 of the 222-A code, 130 of the 222-AT code, 15 of 
the 222-E code, 10 of the 222-0R code and 10 of the 
222-AR cede making a total of 225 "B" tunctional 
designated relays. The "CSN" for the sub-sample sizes 
giTen in the exsmple above would be 2 for the 222-A.1 
code, 4 for the 222-A code, 11 for the 222-AT code, 
1 for the 222-E code, 1 for the 222-0R code and 1 for 
the 222-AR code. '!'be above method ma,y also be applied 
on the Toll Selectors where the codes Te.ry or some 
switches have more relays than others. The "AN" for 
defects to be used for the s11111ple is determined by 
the number of associated pairs of contact springs 
for the relB,T code having the l&rgest number of relqs 
which in the above case would be the 222-AT code. The 
222-AT rela,y lui.s 4 to 5 associated pairs of ccntact 
llJ)rillgs and the JIN for the above sample would be 9 
for the gauging requirement. If more th.an 9 defects 
were found on the 225 relays checked in the sample 
after all spotty- &helves have been rephced the entilre 
lot of 2180 relays would have to be checked for the 
gauging requirement unless some particular code or 
codes of relay exceeded tl:e "CSN" given on table 
X-65562-09 under code spottiness numbers. Should this 
be the case then those codes on which the "CSN" was 
exceeded are to be checked completely and the defects 
found in the sample on those codes need not be charged 
against the sample. 
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5.2 Combining Basic Equipmm t Groupe: 

In certain cases it is permissible to com-

bine similar basic equipment groups 1nto 

one group in order to take advantage of the 

smaller sample size for the combined groups. 

In some panel offices the district, office, 

incoming and f'inal selector frames each 

separately constitutes a group of a few 

frames. The sample for each separate 

group will be a large proportion of' the 

whole group. When the district, office, 

incauing end final frames are considered 

as one basic group the group or frames 

will be larger and the sample size will 

be considerably smaller than if each group 

was considered 8c~parately. We cannot in-

discriminately combine groups of equipment 

when the apparatus is quite different. 

This canbining privilege is 111111.ted to 

elevator apparatus, sequence switches and 

relays on selector frames in panel offices. 

"' Any one group or selector frames may be 
combined w1 th another group if the groups 
to be combined have less than 850 selector 
circuits each or the resultant group has 
less than 1250 circuits. The sample size 
obtained from combining two equipment 
groups should be divided between the two 
groups 1n the approximate ratio that each 
is to the whole (combined lot). If an AN 
has been exceeded on a combined group it 
is satisfactory to make an analysis to see 
if the majority of the defects lie in one 
of the combined groups. Handbook No. 4 
Section 15 gives a formula for obtaining 
a sub-AN (Proportional ~e~ect Number P.D.N.) 
for each of the combined groups. When an 
AN has been exceeded in the combined group 
then the sub-1\N (P.D.N.) for each or the 
combined groups should be obtain~d and if 
one of the sub-1\N's (P.D.N.) is exceeded 
and not the other then it will only be 
necessary to canpletely check that group 
in which the sub-AN (P.D.N.) was exceeded. 

As &n example of the above, let us take two groups 
of equiillM!nt and combine them and work out the 
conditions as etated above. A group of offiee frames 
has 280 selector circuit 11 and. a group or final 
frame11 has 809 circuit11, in comb ini?lg the two we 

would have a lot of 1080 selector cireuit11. (It 
thi11 sum had exceeded 1250 selector c1J'cuits theH 
two groups could not have been cOIDbined). '!'his 
combined group of 1080 selector circuits would oall 
for a 1111111ple sise for elevator apparatus of.250 
•elector circuit11 and dividing thi11 1111mple 11i11e in 
an approximate ratio betwem the two combined 
groups we 110uld have a sub-sample 11ise of 60 selec­
tor circuits in the office group a:ad a 11ub-e11mple 
eize o t 170 selector circuit 11 in the final group•• 
'l'bue eub-eamples of 60 and 170 should be equalJ.T 
diBtributed BlllODg the frame11 in the reepective 
group11. Hlecting apparatUl!I tor iwlpection tram 
each 11ide of the frame11. 

Suppose that on the check of the 1111111ple of 280 
11elector circuit11 24 "horizontal centering" itame 
were found on multiple brushe11 and 20 ot these 
it811l8 were on the final frmes while 4 were on the 
office frames. Since 24 defects on this item exceed• 
the AN of 17 a 11ub-Alll (P~D.I.) 11hould be found tor 
the office and final group separateq. Using the 
foi:mula given in Handbook No. 4, Section 15, we have 
AN (171 x lot size of office group (280) +lot 11ize 
of combined group (1080) •4.4 or 4. This 111 the 
sub-AB tor the office group. '1'b.e sull-AN tor the 
final group would be 17 x 800 + 1080 or 12. Upon 
an analysis of the above it ill found that the final 
frames exceeded 12 defects therefore all the final 
frames will have to be completely checked tor hor­
izontal centeri?lg of multiple bl'Ullhell while the 
office fr&mes hb.d 4 detects which eq~led the 4 
allowed and for that reason no. turther action 111 
necessary. 

In the case of combining these group11 ·for the 
•mpling of relq11 the sample size will have to be 
detemined by the relq lot. The offioe group with 
280 selector circuits will aleo have 280 flat 1;ype 
relqs while the final group with 800 118leotor 
circuits will have ~200 nat type relays making a 
combined lot of ~80 which will require a 11111nple 
size of 950 rela,ys. :Bree.king this sample up between 
the two groups in the proportion that each is to the 
whole we would have a sub-sample of 76 relays on the 

·office frames and 874 in the final group. We do not 
use a sub-1'.N (P.D.N.) when combining groups for the 
inspection of releys as the application of the frame 
or code spottiness nianbers should eliminate II.OT case 
where an AN was exceeded and the ~Jority of defects 
were found in the relays of one group of frames of 
the combined group. 

5.3 Discontinuing Inspection on Partial 

Sampling: In some cases the manufacturing 

control of a process is so good that no 

appreciable number of defects exist or the 

margins far adjustments are generous and 

hence few defects arise in the manu!'acturing 

process. 

In these cases the methods state inspec­

tion may be discontinued after 1/4 of' the 
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sample has been checked. Providing no 

defects were :found. The adjustment require­

ments on which this may be done are desig­

nated by a star in the speci:fication tables 

showing the allowable de:fect numbers. The 

items not starred require that the :full 

sample be examined regardless of the :fact 

that no de:fects are observed on the 1/4 part 

o:f the sample. 

6. HOW SAMPLING Y.AY AID JOB 
ADMINISTRATION 

In addition to the quality determination 

aspect of sampling it has possibilities :for 

being a distinct aid.to job supervision. 

To realize the bene:fit :fr<111 the possibili-

ties o:f sampling, the :foreman, sub-foreman 

and other supervisors should be :familiar 

w1 th the plan :for veri:fica tion ot ins talla­

tions as presented in the handbooks. It 

hardly seems su:f:ficient to simply assign an 

installer to the duty o:f checking the ad­

justment o:f the relays or soldering without 

:further :following up his progress. He may 

not completely understand how to distribute 

his sample, or he may use the incorrect 

sample size, or his record ot the check may 

oe incanplete. \'fhen the sub-:foreinan,or :fore­

man from time to time reviews brie:fly with 

the installer the ~esults o:f his check and 

questions him as to how he is making his 

selections and knows whether he understands 

9 

the adjustment, the installer will :feel that 

his supervisors have an intelligent interest, 

in his problem. 

The analysis o:f the results o:f sampling 
inspection o:f adjusted apparatus by the 
supervisor is particularly important. We 
should have strong :faith in the integrity 

and ability o:f the shop departments to do 
their work correctly, hence we can con­
fidently take the stand that the apparatus 
adjustments, wiring, etc. are correct in 
all particulars. I:f when checking it 
develops that the installer making the check 
:finds some adjustment o:f some apparatus part 
is g~eatly in excess ot the allowable number 
o:f defects a question may be immediately 
raised by the supervisor as to whether the 
detective condition is a tact. A little 
investigation may show in such a case that 
the requirement was incorrectly interpreted. 
Two minds are more likely to discover a 
:fault in application than one and in the 
event that an error in the check is dis• 
covered it may mean a saving ot considerablA 
readjustment. The :finding ot an excessive 
number of de:fects on the job check ot 
apparatus may arise through applying the 
wrong requirement, incorrectly interpreting 
a requirement using a :faulty gauge or in­
strument or :from readjusting when an ad­
justment is close to or actually at the 
engineering limit. 

The sampling plan o:f verification should 

help the supervisor in many ways. It should 

help him direct his training e:f:forts where 

needed, show him the progress o:f his work­

men, help him turn out a quail ty product, 

help him meet costs, give a systematic 

plan o:f veri:fication and assist in pre­

planning his work. 

7. RECCRDS 

Installations over a prescribed size (as 

shown in the apparatus handbooks) are re­

quired to prepare a summary report showing 

the results o:f the check o:f apparatus 

adjustments. Items on soldering, cabling, 

framework, designations, etc. however, do 

not require enumeration in a :formal summary. 

From an administration viewpoint however, 

it seems advisable that same log should be 

kept o:f the checks which were made on these 

operations and the action taken when sub-

standard conditions were observed. It is 

intended that the records o:f the job's ver• 

itication be available :for inspection by the 

TCI Library  www.telephonecollectors.info 



Telephone Company, if they so desire. 

After the completion of the job copies of 

the summary reports on apparatus adjustment 

(when job is of sufficient size) Siould be 

sent to the Division Office for distribu­

tion to the Gen~ral Installation Engineer 

and Bell Telephone Laboratories. 

10 

These reports are used by the Bell 

Laboratories in studies as to the effective­

ness and serviceability of appe.ratus de­

signs, in studies to establish standards 

of quality and studies showing the general 

trends of quality of the equipnent as de­

livered to the Telephone Companies. It is 

important therefore that the reports receive 

careful attention to insure that. the in­

formation is complete in every detail and 

accurately tabulated. It should be appre­

ciated that omission of data and inaccur-

acies in tabulation tends to discredit the 

entire report and may even cast reflection 

on ipstallation work otherwise faithfully 

performed. Report forms have been provided 

in order that the tabulation of the verifi-

cation data may be uniform from all instal­

lations. 

Forms I.D. 1132 to 1139 inclusive have 
been developed for the purpose of recording 
and summarizing results of the sample 
check of apparatus adjustments. These 
forms were developed with the idea that 
defects would be corrected as found, and it 
would only be necessary to tally the num­
ber of defects found. In training programs 
it may be desirable that the defects should 
not be corrected as found and in those cases 
the form can be used for recording the lo­
cation af the defects. The sunmary reports 
should show the lot size, sample size, (when 
two groups are combined th~ lot size of each 
should be given as well as the part of the 
sample selected fran each of the two groups), 
action taken on items exceeding the AN and 
the number of places where a spotty con­
dition was observed apd corrected. 

Before sending in the records they should 
be reviewed by the supervisors to see that 
the information is complete and that in­
spections were extended when sub-otandard 
conditions were disclosed by the sample 
inspection. 
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