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At birth, reliability (probability of life) is unimpuired und is represented
E; the npumevical value 1. This is total reliability. A component whick foil~
ed has zero reliability. These are the liaits of wvariation of I,
Equipment reliability is the resultent of component reliubility. DRe-
1iability being defined as it is under (&), i.c., oo o probehility, it is

chriouas that the resultant relivbility is the product of the siangle compo-~

[+ oo ; , 3
(horhahi ) s
n ol l’f‘a
g, o= £«1R,}1»3..,‘. = ;i {PP. {2)
g0 that the resultent failure rate is the sum of the component failure
rates:
e
, ‘}\ i >\
din S A p
>\:‘§' P AT S i {4)
d

On the eother hend, individual component feilure rabes ave the reauliant of

g
e

the inbrinsec failure rate, the fallure ralte due io

cirenit or in o wachiage and

&

£ the foiluvre rube determived by the euviren—

ment in which the compounent operabes:
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v e _Z A "*"AZ» )\«:me t 7 2\3&.‘

e 17 ENY {54
‘F v 4,83 3

At this point it must be expleined thot the resuliunt relisbhiliity given
under {3} a8 o product of individual veliwbilities wpplies Lo ibe suse of

in series’. This ferm is used bo imdicoadbz th
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for which zuy failure casuses u botal interrupbion of the operatiscn of Lthe

system of which they ure u puard,
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Page 7

failed ure not in the couipment. Hol so for the wear-out period., This
meuns that the fuilure rate given by the diuwgrams must be increwsed by a
ceritain perceat in order to take iobo wccount the fect that ot the end of
the useful life pericd ihe remwining componenits will be eliminated ond
therefore lost fer purposes of uscful operution., For doing this the com~
plete failure rate diagrum of the component is needed. If N ig the

w

pumber of components loft ol time Tg the virtuel fuilure rote due to the

above wmentioned circumstences iss
A, / \ 4 Nw
. R4 S, ,

This formula can be derived from Fig. 1 through a simple geometrical con-
sideratic

Fiﬁ&lly, implications of. formuls (5} should be tulken into account
in the determination of the totel value of the fuilure rate.

Formuly (12 an be applied to the particuler coase of sampled data

tronsmission links. Let us sup, ose thet the speed of transmission is of

¥ opulses per ond and thed there are U groups of drensmitter-receliver
sets bo handle this informeaition. This means thut if X is the nusmber of

channels trunsmitted wnd recelved per each group, oh ationship linking
theae guentities igy P = XiG, Hach group of transmitiers and receivers

soged of W mpenent perits and there ere N, N, ... components in

each ¢ ¢ﬁegory,,1ike condensers, tubes, etec., i.e., all togesvher therc are

¥ = N +Wg Na+.a¢¥%a componants in a group, G.MN. in the whole system of
& groups Mows
3 o ! *

R .P I Y P 4 A
G.N = —— ( NorNptlqt,, ([ +Ny) = -5 K (14)

s

and if in foramuls {12) the number of component puris is made to appenr

explicitly by considering formula (10}, we find:



Y P
c.:wG Cm{l-grphprpmpmz__)\pt) {15)

The diwgruam of Fig. & cum be used for long-range cost caleulations in the
cese of & dute link like the one now considered if the guentity
by

hr P is sadered inm ploce of k p A . Thus, the leng-range cosb
Py A? pYp o p ’ =

ef sampled dute transmission links incroases with the speed of transg-—
mission, while the number of chorpnels por group cenmolt be increused beyond
the limits of stable operation.

This informative note will be concluded wi
is o divect resuld of all what lws been said of Mig. 1. For were clariby,
this later bus been repeated in Fig. 5. 1t is osbvicus thoat the purcheser

wishes to buy equipment {1) which has been udoguntely tested during o

pericd of time notb inferisr to the debupging peried and {2) if he purchases
& aumber of sieces of the sume cpulpmont, ke will prolend wniformi of
goniit 1e8., failure rates charxpeberistic for the useful lifespan con-
tiained within certoin limits. Such circumstonces wmey be expreossed in the
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