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1.01 'l'hia aecrtion cleaoribea &l'!'&llS .. nu tor 
JDOD.11:or1ng hiP poacle prosr• taoill­

tiea. J. heact reoei wr &I"J'UlS_. t e.plGJi.ng 
the 711.1. reoei-..r 1111cl aaaooiatecl appan.tua, 
ancl a loud apeaker &~T&BS--t ut1l1&1ng the 
751B loud apeald.ng telephcme Ulci aaaooiatecl 
equi:s-t an oonaiclerecl m aau detail. aa.. 
cl1aou.a1GD 1a &lao inolucleci ot earlier type• 
ot JDOD.11:or1ng tao111t1.. whioh an atill in 
aerrioe, uul whoae . oharaoteriatioa are auoh 
that they are atill aatiatao1:ory tor the 
type• ot mcmitorlnc to wbioh they an applied. 

1.02 Geural 1ntormat1GD 011 the clerintion 
ot llloO!li1:oring tapa ia OcmtNci m other 

aeotiona ot Praotioea dealing with ftl"ioaa 
procraa arataa. 

1.03 Por the uae ot either &I'I"&ZII••t em 
open wire oiroui te, 1 t will be neoeaaary 

to -.ploy a low-pua filter m the oirouit 
pnoecl1.ng the JDOD.itonng ·equipmct tor the 
pvpoae ot l"eaoT~ tho•• t'J'equenoiea abcmt 
the nol'211&1. prosna bmcl in a manner limilar 1:o 
that ~loyecl in arq loop ted troa m open 
wire oil"oui t. Wher• m 8-k:o bmcl ia being 
ti"&Uai ttecl a 66A t1l ter (or D-92091) oan be 
-.ployecl tor thia purpoae. Where precl1a1:or­
t1GD ia •ployecl 011 1111 ope 'fd.re netRol"k, it 
will be neoeaaary to •ploy a reatoring net­
work betw.en the low-paaa til tar Ulci the 
monitoring tao111tieao Theae &r~"&Ds-cta 
an ahown 011 the atanclarcl aohematio oirouit 
drawinga OOTeri:as open wire pr~raa oil"oui ta. 
B1 ther JDGn1 toring arna.s••t om be u.ecl 
reaclily in oonDeotion with B-22 cable oil"­
ouita, without the aclcl1t1onal equipmct cle­
aoribecl abcmt tor open wil"e, by oozmeoting 
to &1117' appropriate monitoring point in the 
oil"oui t. Where a 5-k:o pzoasna bancl ia trAD&­
IIittecl o-..r either op• wire or oable oir­
ouita, the 69B, 83.1. or the D-86o13 t1lter 
oan be u.ecl tor r-.oTing arq t'J'equcoiea 
&bow the prosnza ba.ncl whioh m1Sht inter­
rere with aoni to ring. 

2. nu BIAD DCIIVD 

(J.) Genenl 

2.01 'l'he 711A reoeiYer ia a hish quali~ 
mo?ins ooil ~ heacl reoei-..r t1tted 

with a large, aott ear oap, deaignecl to per­
lid. t an etteotin seal ot the apace between 
the cliaphngm.a of the reoeinr md ot the 
ear upon "hioh the reoeiwr ia wom. When 
properl.Jr "Ol'!l (Paracraph 2.18) the reoei"'"8r · 
T Technologies 

eserved Pac• 1 
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SECTION 320-240-100 
will provide a response within the limits of 
about± 5 db over a band of from about 100 to 
7500 cycles. One or two may be used, two r;iving 
a r;reater sense of realism. The use of the 71U 
receiver requires an associated monitoring cir­
cuit consisting of means for adjusting the vol­
ume to the desired value, an inequality ratio 
repeatin; coil for impedance correction, and a 
T&ristor arranged to mitigate exceasi ve acous­
tic disturbances which otherwise might be un­
desirable for themonitoring attendant andmight 
cillmage the head receiver. The circuit which is 
discussed in Part 2 (D) is arranged to permit 
tbe use of either single or double unit head 
reoeivers without circuit changes. 

{B) Monitorin; Levels 

2.02 It is expected that a volume of -7 vu 
into a single head receiver will be 

the. maximum normally required for quality 
moni torin$ and as low as -17 vu for continu­
ity monitori~ under average roam noise con­
di tiona at program moni tori~ posi tiona, as­
suming personnel possessing average ear re­
sponse. In general, it is thought that the 
monitoring attendants will operate the dou­
ble head receivers at somewhat lower levels. 
Since the optimum levels will vary with in­
dividuals and local condi tiona, volume ad­
justing pads are provided which pe~it ad­
justment of volume in 5 db •tepa. It is of 
particular importance to note that the cir­
cuit design is such that volumes somewhat higher 
than -2 vu into a si!1£le reoei ver and in 
the order of 5 db lower than this level into 
a double receiver set will caus the protec­
tive varistor to introduce distortion into 
what is heard in the receivers. This distor­
tion increases with the level and is t.,e re­
sult o~ the varistor's action of leveling 
orr the program peaks. The point at which 
noticeable distortion occurs has been de­
signed, however, with the view to furnishing 
a ~axirnum of protection while still per.mitting 
a. margin above the level at which monitoring 
is nor.mally expected to be done. 

(C) Application 

2.03 On the basis of the monitoring receiver 
level considerations discussed above, 

the receiver can be used in connection with 
various types of program circuits as follows: 

Note: In the followin~ applicat1ons, 
it is assumed that B-22 cable and 
Page 2 
open wire circu1 ts are being operated 
at normal amplifier output levels of 
+8 vu and +1.4 vu respectively. These 
levels are the maxima which are like­
ly to be encountered at any point in 
the program circuit. At cable points, 
the level may be lower than +8 vu at 
times dependin~ on the temperature. 
If the normal operating levels into 
ca.ble or open wire are changed, ap­
propriate level corrections can be 
made where necessary. 

One-Wav B-22 Circuits Equipped with 12C 
Amplifiers 

2.04 At points emplcyin~ C, D or !'" type 
bridges, & level sufficient for quality 

monitoring: can be obtained from the output of 
a spare l2C secondary amplifier ( +8 vu) or 
from a suitable auxiliary amplifier associated 
with a spare bridge outlet for the purpose. 
For continuity monitoring, itwill be satisfac­
tory to connect the monitoring circuit to any 
available 12C amplifier monitoring winding 
(-12 vu). 

Reversible B-22 circuits squipped with 12C 
amplifiere 

2.05 At points employing D or F type brid~es 
the high lever outputs of the primary 

amplifiers (+8 vu) are available for monitor­
ing purposes, each amplifier associated with 
the bridge feeding the monitoring circuit in 
turn during the time it is operating as a pri­
mary amplifier. At points employing C type 
bridges, a level sufficient for quality moni­
toring can be obtained from the output of a 
spare secondary amplifier ( -t8 vu) or from an 
auxiliary amplifier associated Wi tr a spare 
bridge outlet for the purpose. As in Paragraph 
2.04 the use of the 12C amplifier mod toring 
taps are satisfactm-y for continuitymonitoring. 

Reversible and one-way B-22 or open wire 
circuits equipped with 1.4C amplifiers 

2.o6 The monitoring circuit may be connected 
to any of the outgoin~ legs of the G type 

bridge associated with the amplifier (+14 vu 
for open wire outlets or +8 TU for cable out­
lets). Where the 14C amplifier through its 
associated bri~pe feeds one or more open wire 
circuits, the ~C amplifier monitoring winding 
will provide a level of -12 vu which may be 
used to feed the 7ll.A receiver monitoring cir­
cuit directly for continuity monitorin~ and 
through an auxiliary amplifier for quality 
monitoring. 

2.07 There will be cases where a 1.4C ampli-
fier will be used with a G-4-0 bridge 

to feed into cable. In this case, the bridge 
auto-transfor.mer is ani tted and the high level 
bridge legs which would normally deliver +14 
vu into open wire are operated so as to de­
liver +8 vu into cable by a reduction in 
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amplitler gain. A spare brid:;e leg in this cue 
will provide ...a vu for monitoring. The l4c am­
plit1er monitoring win dint; output, however, will 
proTide a level of -18 vu when opera ted in this 
mumer which is ordinarily too low, even for con­
ti"nui ty moni torin~, and an auxiliary amplifier 
will be required for monitorin~ at this point. 

2.08 Where a reversible G bridge is used and 
not operated with an "X" leg, the moni­

toring circuit can be used in place of the 
600-ohm bridge termination which is placed on 
any leg of the bridge when the particular air­
cui t associated with that leg is sendi~ in~ 
th~~t brid!;e• If all circuits connected to a G 
bridge are open wire only or cable only, tr.e 
use of the monitoring circuit in this way will 
not reault in any monitoring level change when 
different circuits are incoming. If both open 
wire and cable circuits, however, connect to 
the G bridge, a loss circuit, as described 
later, may be provided in aaaociation with the 
monitoring circuit, which will introduce a 6 
db loaa on an:r occasion that an open wire air­
cui t is inoomin~ and thus its particular high 
level brid~e outlet i:s connected to the monitor­
illg circuit. 

Reversible and one-way open wire circuits 
equippeQ with l4A and l4B acplitiera 

2.09 The moni to riD.~ circu:l t can be connected 
directly (i.e., without secondary ampli­

n.er) to a leg of a C bridp;e ( -4 vu), or to the 
amplifier monitor in~ winding ( -16· vu) through 
an auxiliary amplifier or spare l4A or l4B 
amplifier. 

2.10 .A.uzili&r"'/ amplifiers referred to in 
the i'or~oin~ discussion tor quality 

moni tori~ inoltl.de 12 and 14 1:-JPe program IV!l­
rllfiers !l.S ~'lell as ~"'./ ~ther amplitiors 
r-.a .... -
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l1g. l - "7llA Head Receiv
haTing a. comparable transmission frequency 
characteristic at least over an 8-kc band and 
a level carrying capacity equal to at least 
that of the 12 type amplifier. U higher 
level tor continuity monitoring is desired 
than is available at the monitor~ windings 
ot standard pro~ram amplifiers, the J93802G 
amplifier can be used tor this purpose. With 
the input transformer of this ·amplifier set 
on the maximum step 8, the amplifier will 
provide an 8 db gain when connected across 
the 600-ohm monitoring win din,: terminated in 
600 ohms. If the monitoring winding 1a not 
terminated, a gain of 14 db is provided. 
Each succesaive step downward on the input 
transformer reduces the gain approxicately 3·5 
db. In a:rry case, this amplifier should not be 
used in any ~.ner that will result in a. level 
of more than 0 vu in its output~ Because of 
deficiencies in the frequency charac~Aristio 
of this amplifier at th& upper and lower mda 
of the 8-ko band, this amplifier is not suit­
able tor quality monitoring over this band. 

(D) Circuit and Equipment Arrangements 

2.ll Fig. l shows single and double head re-
ceiver combinations and the required 

moni tori~ circuit arrangements for use with 
these reo~ivers. The basic circuit shown in 
Fi~. lC consists of three key controlled 6oo­
ohm pads of 5, 10 and 15 db values giving a 
range of 30 db in 5 db steps which are pro­
vided tor an adjustment of volume, a. l66A. in­
equality ratio repeating coil (600 ohms to 36 
ohms) for correctin~ the il:lpedance between 
that of the 6oo-ohm input circuit and that or 
the single receiver (25 ohms) or pair of re­
ceivers (50 ohms), and a 33A varistor arranged 
to reduce the effect of excessive peaks of 
enerQ'. Col!lplete circuit details are shown on 
Drswin g SD-64016-0l. 
FIG.G 
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2.12 The input of the circuit is arranged to 
be jack ended for convenience in patch­

ing tc e.r7 source or it can be connected ir.to a 
monitorin~ switcr~ns circuit (SD-64569-nl) 
which provides for ctanging monitorin~ con­
nections by means of keys. Keys for control­
ling the in:put pads are of t.he turn key vari­
ety (552A) where mounted in jack fields. 
A lever type key (Cl) can also be used for 
other mounting arrangements. A volume indi­
oator if provided can be associated with the 
monitoring circuit by the connection shown 
in Fi;. lB. 

2.1,; Two output arrangements are shown in 
Figs. lD and lE, one for a sin~le outlet 

located in the program bay and one consisting 
of a multiple arran6ement to be used in con­
nection with a monitoring table or otheP spe­
cial :::or.i torim position. In the multiple out­
let arra.'1:;e~.:ent in Fio;. lE, jacks are provided 
which permit a monitorin~ attendant to connect 
his receiver to the monitorins circuit for 
regular use by means of the M REC REG jacks 
and in addition penni ts a supervisor to connect 
in parallel to the siUile monitor in:; circuit for 
special monitorinz by means of the H REC SUPV 
jacks. An appearance of the same monitoring 
circuit can be provided at a pro~riUil bay for 
use of the attendant durin; lineup operations 
(durin: which time no other receiver~ would 
normally be in use) by a s~ple parallel ex­
tendon shC'wn in the figure as H REC AOX jacks. 

2.14 Fi~s. lF and lG show cord and plu~ ar­
rangements for sin;le and double head 

receivers, respectively. 

2.15 The equipment required for the monitor-
ing circuit will ordinarily be mounted 

1n progriUil bay space intended for miscellane­
ous equipment, although in the case of instal­
lations employin~ a ~onitorin~ table, other 
equipment arrangements may be employed. In 
any case the varistor is always located •dja­
cent to the 166A repeatin~ coil to obtain min­
imum length of leads between varistor and re­
peating coil. 

(E) Qperatin& Considerations 

2.16 Due to the fact that the 71U receiver 
has coed response over a wide band of 

frequencies, combined with an efficiency which 
permits use of the receiver at well below pro­
griUil levels provided l::y standard pro:;rar.: llllpli­
fiers, its fundamental desizn necessarily dif­
fers from that of ordinary receiver::;, w1 th the 
result that it if' more susceptible to meche.rl­
ical darr.a~e. Reasonable care, therefore, 
should be exercised in handlin:; the receivers 
such as would be observed, for instance, in 
handlin~ any high ~rade electrical meter. 
~o4 
2.17 If a receiver is accide~tly damaged, re-
quirin5 removal from service, satisfac­

tory continuity monitor in:; can be provided on 
a temporary basis by the use of a 52€ receiver 
connected to the a~me monitorin~ circuit pro­
vided for use with the 71U receiver. This use 
of the 528 receiver may be convenient also in 
cases where a pro~ram switchinz operator re­
quires a receiver occasionally for merely re-
ceivin; switchin~ cues. · 

2.18 In order to obtain the full benefits of 
the performance of the 7llA receiver 

when checking pro~rarn quality, it is necessa~ 
to wear the receiver directly over the ear and 
snugly against the head so as to obtain an air 
seal between the soft receiver cap and the 
head. H any appreciable air lea.ka3e is per­
mitted, the low frequen~· response from the 
receiver will be materially impaired. 

the head. 

2.19 If during periods of warm weather, or 
any other time, any discor.lfort is exper­

ienced from moisture under the receiver cap, 
this can be alleviated by the use of stand­
ard receiver cap paper shields. Each shield 
consists of four sinele thicknesses of sort 
aJsorbent paper and is intended to be placed 
between the receiver ca~ and the head. These 
paper shields will absorb any moicture as it 
collects and car. be replaced as often as de­
sired. If one shield (four single thicknesses) 
is used at a time ttere will be no appreciable 
effect on quality, but if more than one is 
used the hisher frequer.cies will be appreci­
ably attenuated. In this case, accordin~lJ, 
it will be desirable to cut a l/2" to '/4" 
round hole in the center of all the sheets be­
fore placing the paper a3ainst the ear cap in 
order to prevent this effect. In remcvir.o.g 
tha 1.1a teria.l: ·from the center of the paper it 
should be cut out so a.s to leave a clean edge. 
If the center is torn out, a rn~h eua will 
result and with repeated renewa.l of the papers 
the loose paper fibers resulting from the 
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tearing will tend to til ter tlu'ough th. holes in 
the centermetal protective cl~ &Del collect 
againat the diaphragm. 

2.20 It diaooatort 1a ezperiencecl in wearing 
the lU head bane!, a 1/2" ottaet can be 

bet into the w1 rea near the receiver end ot 
the head bane! ao aa to aet the receiver re­
taining pro:nga out troa the head. therelJT at­
fording a better f'i t to the head.. This re­
aulta troa the tact that thia distance ia 
greater tor the 71U receiver than that tor 
the 528 receher tor which the head bane! wu 
ori~inallJ cleai~ecl. 

2.21 Improved :realism in cheold.ng progr• 
quall ty :reaul ta troa the uae ot the 

D-97690 double head. aet, which conaiats ot 
two 71U rt-oei vera in aeries. For beat re­
sults it 1a eaaatial that the two receivers 
in aeries be properly phuec!, that ia, ao 
oozmected that the t.ro diaphragma move illJII&Z'Ci 
and outward aiaul taneoud:,r. fhia can be 
reaclily oheokec! aa tollow.J Cozmeot the 
11110121 taring oiraui t to a aouroe ot 1 milliwatt 
ot lOOQ-oyole tone and remove all key con­
trolled lnel ad.juating pad.a in the input 
.dele of the 166£. coil. Then with the head. aet 
held in the hancia, note :reapoue in tree air. 
'l'hllll bring the aott ear oapa ot the two re­
ceivers together ao that they touch on the 
tar edge but are separated b7 1/16" to l/B" 
at the near edge. It the response ia appre­
oiablJ reintoroed when the reoei vera are thus 
brousht together, the reoeinn are properly 
ph.aaec!. It the reapoue 1a not reinforced 
thq an not properly phased and the wires 
oozmectecl to one ot the unita should be re­
Yeraec!. It would be ot ad;n.ntage in otfioea 
having several single :receiver head. aeta to 
have the poling ot all un1 ta the ••• ao that 
the obaener ooulc! read.ily •ploy two single 
un1 ta to gain the acl't'antage in realiaa of the 
double head set tor special. cues of' 11110111 tor­
ing. Single units may all be oheokec! by us­
ing one un1 t aa a standard and performing the 
aba...e-clesoribec! phaai~ teat either in series 
or in parallel with each ot the other single 
units againat the first retereDoe unit. 

2.22 Where a ...aluae indicator 1a aaaooiatec! 
with the input ot the monitoring cir­

cuit, sc:ae preaaution must be obsenec! to ob­
taiD a proper temination tor the 't'oluae in­
dicator. Since the 166£. repeating coil •-

floyed. haa an iapeclanoe ratio ot 6oo to 36 
input to receiver willdin~) one or more ot the 

25-o.hm reaeher wd ta connected in uq com­
bination to the low impedance side of' the re­
peating coil will lll&k:e the impedance seen 
thr.oudl the iJllNt dele ot tl'le coil other than 
6oo oblu. 

<!o23 In addition, the repeating coil and var-
istor oc.bi.nation aa arranged in the 

11110111 taring oiraui t baa a characteristi a such 
that-, aa the wl1ae exceeds • 2 w in inar••­
ing amaunta at the input aide of the coil, \he 
impedance f4 the aoni taring c1rau1 t bqonc! the 
repeating coil becomes oarresponclingly lower. 
Under theae condi tiona, it there are no pads 
in the circuit preceding the repeating cqil 
an improper te1'2111nation 1110ulcl be proYidecl tor 
the "tOl'UIIe 1nclioator and ita read.ing 1'10ulcl be 
in error. 

2.24 In orcleto to a1nia1&e the ettects ot im-
proper termination on nlUid iD&iioator 

read.ings it will be c!eain.ble to han a m1n1-
JilUII ot 15 clb ot wluae ooa;trol pacla (or 
equi ftlent tixecl pad.) connected into the moni­
toring o1rou1 t following the point where tbe 
YOluae 1nclicator h bridged. l'hia orclinarily 
will not cause any operating inoon~enoe 
since the usual monitoring source aaroaa which 
the 't'Oluae indicator 1110ulcl be bridSecl, will 
be of' auch leftl aa to require at leaat 15 
c1b ot pad in the aonitoring oirouit. Where a 
YOl\ZIIle inclioator ot auttioient aenai t1 Y1 ty 
such aa the lG ia to be uaecl across m -.pli­
tier aon1 tori:n.~ win~. 15 c1b ot 't'Ol'UIIe ocm­
trol pacla ahoulcl be cozmectec! into the DlODi­
toring circuit during the time wluae indica­
tor :read.inga are being made when the heacl :re­
oeiYer mom tori~ oiroui t ia cozmectec! to the 
•plitier monitorin$ tap at t~ s- tiae. 

2.25 It oiroui t noise obaerY&tions are to be 
made at line •plitier output level with 

no progna on the airaui t. all aon1 tortns oir­
oui t pada will ordinarily be aut out ot the 
oiZ'Oui t. .A.t the conclusion of' auch teata the 
mom taring pad.a in the aoni taring o iroui t 
should be restored to normal 't'al ues in order 
that aubaequent 't'Ol1ae indicator :re~a wili. 
not be in error. 

3 • 751B LOUD SPUXmJ m.zPHOlnl 

(.A.) Glllleral 

3.01 The 751B loud speaking telephone ll.u 
been cleaiped. tor quall ty aon1 tarin~ on 

hi'h quality prograa traaa.iasion taoil1t1es 
in those cues where a loud speaker ia speo1-
t1ed.. 

3•02 The 751B loud speaker oouista o.t a mo~ 
1ng coil, penaaam t magnet type loud 

apeaker wd t .aplOJing a c!uraluain diaphrap, 
mcnmted. in m internally aound. treatec! woociec 
enclosure 1'1hioh ia UTazlSed to aouat between 
rel.q ·rack uprishta on 19-1/2" oenten. Thia 
aoouatio lllloloaure is finished. in gray laoquer. 
..,.1gha about 40 pouacla ooaplete wi tk loud 
speaker unit, and ia appro:dmately 16-7/8" b7 
23-3/4" by 13-3/8" in abe. The 75lB loud 
speaker proYides a subatantially unitont. re­
sponse over a 10-ko program band. 

3.03 The leftl at which the 751B loud speaker 
ia operated ciepencla on lUZIY tactora auah 

aa roam size, aoouatios of' the room, noise 
level in roam, nature or the progr•. purpose 
Pas•5 



SECTION 320-240-1 00 
for which monitoring is being done, etc. 
There are c~rtain maximum levels vmich may not 
be e;:ceeded if distortion resul tin!; from over­
loacli,-~ is to be avoided. These maximum 
levels are given below for the various operat­
ing condi tiona likely to be encounteree1. 
l'r.e operating perso:mel will ordinarily ad­
j·lst the moni torir.:; level to some value below 
these maxima sufficient to provide satisfac­
tor; rnonitorir.~ for the particular room con­
di tiona, keepi!.:; the level as low as consis­
tent with the job to minimir.e disturba.:;.c'l to 
other personnel in the office. In this con­
nection, monitorin~ levels used when simply 
observin; continuity need not be as high as 
when makin~ careful pro~ram quality observa­
tions. Where loud speaker continuity monitor­
ir.; in the open test room may be used, such as 
in small through o1'fi ces particularly on open 
wire routes, a maximum available level of +14 
vu which can be obtained from program ~pli­
fiers will ordinarily be adequate. \ level 
of +14 vu may be adequate also for qual­
ity monitoring on program material in the 
smaller monitorin~ rooms or in quiet offices, 
although in the usual case a higher level m8¥ 
be reqni red. For moni torin:.; rooms of moder­
ate size a n1aximum available level of from 
+20 to +24 vu will suffice. For the larger 
monitoring rooms, especially where large audi­
ences, includin~ the public, may be present, a 
maximum lf!vel of +30 vu will be required to 
assure satisfactory performance under all con­
ditions. When used for .pro~rarn monitoring, 
it is not desirable to operate the 751B lo1.:d 
speaker at a level above +30 vu. In monitor­
in~ with this loud speaker, best results will 
be obtained from a position directly in front 
of the speaker, i.e., a position alon~ the 
lir.e of the axis 

(C) Application 

3.04 On the basis cf the monitorinc level con­
sider&tions discussed above, the 75lB 

louci spea}.er can be used in connection with 
ve.rious types of pro;ram circuits as follows: 

Note: In the followinz applications, it 
is assumed that B-22 cable and open 
wire circuits are bein; operated at 
normal amplifier outr.ut levels of +8 
vu and +14 vu respectively. These 
levels are the T.lii-Xima which are likely 
to be encountered at any point in the 
pro~ram circuit. At cable points, the 
level may be lower than +G vu at times 
dependin~ on the temperature. If the 
normal operatin; levels into cable 
or open wire are changed, appropriate 
level corrections can be made where 
necessary. 

Reversible and one-way B-22 cable circuits 
equipped witt l2C amplifiers 
Page 6 
3.05 In order to operate the loud speaker, 
an auxiliary 1111plifi er will be required. 

The 124B amplifier or other amplifiers havi~ 
similar characteristics will be suitable for 
this purpose. When the 124B amplifier is used 
and connected to the line output of a spare 
secondary amplifier at one-way bri~ir.g points 
( ~ vu) or to the high level moni torin:; out­
let of a primary reversible l2C amplifier at 
bridging points (+6 vu), it will be necessary 
to have the 20 db pad contained in the ampli­
fier itself connected into the amplifier in• 
put circuit so as to reduce the level into the 
input repeating coil. This is necessary to 
avoid production of l'larmonics by the coil it­
self which would result if the level exceeds 
0 vu. Other points which can be used as moni­
torin~ sources are: the moni tar in!; windillg of 
any 12C amplifier ( -12 vu}, a spare leg of 
any type of mo~torin~ coil bridge {lowest 
level D-6-R bridge -28 vu}, a spare leg of 
any C-4 to C-8 bridge (-10 vu), or a spare leg 
of a C type bri dr:; e o:pe~a ted as 1 t sometimes ~ s, 
through a 16 db pad ( -26 vu). For these la i.­
ter cases, connection can be made directly to 
the repeating coil in the amplifier input with­
out utilizi~ the 20 db pad. 

Reversible and one-way B-22 or open wire cir­
cuits equipped with l4C amplifiers 

3.o6 If a hi~h level (+14 vu) leg can be pro-
vided for monitoring on any G bridge, 

the loud speaker can be connected to the par­
ticular leg, through key controlled 3 and 6 db 
pads, for moili tor in~ when the I:IBXil:lum level 
does not need to exceed +14 vu. Where a G 
bridge feeds open wire circuits only and the 
bridge is not operated with an "X" leg, a 
maximum moni torin:; level of +14 vu can be ob­
tained by employing the loud speaker and vol­
ume adjusting pad circuit in place of the 
600-ohm bridge termination which is placed 
on any le~ of the bridge when the particular 
open wire circuit associated with that leg is 
inco:ning. If a G bridge connects to cable 
circuits only, this same arran~ement can be 
employed with the addition of an auxiliary 
amplifier to drive the loud speaker. This 
arr~ ement can also be used where a G brid~e 
connects to both open wire and cable with the 
difference that an auxiliary amplifier will 
be required, together with a loss circuit 
(Paragraph 4.01) arran~ed to introduce a 6 
db loss when an open wire circuit is receiv­
ing progran. Use of the 124B ~plifier per­
mits con~·ectio:r- to other monitoring sc.urces 
such as a low level G bridge le; (+V vu) or a 
~C amplifier manitcrin~ tap \-12 vu). A 
spare l4C amplifier arran~ed for 40-ohm out­
put, as required fer opera tin:; into aG brid;e, 
can also be used for connection through an 
auto-transformer tc the loud speaker for a 
maximum output volume of +22 vu. 

Reversible and one-wa:c open wire circui ._ 
equi:;:ped w1 th ll..A or ll;.B amplifiers 
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3.07 The line output ot any monitoring or 
secondary amplifier can be connected to 

the 751B loud speaker through key controlled 
3 and 6 db pads and an auto-transformer for 
li:Onitoring at a :naximum level or +1.4 vu. 

(D) Circuit and'Equigment Arrangements 

Fig. 2 shows several circuit arranganents 
~esigned to permit the uae of t~e 
751B loud speaker for program circuit moni· 
taring. 

3·09 Fig. 2A illustrates the standard circuit 
arrangement to be employed where the 

loud speaker is to be operated from the output 
or a l4A or l4B amplifier. from a high level 
outlet or a G bridge associated with a l4C 
amplifier. or from other sources cf 6CO-ohm im­
pedance. An auto-transformer is used to cot·rect 
Page 7 
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.. 
the impedance to t;,at of the loud speaker, 
Key controlled pads of 3 and 6 db are provided 
for voluoe adjustme~ts. A~ additional key 
provides an off co:~ditic:~ for the loud speaker. 
Wnere a volume indicator is associated with 
the input of this circuit, the volume control 
pads should be connected into the circuit when 
naling accurate measurements durin~; any time 
the loud spea'-:er is ir. operation in order to 
provide a proper teroination. This will not 
be necessary when the loud speaker OFF key is 
operated since under this condition a 600-ohm 
termination is substituted for the auto-trans­
former and loud speaker. 

3.10 Fig. 2B covers the arran;ernent where 1.\ 

separate auxiliary smplifier is ~r­

nished as part of the monitorin~ equipment and 
critical quality observations are to be made, 
This arr&ngement consists of a l24B amplifier 
and lcud speaker, cor~ected directly to tho 
o-ohm amplifier output termir,als. If a volume 
indicator is to be associated with the input 
or this circuit, the amplifier input provides 
a 600-ohm termination, 

3.11 Fig. 2C illustrates an arrangement for 
obtainin~ a maxim\.Uil level of +22 vu b:;• 

connectin::; directly to the uO-ohrn output of a 
lUC amplifier. An auto-transformer, together 
~~th series rdsistors, is used for impedance 
correction. The input of the lUC amplifier 
must be ccnnec ~.cd to a monitor in~ source not 
lower then a level of about -l4 vu in order to 
realize "the r.axi:~uo output level of +22 vu. 
If a volume indicator is to be associeted with 
the input of this circuit, the amplifier in­
put provides a 600-ohm termination. 
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3.12 Ail additional 11rrangement employing a 
l24B a!Aplifier to feed both head receiver 

nnd loud speaker simultaneou~~y is sho~~ in 
Fig. 3. In this arrangement, the 600-ohm out­
put of the amplifier feeds a C-2 bridge, the 
two outgoing legs of which feed the head re­
ceiver monitoring circuit (Fig. 1) with asso­
ciated volume indicator, and the loud speaker 
monitorin~ circuit (Fig. 2A) respectively. An 
adjustable pad is provided in the leg associated 
with the head receiver circuit, which penni ts 
adjustment of the level to convenient operst­
ir.~ values at the point where the volume indi­
cator is br~d~ed. The volume indicator ter­
n.ination furnished byi;he head receiver circuit 
is subject here to the same requirements as 
cov~red in Para~raphs 2.22 to 2.24, inclusive. 

- Honitori ~ Circuit 

4.01 Fig. 4 illustrates the fundaMental cir-
cuit scheme of the arru..ge-:~ent wherein 

either a head reeei ver or loud speaker monitor­
ing circuit is used as a termination for any G 
brid~e outlet when the program circuit asso­
ciated with the particular outlet is operating 
as an incoming line. When the brid~e connects 
to open wire only or to caiJle only and is not 
operated with an "X" leg, the monitorin~ cir­
cuit connection is as shown in Fig. 4B. Where 
both open wire and cable circuits are involved, 
means are furnished for oorrectin~ for the 
difference in monitorin~ l~vels when an open 
wire circuit is recei vi~ pro~ram, thus provid­
ing a +14 vu bridge leg for monitoring instead 
-
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ot a +8 vu prid~e leg provid~d whe~ a cable 
circui~ is ~eceivinc pro~ram. r.~is is accom­
plished by means ~f the repeatinr, coil and re­
sistance arr~ernent s~e·.m in Fit;. 4-\. The re­
peati~~ coil connected as an auto-tr~atermer, 
together with the r~eiatance .,rcvides aprroxi­
mately a 6 db loa~ between "any +14 vu brid~Se 
le"' and t.'te coni torin; circuit. When a 
+8~vu bri~e le~ is connectectothe :nol~itor­
ing circuit, the higher level aide ot tho 
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·. 
repeating coil arrar.;ernent stands at open cir­
cuit. On the lower level side, however, all 
the coil windings in series aiding connection, 
together with the mid-point resistance, are 
bridged across the monitoring circuit. This 
loss is negligible. The maximum volume at 
the input of the monitorin6 circuit therefore, 
remains constant whether an open wire or cable 
circuit is incoming. Accordingly, a volume 
indicator associated with the monitoring cir­
cuit at this point can be operated normally 
on a sin~le setting. For a combination of 
tandem l4C·amplifiers, only one loss circuit 
is required. Details of the uses of this 
scheme are shown on standard prot;ram system 
drawings. 

(B) Moni torin;a Alnplifier - Operatin:i Gains and 
Wirin9 Requirements 

4.02 In applyi~ the l24E amplifier for moni-
toring use, it would be of advantage 

from the crosstalk and noise standpoints to 
select an amplifier input monitorin$ source 
of sufficient level so as to require only 
moderate values of monitorin& amplifier gain 
to attain the required monitoring level at 
the amplifier output,. rather than to r.take 
uae of a moni taring source low enough in 
level to require near maximum gain. Thus, 
with a given crosstalk pickup in amplifier 
input wiring, the greater the gain necessary 
to bring the program up to the operating 
monitoring level the greater the possibility 
of bringing up the crosstalk to values which 
would become objectionable during quiet periods 
in the program. 

4.03 One pair of a 500 CL cable will ordi-
narily be used (with remaining 3 pairs 

left unused) for as much of the amplifier 
input wirin; as possible for crosstalk pro­
tection. Due to the fact that the amplifier 
will generally be closely associated with the 
loud speaker and separated from other program 
ar~lifiers, no serious exposure of output 
wirin$ to other low level wiring is expected. 
However, in those eases where it is not pos­
sible to associate closely the amplifie•r and 
loud speaker, the same treatment for output 
wiring as su&gested above for input wirin~ 
will ordinarily be uaed. 

(C) 
Lllp 1f1ers 

4.04 Because of their stray fields, power 
transformers and filter coils employed 

in the power supply circuits of a-e operatud 
~plifiers, and usually mounted as a part of 
Page 10 
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the amplifier as~emblies, are sources of noise 
whic~ ~y affect program amrlifi~rs. If any 
type of a-c operated amplifier· is used for 
monitoring, therefore, its stray field is 
ordinarily taken. into consideration in mount­
in; such an amplifier near to pro~ram ampli­
fiers cr telephone repeaters as covered in 
&tandard practices. 

(D) !-:iseellaneous Former Monitoriny Arrange­
ments 

4.05 Monitoring arrangements employin.:; single 
unit 595 or 573 loud speakers, two-unit 

lcud speaker combinations made up of the 595 
or 573 w1 th a small high frequency unit, such 
as the 596, and a double set of head receivers 
consisting of two separate types of receivers, 
56}A and D-940,3, have been used previously in 
the field and are still in service at various 
points. Various auxiliary amplifiers have 
been used with these monitoring facilities, 
the applications bei~. covered in detail on 
reference Drawings SD-b47ll-Ol and SD--64721-0l. 

4.o6 In assigning these ohier monitoring ar-
rangements for present services, their 

performance as compared to the 7llA receiver 
and 75lB loud speaker should be kept in mind. 
For example, the two-unit loud speaker com­
bination gives essentially the same results as 
the 75lB loud speaker and will be useful for 
qua.li ty monitoring . where transmission up to 8 
kc is involved. On the other hand, the charac­
teristics of the single 573 or 595 loud 
speakers are suitable for monitoring only over 
a 5-kc band. The fonDer double head receiver 
set made up of one each of the 563A and D-94053 
head receivers might continue to be useful. for 
noise trouble observations but aside fro~ this 
the 7llA head receiver both sin~ly and in 
pairs has superior characteristics to all other 
head receiver arran~emects in the field for 
quality moni torin& even over a 5-kc band. 

5· LIST OF DRAWINGS 

5.01 Drawings for Reference 

Bead Receiver Monitoring 
Circuit SD-64816-0l 

G Type Bridge - Monitoring 
Circuit Connections SD-64755-01 

Monitoring Switching Cir-
cuit SD-64569-0l 

Loud Speaker and Bead Re-
ceiver Monitoring Circuits SD-64711-01 

Monitoring and Local Loop 
Circuits SD-64721-01 

Loud Speaker Monitoring 
Circuit SD-55l4o-Ol 


