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AUTHORIZATION 

1. This pr oblem was authorized by reference (a) . Reference (b ) 
directed the Navy Yard, New York to forward to the NRL for test, three 
sets of head telephones delivered to the Yard from the Dict ograph 
Sales Corporation under contract Nl40s-8247A. The subject telephone 
heedsets manufactured by the Telephonies Corporation of New York, N.Y., 

· v.ere received from the Navy Yard, New York. This report is forwarded 
because it is believed the results of tests will be of interest. The 
governing specifications are listed as references (c), (d) , and (e) . 
References (f) &nd (g) s.re elso pertinent. 

References: (a) Buships ltr 867/49 (480-K) of May 22, 1942. 
(b) Buships order EN28/38257 of Nov. 20, 1942 to Commandant, 

Navy Yard, New York. 
(c) Specification RE 13A 511B. 
(d) Specification RE 49AA 141E. 
(e) Specification RE 49AA 120B. 
(f) Bell System Technical Journal , Vol. XI, PP. 295-317, 

April 1952. 
{g) NRL Report No. R-1066. 

OBJECT OF TEST 

2. The object of the tests was to determine how closely the 
he~d telephone raceivers, hcadbnnds end cords conform to the specifi­
cations. 

ABSTRACT OF TEST 

3. The receivars were tasted to determine the follovdng character-
istics: 

(a} Compliance with specific&tions as to dimonsions end materials. 
(b) Effect of mechanical shock. 
(c) D. C. r~sistnnce. 
(d) Operation at high energy input . (50 milliwatts). 
(e) Impedcnce at the frequency of primary resononce. 
(f) Efficiency factor at the frequ0ncy of primary resonance. 
(g) Primury resonance frequency. 
(h) Magnitude of secondary r0sonance peak. 
(i) Band width of prim...ry resonr.nce peak, 
(j) Band width of secondary r~sonance peak, 
(k) Effect of humidity on sensitivity. 
{l) Effect of humidity on insulation resistruice. 
{m) Effect of humidity on materials. 
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CONCLUSIONS 

It is concluded: 

(a) Thc.t these Telephonies Corporation head telaphone racei vers do not meat the r equirements of the governing specifications with respect to resistance to humidity and meche.nical shock. 

(b) Th~t the primary p~uk. frequency of the receivers is ~dversely affected by ex~osuro to humidity. 

(c) That the headbands rao0t thv .specific~tions. 

(d) That t he cords do not me,3t the specifice.tions with res9ect to the number of strruids. 

RECOMMENDATIONS 

It is recomm0nded: 

(o.) That the caps and cases be strengthened to provide more rcsistruicc to mechanical shock. 

(b) That me.ms be provided to rander th~ receivers mora resistant to the effects of humidity. 

(c) That tho cords be altered to conform to s.:iocific ... tions. 
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MATERIAL UNDER TEST 

4. The ooterial under test consi~ted of six he&d tel ephone 
receivers type 49016; three head bands, type 49028; three diaphrdgms, type 49053; and three cords and plugs, ty~e C-49O64, all manufactured 
by tha Telei,)honics Corporation, Naw York. Thase were submitted by the Ncvy Yard, NGw York in liau of Dictograph head telephones. 

rIBTHOD OF TEST 

s. The receivers ~ere tested in all respects as outlined in rcfer~nce (c), except for the order in which t~sts w0rc made. Tho mechunical shock tests were Dlli.tle l~st. All tests involving receiver output c..s a function of frequency were made with a const~mt closed 
circuit rafcrGnce voltc:.ge across the receiver. A brief cliscussion of some of th0 tests follows and refercnco (c) may be r cferr~d to for a more ext~ndcd description. Reference {g) lllcl.Y ~lso be ref~rr~d to for a furthor discussion of certain of the tests. 

(a) The receivers were carefully inspected as t o clim~nsions and 
lllD.terials according to pcrugraphs 4-2, 4-5, 4-4 v.nd 4-7 of 
roference (c). 

(b) The mechanictl shock t est was made in conform&nce with para­
graphs 5-9 and 6-2 of reference (c). 

(c) The d-c resistance w&s measured on o. wTheatstonc bridge . 

(d) The input level at which contact between the diaphragm end 
pole pieces occurred we.s det0rminod by connecting an oscillo­
scope across t he receiver input end observing the app:?..:.rmico 
of distortion of the waveform. 

(e) The impede.nee of the receivers ~t t he frequency of ~rimary 
resonruice wc.s detarmined by maasuring the inductunce and 11Q11 

on a General Radio Co. type: 650-A impedance britlge. The o.-c 
resistance vms computed from the forniula X/Q and tha vc.lue 
of R thus obtuin.:id wz.s used in calculating Z. The val ue of 

(f) 

Z thus determined agreed closely with the me&.sured value of E/I. 

The efficiency factor ba.rs2/microwutts wc.s de~ermined by 
me~suring the watts input to th~ telephone, E /Z x P.F., and 
converting the electrical output of the artificio.l ecr into 
turms of pressure developed ct the microphone, by meMs of 
curv~s supplied by the Bell Talephone Labs. 
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(g) Tho primury resonc.nt frequency f 0 wcs determined by varying 
th~ f r equency of current supplied th0 tol~vhon.:i 11t c. con­
stant vol t.:..gi::, c.nd mo1.:.suring th~ out:.:)ut of the c.rti.ficicl 
e.:-.r with the volume indicator . 

(h) The magnitude of the secondary r.eson~nt peck v.-.:.:s detormined 
in the s~me m.:mner cs (g) above . 

(i) The bw,d widt h of the primary reson.::.ncc peck v,as determined 
by finding points f1 and r2 on ec..ch side of the p0ck, 4 db 
down, end rocortling the frequency at these points. The band 
wiJth is axpr~ssed us (~1 - f 2)/f

0 
in per cent. This 

procedure was r .Jpcc.ted for points 8 db c!own. 

(j) The bond wi dth of th~ secondary resonunco pe.:.k Wll.S determin0d 
in o. siliri.h·.r mann~r to thc:-..t of (i) above. 

(k) The effect of humidi ty on S-)nsitivity w.:;.s determined by 
comp::::.ring the outputs of th~ telephones /lt c.. given input und 
frequency, measured before w:itl after ex;.,osurc to humidity 
ll.p,;)lie:l .:.ccorcling to pr.r..:.grc ... :h 5-10 of r eforence ( c) • 

(1) The effect of humidity on insulation resistmico w~s determined 
by m~~suremcnt .:.t 100 volts on c Gcnaral fu:.dio Co. tyi;,c 544-B 
mcgol1lll bridge. 

(m) The effect of humidity on mc.teri.:-,ls wu.s determined by inspec­
tion following exposure . 

DATA RECORDED DURil~G -TEST 

6. Certain data are recorded in TG.bl0 I c..nd Plutcs 2 end 3. 
Othar <lat<'. c.ra recorddd in RESULTS OF TESTS. 

PROBABLE ERROR OF RESULTS 

7. The errors in tho det.-arminntion of the:: vcrious v~iues ~ ast.im&te~ to be within the v~lu0s given below: 

Dimensions 
D.C. Resist.:incc 
Impedance 
Frequency 
Efficiency F~ctor 
Peo.k Outputs 
Humidity 
Temperc.ture 
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! 0 . 5 
:!: 18 
~ 2 
! 18 
+ 0 . 2 
+ 10 
T 0.5 

inch 
ohm 
% 
cycles/soc. 
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db 
'I, 
oc 



8, The equipment used in the tests included the f ollowing: 

(a) Bell Telephona Laboratories Artificial Eur, described ful~y in 
reference (f), and type 1-AS condenser microphone ; 

(b) ·Bell Telephone Laboratories voluma indic~tor. 
(c) General R:..dio Co. Interpol~tion Oscill~tor, tyJe 617-A, s~r. No. 37 
(d) Gener~l .Re.dio Co. type 529-J attenuation box. 
(e) Ballen.tine Electronic Voltmeter, Model 300, s~r . no. 310* 
(f) General Radio Co. Impedance Bridgo, Type 650-A, s~r. No. 1555. 
(g) Hewlett-Packc..rd Audio Signal Generator, Modol 205 AG. 
(h) Dumont c~thode-&:.y Oscillogrcph, Type 208, Ser . No . 458. 
(i) Gener~l .&.dio Co., Sound Antlyzer Type 760-A, Sor. No. 287. 
(j) Gener~l R::.dio Co., Wave An~lyzor Type 736--A, Se~. No. 118-
(k) Genaral &..dio Co ., Megohm Bridge Ty~e 544-B, Sclr. No. 246. 
(1) Weston D. C. millirunmeter, Model 322, S~r. No. 4748. 
{m) Leeds & Northrup Wheatstone Bridge, No. 5300, Ser. No. 474910. 
(n) Weston milliCJllilleter, Model 269, Sur. No. 57695. 
(o) Weston a.c. microrun:meter, Mod8l 600, S~r. No. 1081255* 

RESULTS OF TEST 

9. Cert~in observed or computed test data o.re given in Table I 
for eo.ch of the six receivers. In Tc.ble 2 the 11weights 11 obtc.ined by 
each receiv~r in the tests listed in _l)arc.gruph 7-5 of reference (c) ere 
tnbulated, together with the tot€ll "weight" of euch receiver and the 
avert.ga total 11weight" of tho six receiV<.:rS. In compiling Tc..ble 2, the 
probcble error of meLsur~ment was taken into consideration, so that rmy 
receiver is considered to have pnssed tho test if the observed vc..lue 
o..fter being adjusted by the nmount of the probuble error lies within 
the limits. The c..vera.ge mv.rk achieved by tho receivers w.::..s 90. 3. 

10. The following comments on the results of the tests refer to 
the similarly numbered par.:..graphs in the specifications r1;ference (c). 

4-1 The receivers were of the permanent mo.gnat type. 

4-2) The receiirers conformed to the requirerncnts as to m.:1tcrii:.ls 
4-3) and dimensions. 

4-4 The magnet bobbins were wound with encmeled wir,3. They were 
not ~deqU£;.tely protected from the entrance of moistur~. 

il-Cclibr~ted eg~inst L~boratory Standards prior to use in subject tests. 
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4-5) The receiv~rs conformed to these requirements. 
4-6) 

4-7 All samples cppeared to be adv~rsely affect0d by exposure to 
humidity. Th~ mugnet bobbins n~pea.red slightly discolored. 
Corrosion of the lug termin2.ls took pl.:::ce in S.3.mplas 245, 
246 and 249. The primary resonruit frequencies of four of 
the sumples were no longer within the sp0cification when 
remeasured c,fter exposure. Prim.;.ry peak frequencies after 
exposure were as follows : 

Sample No. 

245 
246 
247 
248 
249 
250 

Freguency 

1069 
1245 

962 
685 

1198 
879 

4-8 Operation at high en~rgy input was sctisf~ctory. 

4-9 Die.phrc:.gms conformed to these cµmcnsions, but only one side 
was protected by u humidity-resistive coating. 

4-10 Cords und plugs conformed to the requirements of reference (a) 
except that e~ch conductor contained only 12 st~ands. 

4-11 Headb&nds conformed to the requirem~nts of reference (d) except 
that the coiled spring which performs the l ocking function was 
too loose to hc.ve c.ny control in one s.::.mplc, l:lld rel~tively 
loose in two others. 

.•. 

4-12 The cor~s, receivers, and headbuids were properly mcrked. 

6-2 As~ result of the shock test, the magnet mounting of s.:.m.ple 
no. 250 becCJne loosened, thd ceps of two ot her srunples 
crucked, and the center hole of one other cap w~s chipped. 

6-5 D-,-C resistances are shovm in Table I . These measurements were 
made at 2s0 -oo0 c. When corrected for temperature the vtlues 
are within the specification. 

6-4 Impedclllces are shovm in Tc.ble I. 
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6-5 Efficiency factors nra shoi~ 1n Tabla I. 

6-6 Primary resonant peuk £requancies e.re shown in Tabl a I. 

6-7 Secondary peak frequencies ~re shown in Table I. 

6-8 Primary peak b~d widths are shown in Tabl~ I . 

6-9 SeconJc.ry p~ak band widths ure shown in T~ble I. 

6-10 Losses in sensitivity dua to humidity were as follows: 

Sample No. 

245 
246 
247 
248 
249 
250 

Db. Loss 

-5.55 
-1.95 
-1.55 
-9.85 
-3.15 
-,7.75 

6-11 Insulation resistruices are shown in Table I. 

6-12 The lugs of two srunples showed evidence of corrosion after 
exposure to humidity. Several of the horseshoe magnets 
appeared tarnished. 

CONCLUSIONS 

It is concluded: 

(n) Tho.t tha.se Telephonies Corporuti on head telephon0 receivers 
do not meat the requirements of the governing specificctions with 
respect to resistrulce to humidity and mechmiical shock. 

(b) That the primary peak frequency of the receivers i s adversely 
dfected by exposure to humidity. 

(c) That the headbnnds meet the specifications. 

(a) That the cords do not meet the specifications with respect to 
r of strcnds • 
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