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AUTHORIZATION

$ .roblem wazs authorized by rsfsrsnces (a) and (b). References
(¢) end (4) are also pertinent.

(2) Buships ltr to NRL S57/49 (480-K) of 22 lay 1942

(b) Bushiys ltr to Commendent, Nevy Yard, Hew York, S567/49 (957)
of 20 lovember 1942

) Specifications RE 134 511B

} NBL ltr to Buships S67/49 (541) of July 15, 1943

Z. The object of the test wus to determine whether these head

)

telephone receivers, head Danusy diechragms, cords and plugs comply
with the reguirements of reference (c).

were made in accordance with the following abstract.

4 1 3 r i 2 ;
{¢.) The receivers were tested to determine the following:

—
'l_..]

Compliance with s;ccifications as to dimension: and

matericls
£) Operction at high cncrgy input (50 miiliwatts)

Effect of mochanicel shock

D.C. Resistouce

sedance ot the frequsincy of primury resonance
‘uCluﬂCJ feetor ot the frequency of primury resonance
wry resonant Ifrequency

enitude of secondery rosoncnlt ek
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N OWW O o s el
e N N W N Nt it g S Nvaat” N

Band width of prismcry resoncnt peak
( Bend width of secondiry resonant geak
( Effcct of humidity on sensitivity

Effect of humidity on wmatericls

bends, cords, wnad plugs were tested to determine
ey comply with the specificztions for their ncter-
scheniccd construction.




CONCLUSIONS

It is concluaed:

(2)

(k)
(c)
(a)

)

That the receivers fuiled to comply with reference (c)
in the following respects:

(1) The cese materiel completely failed the shock test.

(28) Certain cese dimensions do not conform to those specified.

(3) The impedanCcs were found to be less than the specified
minim

(4) The ,IIlLluncy factors wzrs found to be less than the
specified minimum.

(5) The primery peck frequencics were found to be greater
than the maximum permitted.

(8) The difference between the orimery cnu secondery peck
sensitivitics exceeds the specified meximum.

That the heudbands mest the specifications.
That the cords meet tne specifications.

Thet the plugs moeet the specifications.

AECOMENDATICNS

It is recommended:

()

That the receiver ceps end coses be more ruggedly constructed
of more suitebls matcricl in order to provide greater
resistunce to mechanical shock., Case material type CFI-10

is preferred @s shown in reference (d).

That those mechanicel dimensions devicting from the specifi-
cetions be corrected.

Thot the electricel construction be chunged so that the
receiver impedcnces, efficiency fuctors, primery resonant
frequencies end relotive primary and secondery resonant
sensitivitiss conform to reference (c).



MATERTAL UNDER TEST

1

4, The matericl under test cousisted of six hewd telephone recelvers,
tyoe 49016; three heed bunas, type 49028; six diwphragns, tygse 48033;
three corcs; typs 49012-C, and three plugs, tyoce 450344, ¢ll manu-
fectured by the Dictogragh Sales Corporstion, Hew York.

“ETH0D OF TEST

5. Ths roceivers were tested as outlined in reference (c) except for
the complotion of the humidity tests. A1l tests involving recoiver
output were made with ¢ constont closed circuit voltage wcross the
receiver. A brief discussion of some of the tests follows and ref-
crence () may be referred to for further discussion of the tests.

{(2) The receivers were corefully inspected os to dimensions
] tericl cecordiag to puregrophs 4-2, 4-3, 4-4, and 4-7,
erencz (c).

(b) The mechsnical shock test was uwede in conformence with
purographs 5-9 cnd 6-< of reference (c).

(c) The d-c resictaince was mecsured on & Wheutstonc bridge.

(¢) The presence of Gistortion in the output of the hewdphones
supplicc with fifty milliwatts of power was observed by
meens of «an osciiloscope.

(¢) The impedemce of the receivers et the frequency of primary
resoncacs wes doetermined by meassuring the laductuince wud "QU
on ¢ Genersl Feuio Co., ty.c 650-A impedince bridge. The
£.c. resistonce wos computed from the X/ end the value of
R thus obtcined was used in ccleuleting 3. The value of
2 thus obtoineu cgreed closely with tie mecsured velue of E/I.

(f) The officiency factor (bars squered per microwstt) wes
dgtermined by mewsuring the wetts input to the telephone,
£/7 x P.F. end converting the electrical output of the
crtificicl ecr into terms of pressurc developed at the
microphone by ae.ns of curves supplied by tne Bell Tele-
phone Leboretories.

(g) The primcry resoncnt Irequency fo woe dcterminea by very-
ing the frecucncy of the constont supply voltage and
pe.suring the outut of the crtificial <ur.



(h) The megnitudes of the primary ond secondiry peaks were
determined by mezsuring the headphoas output by meuns of
the crtificial ezr at the peuk freguencies.

—
f=n
L

The bend wiath of the primury resonant peck, (fo), Wes
determined by finding frequencics f1 and f, on eacch side
of the peszk, 4 db down, and calcuiczting the band width in
per cent from the equetion: Bend Width = (f1 - f5)/fo.
This procedure wes repeated for zoints 8 db down from the
priniry resoncnt db at fo'

(j) The band width of the sscondsry resoncnce peak was deter-
mined in a menner similer to thet of (i) above exceyting
the fuct that frequencies greuter znd less than the secon-

usry rasonsnce frequency were measured 3 db less then the
&b ot the seconcary peck freguency.

(k) The effeet of humidity on matericls wes determineé by insgpec—
tion following exposure.

DiTe RECORDED DURING TEST

6.
are

Certzin dets cre recorded in Teble I. Other deto

recorded in RESULTS OF TESTS.

PROBAsLE EREOR OF REBSULTS

7‘

The <crrors in the determinction of the verious velues are

sstinmuted to ve within the vaiucs given below.

(a) Dimensions + .002 inch
(b) D.C. Resistence * 0.5 olm
(¢) Impedence *18 %

(d) Frequency * 2 cycles
(e) Efficiency Fzctor * 18 %

(f£) Peek Outpute o2 dh.
(g) Temgerature £ 0.5 9

The equipment used in the tests included the following:

(z) Bell Telephone Leboratories sartificial Fer with Type 1-48
conGaenser microphone

{o) Bell Telephone Lebor.tories Volume Indicator

\ F



Genersel Radio Co. Interpolation Osciliutor, Ty,.e 617-4i,
Hericl No. 37

Gensrzl Ridio Co. Type 329~J Attenuation Box
Bellentine Electronic Voltmeter, Model 300, Serici No. 310
Generzl Ridio Company Impedance Bridge, Type 650-4,

l..\.... riel ’\uO 1555

Hewlett~Pecxexrd fudio Signel Generator, Model R054G

Dumont Cothode-Rey Oscillogr:ph Type 208, Serial No. 438
Genoral Rodio Co., Sound inciyzer Type 760-A, Sericl No. 287
Genoral Rodio Co. Weve iAntlyzer Type 736-4, Scrizl No. 118
Weston D.C. HMillicameter, Model 322, Soricl No. 4748
Leeds & Northrup Wheatstone Bridge, No. 5300, Scrizl No. 474910
Weston idillicmmeter, HModel 269, Seriazl No. 57693
¥eston «.c. HMicroammeter, mOuul 600, Sericl No. 5182

T —_—
jaf o
e Nt e

o~ By (1

= bsea,

i

N S Nt B S S i

—
—

e W e W e M

EESULTE OF TEST

9. Certoin observed wnd computed Gute cre givem in Tsble I for
those rzceivers tested. The receiver meriked with NRL number 251

so completely failed the shock test thet (ny other mecsurements mode
upon it were considersd imconclusive. According to porcgraph 7-7

of reference (c) fuilure of two _hones on sny one of the items of
test cowstitutcs v feilure of the lot. The tests conducted showed
21l six phonas tested to fuil tn_ shock tost. As o« consequenceg the
esteblishaent of o teble of w elghts wos considered wnwarrented cnd
extrunsous. '

10, The £ollowing comments on the results of the tests refer to the
similerly numbered perogroghs in the specificatious, i.e., reference (c).

4-1  The recsivers were of tine sermensot megnet type.

4-2,5 The rsceivers do not cutirely conform te the mechanicel
specificctions.

4-4,5,6 The reccivers conformed to these requirements.
4-7 The humidity tests oa the recelvers wers not completed,

however, the case wnu cap nmetericls wers found to huve o
high resistenes to humicity and the d-¢ resistcaces were
littic affected by the humidity test.

4-8 The receivers wore found copable of being driven &t &0
milliwetts input without the diaphroagms striking the pole

iaces.



4-9 Diuphregzs conformed to these dimensions, but only one

8ide wes protected by « humidity-resistive coating.

4-10,11,18 The receivers, heccdboncs c¢nu cordés were found to
conforma to these requirzacuts.

6-2 ae ¢ result of the shock test (11 six receivers tested
showed crocks in their cups and/or cases.

6-5 D-C resistinces ure shovm in Teble I. These mecsurements
werc made ot 26.49C und 26.3°C and z=fter being corrscted to

20°C

were found te conform to specifications.

4,5,6,7,6,9 The phone impedances, officiency factors, primery

Do ..._‘.'.

lruOULnCLub, the relative primcry «nd secondery

res uuhut geaks, cnd the grimciry snd sscondury resonsnt

paak

NS

COLCLUSIONS

1. It

(2)

> bend \lutqu cre shown in Tsble 1.

is ccuncludsd:

Thet tne receivers fiiied to comply with reference (c)
in the following respects:

(1)
(2)
(2)

RSN

Thﬂ cose mutericl completely foiled the shock test.
Certain ceose dimencions o qact conform to those specified.
Tﬂd inpedences were founu to be iess thun the specificd

mindimun.

The efficicncy feactors were found to be less than the
specificd minimum,

The orimcry scuk frequencics were found te be greater
thent the aoximum permitted.

The dificrence batween the primery and secondury pedk
sensitivitics excscds the specifisd moaximum.

t the headbends meet the specificutions.

the cords meet the sgscifications.

the plugs sest the spscifiections.



¥
9%
9%
29
5%

umop qp ¢
%

Y3 pTH pueg

yeed °oog

*gseq doap ayy ut pafoggsep Aressrduioo sem efdwres STYL *

8*0¢ 9291 e
veLe il L7
§'82 0*61 SN
°ve T*17 T b
g8*ga? 6 2T AR

UMOD qp § UMOD QP b  °Q°P ¥eved 'Tid

% moTeq °*q*p
Yapty pued Need *00g
Fesd *Tad

G921 8°¢?9
21el 0101
8TET S°0LY
0921 g*'068
%21 6211
(se12£D) 10908
Aousnboayg LoustoTIIW
Teed
Laxeutag

(9106% od4Al)
SOTISTNEIOVEYED TNOHIQYHTH HJIVH20IDIC

I TTay’

G* 411 8°%¢
2°022 L°%¢
S*9TE G*'%¢
2°11? AR 45
9°807 179¢
6°7e

(swo)  (suu0)
eouepedul *sey
Lol

U3 W i
o2 02 N

~ 03 ) H WD O
) L i
[ay BRG]

*
o2

Jequmy
pTdureg
TN



