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LUTHORIZATION FOR TesT

1. This test mes cuthorized by Buresu of Engineering lebter, ref,
(z). Other corresponéence pereuinent to this problem is ticted &2 refz. (b)
gnd (e).

Reference:

Eufng lct. 957/22(1-24-38) of 26 Juzn. 1935.
NRL Report Ho. R-1083 of 10 Qctober 193/4.
Specificutions for :nsiruments, 17-.-12 dated
2 December 1759
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OBJECT OF TEET

2 The object of this test is to ascertain the suitebility of
decibel meters, Weston llodel 301, of three different speeds, for use with
different types of Navy radio eguipment as volume indicators.

LBSTRACT OF TEST

3. The following tests were made: () determination of damping
factor, responsiveness and period; (b} determination of the meximun and
ninimum deflection of the pointer, in terms of decibels, for square topped
telegraphically keyed signals, at vurious cpeeds within the range of normal
hend keying, end high speed transmission.




(a) The subject nater, serisl number 1098912, desiznated s
it considered the most suitsvle for zenersl e Navel
recelving equipsent znd supsrior to any output level indiceator which has

= uper

been tested by this Laboratory.

B oy r e
high cpeed",

{b) The action of the high speed meter, serial number 1098312,
iz such that if the limit of needle swing is read for keying speeds up to
12.5 words per minute, it will indicate within .5 decibel of the value that
would obtain for a continuous unkeyed signsl; end for keying speeds zbove
this it is more nearly accurzte vwhen read under the same conditions than
any of the other instruments tested.

(c) The general purpose nmeter, serial number 1089006, gives &
serious overswing of about L decibels for keying frequencies less than 2.3
cycles (about 6 words per minute) and &t 5 cyecles (12.5 words per minute) it
will reed zbout 4 decibels low. As keyed speeds below 12 words per minute
are depended upon for direction finder bearings, this instrument with its
low demping and bad overswing will be wholly mmsuited for this type of work.

(a) The slow speed meter, serizl number 1083296, is zltogether too
slow for code or direction finder work reguiring sbout 2 seconds of zpplied
voltage to reach & true reading and for all keyed speeds zbove 5 words per
ninute will read sbout / decibels below the ciosed key indication.

{e} The sensitivity of 211 of the instruments reported upon herein
iz based upon & center scezle zero decibel calibretion for 2 6 milliwatt level.
This generally accepted high level ac used for telephone and laend line
transmission is considered to be too high for phone reception of telegrazphi-
cz2lly keyed redio signals es the energy of the latter is generally concentrated
zt & fevorzble pitch for maximum esr response while in the case of the former
it is distributed throughout the sound spectrum.

RECOLLIENDATIONS

t is recommendeds:

b=

(a) That the so-called "high speed" type of meters as represented by
the szmple meter beuring serial number 1098912 be considered as decidedly
prefersble for service use to any others tested and reported upon herein or
knovmn to the Laboratory.

(b} Thet consideration be given to a change in meter eelibration so
that it will be based upon a 600 instezd of & 500 ohm line.

{c) That consideration be given to = more sensitive instrumsnt or to
the ucse of & transformer with the subject meters, co that the calibration
mey be beased upon & zero level of 60 instead of 6000 microwztts. Such & zero
level would encourage opsrétion of receivers at z more efficient lovel and
provide & sczle that would elways be "+" thus eliminezting the confusion and
errore thaet might result in reporting sigasl strengths with "+" and "-"
rendings on the seszle.
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(d) Tt the mo o sensitive Instrument £: recommended under (e)
zbove Te given partioulur consziderution for direction finder equipnent.

3 (c) That the dizls of such neters & moy be czlibriuted In asccordance
with the recommendatlon given in (c) above, be marked to indieate the
"0" level s 20 decibels below 6 milliwatts.
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JESCRIPTION OF JATSRIL], JODEE TEST

Le The ’"bgcct instrunents ere rectifier type voltneters, Yodel
301, serial liumbers 10968912 znd 1089006, manufuctured by the VWeston
Elec*llcal anstrucent Gorpu-u .lon, duuurn, N.J. The sceles are calibrzted
froz -10 to +6 decibels, with s zero level of 6 milliwctts at 500 ohus,
or 1.73 volts. The neters wre Tlush mounting In a bakelite case, siallar
in sppeiurencze to the standerd 3-1/2" decibel recter.

HETHOD OF TEST

s The damping fzctor wos deterained by repeated observaiions, vhen
tpplying voltage sufficient to produce momentury full scale deflection, &nd
recording maximu: romentsry deflectlion uznd steady deflection after the

peinter had coze to rest.

6. The recponsiveness was determined by applying voltuge sufficient
to produce momentary full scals defleetion &nd noting the time reguired for
the pointer to come to rest. In the case of the slow speed meter, & stop
watch was used and repeated observetions mode. In the case of the hig
speed meter, the time wes determined from the freguency of an sudio oscillztor,
the output of which was synchronized with the period of the meter under test.
Synchronization was determined by notling the highest frequency ut which a max-
dmum deflection could be obtzined.

Te Deterninstion of the maximum and ainimus: deflecticn of the pointer
¢t various speeds of keying was accomplished in the follewing menner: The
output of an audio oscillator shunted with & 500 ohm loed wes keyed by a
Creed relay, the meter under test being pluaced across the 500 ohm resistor
and the output voltege being regulated to give 2 deflection to zero level on
the meter with the key closed. The relay wees operzted with @ sceond audio
coeilletor, the output of which was coupled to & one stege experizentel
amplifier with grid blas regulution to give one impulse in the plate circuit
for ezch cycle. The primary of the relay wss in serlecs with the plate
circuit of the amplifier tube. ZEvening up of the length of dots with the
cpoces was ccomplished by placing an ohmmeter across the moving wrm of the
relsy, tnd first the forwsrd contact, then the back contuct, &nd reguleting
the bias of the amplifier tube until equal deflectliones were obtuined. This
adjuctment was made for every change of frequency.

8. The two audio oscillators used were General Radio type 513B,
serizl nunbere 44 and 80, end the relay, Oreed snd Cowpeny, Ltd., seriel number

20 5:— -

LAT: RECORLED DURLEG TEET

9. The deta recorded ere given in Teblec 1 and 2 and Plates 1 to 2
inclusive.

PROSABLE onROR W RISULTS

10. The frequency &eeursey is thai obtainegtle with Genmersl BRadic type
513F audic oscilletors which arc edjusted with reference to self contained
reeds end vhem so sdjusted are considered to be within 2.

2.




R e e et ]

1. The acourscy of the decibel reudings &t zero level are considered
Yo be within the 5% cllowance thut is ususlly sccepted for copper oxide
rectifier g,c. instruments. The accuracy of the decibel recdings below zers
level, when keying &t various cpceds, is larzely dependent upon the mzintenznee
of the squere charzcterictlc or equality of duration of the dote and sprees,
znd the method used to obtain this cdjustment, thet of equalizing the
resistance between the center arm of the relay, znd the front &nd back
contacts, is estimeted to give an mccuracy within 10%7.

RESULTE QF TESTS

12. The danping factor, recponsiveness and period of subject meters
Hodel 301, serial numbers 1098912, 1089006 and 1083296, =re shown in Teble 1,
teing expressed in terms as defined in ref. (c). The maximm and minimum
deflection of the pointer, in terms of decibels, for square topped tele-
grophicelly keyed signals, at verious speeds, is shown in Teble 2, for
subject meters.

13. Similar data are also given for the meter previously tested and
reported on in ref. (b), dodel 301, serial number 1083296, for comparztive
purposes.

14. The data contained in Table 2 is also shown graphically on
Plates 1 to 3 inclusive.

I5. Keying speeds are shomn in cycles per second, the accepted ratio
of words per minute to cycles per second being 2.5 to 1. Due to the high
degree of responsiveness of subject meter 1098912, snd the fset that it
approcched criticel damping, zero level is neerly resched for esch dot when
keying et 5 cyclec per second or 12,5 words per minute, end the pointer does
not level off to az stesdy deflection wmtil 35 cyeles per second is recched.
There is an overswing of 2.5 angular degrees, but this smell emownt of
underdamping does not appear objectionzble, and tends to improve the
responsiveness.

16. Subject meter, 1089006, shows & much lesser degree of
responsiveness end & very smell demping factor, the pointer having an over-
swing of 38 angular degrees, with six distinct oscillztions before coming
to rest. When keying at 5 cycles per second, the pointer covers a range
from -3 to -8 decibels end levels off to & steady deflection at 22 eycles
per cecond. Vhen keying at slow cpeeds and with dots, dashes, snd spsces of
unequal durestion, deflections of the pointer are so variable and erratic that
ne estimete can be made of the true output level.

F it will be noted that the meter used for compsrison has emaller
renges of deflection &t 5 cycles per second end that the pointer levels off
to @ steady deflection at correspondingly lower speede, the Model 301 nmeter,
serizl number 1083296 heving & range of from -4.75 to -5.5 deeibels, leveling
off at 1. cycles per second.

_ CONCLUSIONS

18, The subject meter, seris]l number 1098912, desicnzted as "high
speed", 15 considered the most suitzble for generzl use ir Navel receiving
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equiphent cnd superior to any ontpui level imdlector vhich has been
tested by this Loboratory.

19. The ceotion of the high speed meter is such that il the linit
of needle swing i read for keying speeds up to 12,5 word:s per ninvie, it
will indicste within .5 decibel of the welue thet would obtein for o
continuous unkeyed signel; end for keying speeds above this it i more
neerly sceurate when read under the seme condltions than any of the other
instruments tested.

20. The genersl purpoce neter, serisl number 108900&, glves &
serious overswing of about 4 decibels for keying frequencles less thon 2.3
eycles (2bout G words per minute) &nd &t 5 cycles (12.5 words per minute)
it will recd about 4 decibels low. As keyed speeds below 12 werds per
ninute-sre depended upon for direction finder bearings, this instrunent
with ite low demping end bad overcwing will be wholly unsuited for this
type of work.

2. The slow speed meter, seriel number 1083296, is altogether too
slow for code or direction finder work requiring esbout 2 seconds of zpplied
voltuge to reach e true reading end for il keyed speeds above 5 worde per
minute will read sbout 4 decibels below the closed key indicetion.

22, The sensitivity of cll of the instruments reported upon herein
iz bored upon & center scale zero decibel czlibration for & 6 milliwatt
level. This generslly zceepted high level as used for telephone snd lend
line trensmission is consicered to be too bigh for phone reception of
telegraphicelly keyed radio signals as the encrgy of the letter is genersally
concentrated at & favorable piteh for maximum eur response while In the case
of the former it is distributed throughout the sound spectrimi.



TAELE 1

deter Swings Time,sec. Period Waxinmum Responcive- Denping
lio, per.sec. _one cwing  Sec. Deflection nessg Factor
1098912 8 0.125 0.25 100° 7.81 40

1089006 32.205 0.312 0.624 100° 1.63 . 266
1083296 .835 1.2 2.4 100° 0.833 179



TAELE 2

Maximmn snd minumm deflection of pointor &t verlous keying
speeds, in decibels.

ileter Llodel 301 Ueter Model 301 teter ilodel 301
____,_n94;993912 1i0. 1089006 o Ho0.1083296
Epeed Uin lex ¥in l'ax Uin

eye/see Deflectlon Deflection Deflection Deflection Deflection Deflection

5 -0.2 -10 -3.0 -8.0 -5.5 =475
10 -3.5 -8.5 -5.0 -6.0 -5.2 -5
15 ~4ed -6.5 -5.25 -5.75 -5.1 #
:0 '!0075 "5-?5 -502 -5c3 -501
25 -5 -5.5 ~5.2 * -5.1
30 -5.25 =55 =5.3 * -5.1
35 -5.25 * =51 whal
40 -5.1 #* -5.2 -5.1
45 5.1 #* ~5.2 -5.1
50 -5.1 * =5.3 -5.1
55 -5l1 ‘5-2 —5.1
€0 -5.3 -5.3 -5.1
65 -50]_- -5-3 —5-1
70 5.4 -5.5 i
75 -5-2 -5-2 -"5.3
80 "'502 -5.2 "‘5.6
85 "'542 —5-5 -503 -5-6
90 ""5'2 "'5-"0 "5-7
95 =53 5.5 -5.8

100 -5.6 =5.5 -5.9
105 -5.5 -5“5 “'6.0
110 =5.5 =5.5 -6.0
115 =545 ~-5.5 -6.1
120 =5.5 =5.5 -6.1

# glight osclillations.
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