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A COMPACT, INEXPENSIVE 

TYPE 1565- " 
SOU ND.lEVU MHER 

SOUND-LEVEL METER 

Basic sound-measuring instruments 
hil\'C generally fallen iliin two easily 
distinguishuble classes. One class in­
chIded svund-survcy meters (or sound 
meters), whose size a nd pri('c were right 
but whi('h eouldn't pass muster as Ulr 
provcd (i.e., by rceogni1.cd stnndards) 
arbiters of SOllnd \('vcl. In the other 
class WNC til(' sou nd-level meters, wh ich 
Cllrricd the cr('<icntillis SI><'cified by the 
st~lIldards but whose pedigrees c..'lmc at 
a price. AI~o, although smaller than 
bread boxes, mOflt sou nd-level meters 
Wl'rC unm ist:lkably in the two-hands 
class. Faced with a ('hoice between the 
two tylX's, mlllly would-be SOllnd mells­
UIT'rs WC'rC fOT('ed by a tight budget to 
settle for second best. 

A combination of recent dcvC'"\op· 
mcnu. now gives us the TYI'~; 1:'i{i.:j·A 
8ound-I,('\'e\ i\ leter, which is u bona fide 
SQ1I1Ui-il't,ci meter but whose dimensions 
and price are more like those of n sound­
survey metN. The new souIlIJ-\evcl 
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meter slluggles easily into the palm of 
your hand partly through the lISC of 
all-solid-:;wtc circuit ry, partly through 
all ingeniously de~ignC'd package that 
inrlude1'i tl new Gil-made C('rll mic micro­
phonf'. The instrument weighs jUl<t Il{ 
pounds and rUlls for 3.-, hou rs on a single 
C battery. 

DESCRIPTION 

Packaging 

The aluminum-und-plastic c.'lSC of 
the new sound-level meter is tap('red 
at the microphollt., cild to minimize the 
effect of diffraction. Two knobs fire 
promincnt on the front p:uwl. Thl! 
right-hand knob indicat<'s sound-level 
range; the Idl-hand knob sclel'ts 
weighting and m('jer ~peecl and allows 
the battery to be ehl'ckcd. Thc output 
jack, which take" a !It:lIldard tclt'phollc 
plug, i'l in the lowcr left-hand cornl'r 
of thl:' pant!. ,\ thrl:'adrd in .. "C'rt ill the 
bottom of the ease ean he u,;ed for 
tripod mounting. A carrying ('onl ( ~III}­

p1if'd) Cilll al:.;o be fa!'tclled to thi" insert. 

Microphone 

G{'Il('rtll H.udio':.; new leacl-zirconnte­
titanate c{,l'Umie miC'ropholl(, was dc\"('I­
olX'd as a meusllN"mcllt-gradc micro­
phone. With a dillmctN of O.!J:16 in ch. 
it fits in any fixturr df'signf'd to aC('f'pt 
thl' ('urrcnt industry-standard W('tltern 
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Figure I. Can and control. o'e dnlgne d for One _ 
hond ope ,ot;"n. 

Elcelric () 10-. \ A Condenser ;\licro­
phone .. \ typical free-field frequellcy­
rC~i>OIlSC f'urve for the nel\" mi("rO­
phone is shown in Figure 2. The mder 
("an be !lrt'ssure-cal ibraU-'d at 100 c/ s 
by means of the TYr'B 1;;52- 13 5oulld­
l..e\·e] Calibrator or at any frequency 
from 20 to 2000 c/ s with the THt: J,j.-)9-
B \Ikrophone Reciprocity Calibrator. 

Circuit 

The nil-solid-state circuit (sec Figure 
a) uscs a total of SC\'cn tra nsifitors ill 

,. •• ~ 

Figur . 2 . A typ lcol fr .e_fl.ld 
f,.qu . .. cy., • • pon .. cu,ve fa, 

th . ne w G . n e ,o! Rodio 
M I<topho .... 
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two amplifier stages nnd a power 
supply. 

Transistors QI 01 and QI02 comprise 
the preamplifier. QI 01 is fl spccini 
N-chanllcl fif'ld-cffcct. tra nsistor, oper­
ating as a "source follower." The gain 
of the second transistor (QI02) can 
be adjusted by means of :J. p:lncl screw­
driver control to calibrate the instru­
men t.. The main amplifier uses four 
tnlllsislors, includ ing a complementary 
pair (Q105 and QI06) at the Olltput. 
Feedback is applied to the emiller of 
transistor QIOS to stabil ize voltagf' gain. 
This amplifier drives both the meter­
detcctor ci rcuit and the output ter­
minnls. 

The attenuator is separated i1lt.e two 
sections for best signal-to-noise ratio. 
Qlle scctiOH is locuted directly at the 
input and the other bet,ween the. Il mpli­
fier stages. The panel control, calibruted 
from 50 to \:lO d B, adjusts attenuation 
in lO-dB steps. 

Each coupling and fl'edbu("k path in 
the T YPE l565-A Sound- Level i\ Jcter 

OCTOBER-N OVE MBER 1964 

Fillur . 3. Eleme nlo, y IchemG!;c di" II, am. 
Type 156S-A Sound. level Mele •• 

serves double duty to form a part, of the 
weighting network. To achieve the 
A-weighting cilltracterist ic, for example, 
the feedback nctwOI;k in the mllin am­
plifier provides (i-dBj o('tave roll-ofT al 
both n3 c/s and 8 kc/ s. T he coupling 
network between the pre:uuplilier and 
the main a mplifier adds roq-off sta rting 
at 32 ci s, und the combination of the 
input resistanc·c of the inl-ltrument and 
the microphone cnpacitanrc y ields an 
additional 6-d l3 / oclnw' slope starUng 
:1 t 107 \'/ s. 

Since the equiv[llent mit'raphone ca­
pacitance sen·es as J}artor the wcightil1g 
network, the spect rum is Jlll rtly 
weight.ed before it is introdurcd to the 
preamplifier. '1'III; refore, the likelihood 
of amplili(']' overload is reduced. Sou rce 
eapacit:uH"c cannot be changed, how­
ever, without affecting the weighting 
characteristic. 

Power Supply 

The uniquc power supply includes ll. 

simple dc-to-de COfi\'cr tN to PNmit 
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operaiJon from a single l.5-volt C cell. 
The circuit is basically a tuned, self­
biased , class-C oscilla tor, operat ing at 
a frequency of 130 kc/s. T he ac outpu t 
voltnge from the transformer is applied 
to a full-wave volkl.gc-doublcr rectifier 
consisting of diode CHI, the t ransistor 
base--cmittcr junction, and the capaci­
tors CI and C2. Half of the de output 
voltage biases the transistor in the 
clit-off region, ufford ing the desired 
c1ass-C operat.ion with a COil version 
efficiency of about. 70 percent. T he high 
efficiency of power supply and amplifier 
makes possible a battery life of 35 
hours, and it is therefore unnecessary to 
turn the instrument on and ofT du ring 
II. series of measurements to conserve 
the batt.ery. 

STANDARDS FOR A SOUND-LEVEL METER 

Tbe American' und lnt.ernational~ 

!;tandards 011 soHnd~ lcvc l meters a-re 
written to ensure that measure ments 
made with soulld~ level meters of various 
makes and model .. will be accurate and 
wiJI ngree closely with one another. The 
American standard specifies scven basic 
characteristics fo r a. sound~level meter 
(the International standa rd is s.imilar). 
T hese in\'olvc weighting, directionali ty, 
crest-factor capacity, at!.cnuator ac­
Cllr.l.CY, det.ector cllUfllcteristic, dynamic 
characteristic of the meter, and internal 
noise level. 

Weighting 

T hree frequency-response curves, 
called A, B, and C weighting, arc 
specified, II! general, a I-dB deviation 
from t.hese weighting curves is allowed 
for freque ncies below I kc/s. The 
tolerance broadens somewhat at high 

'ASA 81.4·111(11. 
• a:c Pub!ic.l"''' 1:13, 1001. 

(reqtlenciell, where microphone behav ior 
i.s diffic ult to cont rol. A meter that docs 
not comply with this specifica t ion will 
yield erroneous readings when pre­
scnt.cd with a n acoustic spectrum much 
of whose cnergy is concent rated in the 
ra nge where the weight ing de viat.es 
fro m standard. 

Directionality 

A sound-level meter, to conform to 
the America n standard , must be equally 
responsive, within specifi ed limits, to 
sound waves arriving from all direc­
tions. A directional sound-level meler 
could, of cou.rsc, be supplied with orien­
tation and eu.libration data so that, fo r 
a given incidence, accurate results could 
be obtained. But I-he user might. not, fo r 
II. variety of rensons, be nble to d uplicate 
the calibration conditions. The only sure 
solution to this problem is a truc sound­
level meter - olle whose response docs 
not vary a pprecia bly with incidence. 

Crest factor Capacify 

A sound-level meter is designed to 
measure the rms level of th C! va ria tion 
in atmospheric pressure, which is called 
sound. The peuk a mplitudes of some 
sounds nre very mllch greater th!LIl t heir 
rms ampli tudes. Electronic circuits 
u sed in a sou nd-lC!vel meter must be 
able to pass signa ls whose crest factor 
(ratio of pea k a mplitude to rms ampli­
tude) is as high as l :~ dB. Obviously, a 
signa l that is dis torted by JUI amplifie r 
of insumcient crest-f:tctor capacity will 
not prod uce a correct. mete r indication. 

Aflenuolor Accurocy 

To satisfy both the America n and 
the Ill tefll ntiollul standa rds, the at,.. 
!.cnualar used in a sou nd-level meter 
must be accurate within ± ! dB at all 
frequencies in its range. T he impor- ~ 
lance of a tten ua tor al'curacy is evident., 

IET LABS, Inc in the GenRad tradition

534 Main Street, Westbury, NY 11590 
www.ietlabs.com

TEL:  (516) 334-5959  • (800) 899-8438 • FAX: (516) 334-5988



aince the attcnu3tor setting figures 
d irectly in the instrument fCadout. 

Detector Characteristic 

The detector response. must be essen­
tia lly rIUS to satisfy several fC(lu irc­
menta of the standards. Average­
rcsponse deteetorn, used in survey 
meters, y ield significa nt. errors when 
subjected lo any wltvcform other than 
a simple sinusoid . 
Dynamic Characteristic of Meter 

'j'he rise time and overshoot of lhe 
pUllel metcr arc specified for two speeds 
designated "fnst" a nd "slow." (Both 
speeds ure available ill the new sound­
level meter. ) The " fast" speed allowM 
a short-time average le\'cl of a signs l 
to be observed. The "slow" spred gi ves 
fi long-time average indicution and is 
lIsed when fast-speed fluctuat ions ex­
ceed 3 or '" dB. 
Internal Noise level 

An importa nt requ irement for a 
BOund-level meter whose output is to 
drive an analyzer or other appar:ltus 
is low internal lIoise. In this respect, 
as indC('d in all t he above rcsl>CCls, lhe 
TnE 15G5-A meets or exceeds lhe 
specifications given in the America n 
and lnternational standards. 

USES 
A sound-level meter is the basic 

sou nd-mc.'L<;uring instrumcnt. AlmOl5t 
:tlly lloL;;c study begin~ with element.ary 
sou nd· lcvelme:lsul'emcnt.s to determine 
what further in vc8tigntion will be 
nCf!dcd. Judustrial and governmentul 
test codes sperify test limits and pro­
cedures for making sound-level mcas­
urcmcnta. 

The A·weighk.,<1 sou nd level is be­
coming increasingly popular as a meas­
ure of the disturbing effcct of noL~e Oil 
people. Y'oungl has recently shown 

O CTOBEIt -N OVE M B IHt T96 4 ~ 

tha .. subjective ratings of office noise 
are as well correlated with A-weigh ted 
sound level as with ot.her previously 
used, but more complicated, measures 
of office noise. Traffic noise laws4 arc 
now enforced in Uluny cities ·wi tb the 
aid of solllld· levc1 meters, usually set 
to indicate A-weighted sound level. 

A sound-level mf'ter is uschd not 
only for noise ac(;eptance tests with a 
single weighting network bu t also, 
when meaSUfCments arc made with nil 
th ree weighting networks, for deler­
mining the approximate shape of :l. 

spect.rum. A method~ of determining :tp­
proximate spectrum shape fro m sound­
level mefLSuremellts is gi ven ill the Gen· 
eral Hadio f/(Ulllbook of Noise Areas­
tlremenl.* 

Sound-level meters arc used by in· 
dllstrinl hygienists t.o help ensure per­
sonal co mfort and safety in fH ctorics 
a nd to detect conditions that might 
resu lt in hClI ring loss. Hea ring Ilnd 
speech research is <!ollductcd by psy· 
chologist.s with t he :lid of sound-Ic\'el 
meters. Rnginccrs (''Ollcerneq wil h the 
quiet a nd normal operation of mtl.~ 

chincry lISC the solllld· lcvel meler a B 

a bnsic tool. Sou lid-level mctl.Surf'mcnts 
are made by nrthi t.ccts a nd musicians 
to ellsure best produdion of music, hy 
polirc and other oflicials to detect un­
acceptable levels of neighborhood nlld 
traffic noise, and 0 11 board naval vessels 
lo hell) maintll in quiet operation a nd 
thus avoid detection. 

AUXILIARY EQUIPMENT 

The Tn'E 15M .. A Sound-Level fo. lelcr 
was designed primnrily for (''Onvellient 
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fig ... . 4 , So .. "d. 
l ov . 1 M otor with 

Typi 1560_ P.52 
Vlb,ollo" Plck .. p , 

Use with Analyzers 

T he Typt: llj6!)·A Sound- Level :\Ietcr 
cnll be used to d rive the T\"I'}; 1556-B 
Impilct-Xoisc Ana lyzer to determine 
the J>tak :lmpl itude and t ime dura tion 
of impnc t sou nds, 1 t ca ll al;:lO be used to 
drive an of't."wc-band filter set for fre­
quency a nalysis. However, owing to 
its higher distort ion, it is not recom­
mended fo r uS(' with a nalyzers having 
bandwidths nnrrower than oue oct.'wc. 

Use as Vibration Meier 

Figu re 4 sho\\"~ the T n·t; 15():.r-A 
npcrfll ion and low cost, a nd the Type 1/ fitted with a THt: 1!inO-PDG Adaptor 
1,;51-C Sound- Level ;\ Ietcl"&, lI'il h its and tI. THE 1:'iGO-P:12 Vibmtion PilJku p. 
greater \'crsatiLi ty, will undoubtedly T he high c:aptU"ita ncc of this pickUp 
continue 10 be the recognized titnndnrd provides II lo\\'·frf'quelH'Y response ex· 
for all typc8 of sound measu rements. t(,llding to less than 20 ci s. The upper 
ror the many npplie:llions that do 1I0t fr('(luelicy limi t, determincd hy the 
requi re the greater scliFlitivily. nddi- J pickup, is I kcLs.'f... Accclemtion levcls 
tiollal 2O-kilocye\e (flat frt.'qucllcy re- from O.OOO.j to :ro g call be measu red. 
tiponsc) weighting, or IQwf<r distortioll ::SZ?: c= _ 
of lile T \"I'~: 1:,tJ!-C, the new sound- T he remurkubly good performance 
lfwel mctl'f will provide l>crfor msilH"e ob tained in Stll"h n co mpact, low-cost 
complll"f\.blc to that of the l:nger ill ~lru- instru mr nt brings to sou nd-level mellS­
m CIlt. On the otlll' r hU lld, whcl"O 1.I urcmcnts a I Il'W ordC' 1" of ('oll v(, llic l1 ('e 
sound-lcv('1 m('ter is refju il"ed as a aud expands the range of a pplicllt.ion of 
pr('tl l"llplili(,T for :\ na rrow frcqu('ury true sound-Ievcl mCtlsurements. 
analyzer or i ~ to be used with:1 variety W. H. K UNDERT 
of I rtlnf«iuC'ers and olllf'r U('('c,,",-.orics, CREDITS 

the Tnt: l.j;ll-(' is thc better dlOicc, The wril('r ackuol\ Ilil". ,~ , I", \\ ork of O. E. 

• The '''<'Ihod ..,.,. devl'lo!',," by J. R. (;(o~. Jr. 
'':' Ie. G,,*,. ·· In'r.t>vtd I'~rf< .. "", ...... 1"1" •• N ... I..ook 
for II", liwn,I·I ... ve "el~r,'· O. ""ml N4d.D A'r,..,_I11". 
a2,]7, 0..101.>0:., 1\11">8. 

. :. I;.UI"OIIII, '"T, I' K It,(,l.(' Sound·l~·~l ~IH"'.'· Gt~m.1 
l/"d'4 H~I .. " .. r~ltr. 3<>, 8. Au~."I, 1001. 

X l'lIg1(', who \\~ r,'~p(lIl~ihll· for tht m<. .. ch:mi('lIl 
d('~i!(l1 lind 1);ICku.:ill!fj of tI'l' m('tl't . 

T loc rni('I"('I,h' )I1(, WIlli dC"6;ICIH .. od h~· B. 13. 
Huuer :Ultl A. 1... Di Mallia "f Ihe CB.o.; 1.'lI",)f[\· 
t"r;l'S Ilnd dev('I" IM.'tt f"r llrudm·tiun hy B. A, 
Buuk ,-,f G.mer:\1 {ndiu. 

S P E C ifi CATIONS 

SOIl"d· l IV_ ' RO"lI" 44 \0 140 dB ere OJXJO'.! 
JObnr). 
WItlShli"S ' /\ . n. Illld (' weighting in ~.('(~mi:JIlO:(' 
with Ameril'BIi Ht ... ndard /\8A :::iJ.4--I!)(j1 lind 
IEC j'ul,lieati..,11 1:13, 1001. 
Mluopho"o: LCllli-LiN'Ou(lte-litanale cero.mic 
unit. 
Output. At 1<':lIIt I.t, "heMnd 20 ku wh1'11 tllct~r 
re,.d~ full 8<:ule. (lutl'ut i~ inlend~1 flrimnrity 
for uriving a 1'\"1'.; j:,tJQ-.H Iml'lM:t-X .. i!le 

An(lly~l'r, " gr:ophil' It'vel I"(.'('"()rucr, liT IH,'UJ­
phullt:!l. Harmonic di-lt"rtillJl, :!% or less fur 
fl1'(lUcnl'i~ nhovc :WO I'IM :'lin.! 5% IIr I~ for 
{I"(.iluellcic.! bt>low 'l11U cle (lJ:m('\ melcr III full 
1K.'1l1e). 
M_, .. , RillS rceponllC, ,.ml fust nnd sIn,,· rncter 
91)('(.'<18, in 1tC(.'()rdUII'·C with ,\ 8A 8 1.4-1001 Ilnd 
lEe Puhlication l"la, L!JIB . 
A ... Ulary InplIl I".o .. hlon , A 1',""I't: 15G0-1"!l6 
AtI'lplor is nv,.illlhl1' to nlluw ("'-'liner-l ion 10 nny 

6 '\- ""'~ '.,,,,<-.0, 1 \~"O-("" c..J",-(k" ...,,,Ii- I,._:!i-~_ 

\.()~l.oo...,....'O .. ...l ....... .. -- ............. ft..() 
\ "-\\"!- \ t)i'; 
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!IOuroo tined wilh 11 mule 3-termillld mictolJhone 
,-. ronn(!('l.<)r. InplIL impedance is I\llproxirnl4l('ly 

13 Mn in jlarallel with 25 jlF. I~or corn.'t:L 
weighting, IIOUN!e illlped:loce must I.>e 380 II I" 
±5%. 
Pow • • Supply , (Jue 11~V lIi~" C fl:l8hlight, ('cll. 
Blitlery life approximately 35 1'01lM! for 2 
h/d •• y ~crvi~e. 
En~lronm .nlol Eff. eh, 

Op. ,ollng T .... p • • olu •• Rllnlll: () to 54"fC. 
510.1111. Tomp .. olu •• Ronll.: - :..'0 to + iO"C 
(batlery removOO). 

Op .. ol lnll HumldilY Ronll '" 0 to 90% nil . 
Tom p .. olu •• Co.Hiel .. nl of S.nllti~lty , + 0.03 
dllr ('· 
Senlltl"lly 10 Mallnetl. Field., 1~loiv8lcnt C­
weighlCd lOun!.! level of n J-OOr!!1.00 ($0 t\lm) 

Type 

Sound_L,,,el M ele . 
Lellther CII"ylng Co •• 
Adllpla. C.bl . 

OCTOBER-NOVEMBER 1964 

G!kycle field i~ :lbout 47 dll when meter i~ 
o r iented for maxilrlUIll melcr indicatiun. 
Caliwal1an, Sound-level meter cnll be JlI"CS8Ure 
calihrated at 'IOU C/ 8 with n 1 'YI'.It 1552-11 
Sound-Level Cal;umtur or III Ilny frequency 
ill the rl<ugc from 21.1 to 2()OO c/' wilh It 1'VPE 
155\1-6 Microphune Ih ..... ·iW"cily Cnlibrator. 
Aculla.i ... A,,"il"ble: "I'VI'.~ 15('>5-1'1 I~alher 
Cnrrying CH8c. Tnt-; 1560-1~1(j Adaptor to 
ad"pt input to mule with a·terminal male 
microphone conlH..'etur ne'·CI!Il,.ry f()r couuection 
ill vibration pitku!l. TVI'E 100001'tIii .. ' dnlltor 
Callie to connect nutl'ut to Tnt: 15:2I-H 
Grllilhic Level ){ccorder (,r other device; fiued 
wit" jack-top binding poI:IUI 011 ~·ill center!!. 
Dlm.nli lln l: Width 3M.., height 7'K, d'plh 2Yl incho. 
(78 by 190 by 5~ ", ... 1 •• '08'·011. 
Net W . illht, 1 ~ pound, (0.8 .gl. 
Shlppinll W ell"' : 5 pound. (2.3 .g). 

156.S_A 
15 '-5 _Pl 
1560_P95 
1560-P96 Adapto. 10 3·1 •• ",;nol ... ole ",krophon. conn.ctor 

$240.00 
15.00 

' .00 
11 .00 

NEW METERED 
VARIAC ® 

AUTOTRANSFORMERS 

T he htcst. udd it ioTls to our line of 
metered \'uriac® aut.otransfurmers nrc 
two 2O-amp('rc ul1its with built-in volt.· 
meters tlnd Ilmmeterii: the Tn'£ 
W20;\ IT3A, for 12Q-\·olt. inpuL'I, and 
the Tn·t: W20Ili\lT:lA, for 2-IO-volt. 
service. ;\Iet.crcd Vnriac assemblies nrc 
now available ill 5-, 10-, and 20-ampcrc 
sizes. 

SPECIFICATIONS 

Input VIIlIIIg. 
frequ ency 
Output Vllllog. 

W20MTlA I W20HMTlA 
120V 240 V 

Cu ..... nl Rllllnil 
No _Lolld LOll (60 C/ I) 
V.It ... . " . Rang. 
A ... me ' ", Rllnll ' M., .. .... ccu,"cy 
Switching 

FUIl ng 

so-6O ct. 
0.140 V I 0-2BO V 

18 A 8 A 
27W 

O·ISOV I 0·300 V 
0.20 10. 0.10 10. 

± 3% of full •• 11 " 
2·pole. O fF·ON .wilch 

01 in pu' lrom line 
20 10. I lO A 

h'mln lli l 
lin . 
Load 

Angle of Rollll111n 
D,i"lng Torque 
Dime nlianl 

Wld'h 
H.lghl 
O.plh 

Nel W e ll hi 
P, lc . 

Bo,h Mod. 11 

3· .. i •• cord ond plug 
3.wi •• outl., •• e.plocle 

".. 
45 10 90 Ol·;n 

8," In (220 ",m) 
11% in (300m",1 
5'A in (135 mon) 

27111 Ib(12.5.gl 25Ib(11.S.g) 
$ 140.00 
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~ GENERAL R..,OIO EXPERIMENTER 

SAlES ENGINEERING HOTES 

NEREM 
The new sound-level meter featured 

in this issue will be 0 11 display at 
NEREM (Northeast Electronics He­
search and Engineering Meeting), 
November 4, 5, and 6 at Boston's 
Commonwealth Armory. So will 1\ 

number of other new GR products, in­
cluding an automatic capacitance 
bridge, frequency standard, coherent 
decade frequency synthesizer, digital 
lime comparator, recording wave ana­
lyzer, megohm bridge, counters, and 
many olher instruments and devices. 
Our booth number is 211-213. 

PHILADELPHIA OFFICE MOVES 
Our Philadelphia Sales Engineering 

Office has just moved a few miles wcst 
into brand-new quarters at Fort. Wash­
ington I nduslrial Park, adjacent, to the 
Pennsylvania Turnpike at Fort Wl18h­
ington, Pennsylvania. T he new digging!! 
arc larger than the old and include 

J . E. Sll •• ~ C. W. AI .... 

bet.ter parking facilities, all thc better 
to accommodate the burgeoning busi· 
ness at "PHO." The numerology of 
the situation is as follows: phone num­
ber 215--646-8030, TWX number 215-­
G46-7996, and Zip Code 19034. Manager 
John Snook and Sv.les Engineer Carl 
Alsen stand ready n.s ever (but. even 
better equipped) to serve. 

ALABAMA, GEORGIA ADDED TO 
FLORIDA OFFICE TERRITORY 

Our Florida Sales Engincering Office 
in Orlando now includes in its territory 
Alabama and Georgia, and thus ma.y be 
considered our Southeastern States Of­
ficc. Sales Engineer Richard G. Rogers 
joins manager J ohn Held of that office 
to belp serve this large and important -
area. D ick, un electrical engineering 
gmduate of 1\-1.1.1'., has been with GR 
since 1960, both at. our West. Co ncord 
headquarters IUld at Olir Washington, 
D.C., Sales Engineering OUice. 
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