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Vibration Pick-up PreampJifier Type 1606 

An instrument designed for use in vibration meas­

uring systzms. Ir constilutes an essenti a i link 

between the accelerometer and the measuring 

amplifier the high input impedance ensuring a 

low cut-off frequen cy of the ac.celerometer em­

played. The built -in integrating networks make 

the measurement of ve locity and displ acement 

possible a nd a " vibra ting table" is prov ided for 

calibrat ion of the measuring arrangemen1. 

ACOlJstic standing wave apparalu5 

Artificial ears 
Artificiai voices 
Audia frequency spectrometers 
Audia frequency voltmeters 

Automatic A. F. spectrum 
recorders 

Automatic frequency response 
recorders 

Beat frequency oscillators 
Condenser microphones 
Conductivity meters 
Deviation bridges 
Distortion measuring bridges 
Electronic counters 
Frequency analyzers 
Frequency measuring br idges 
Frequency response tracers 
G. M. tubes and accessories 
Heterodyne voltmeters 
Impulse generators 
Integration nefworks 
Level recorders 
Logarithmic potentiometers 
Megohmmeters 
Microphone ampl ifiers 
Microphone calibration appara'us 
Noise level potentiometers 
Polar diagram re<.orders 
Recording paper 
ROlary selec.ors 
Slrain gauge apparatus and 

acc~ssorjes 

Universal seleclors 
Vibration pick-ups 
Wide range vacuum tube 

voltmeters 
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Description. 

GcnCl'al. 

The Vibration Pick-up Preamplifier Type 1606 is designed for lise in 
vibration measuring sy stems, and constitutes an important link between the 
a ccelerometer e. g. Type 4328 or 4329, and the mea suring amplifier, i. e. 
Frequency Analyzer Type 2105, Audio Frequency Spectrometer Type 2109 or 
\1 icrophone Amplifie r :Type 2602. 

lt consists of a two stage amplifier, a se t of integrating n e tworks a nd a 
" vibrating table ". 

Th e input irnpedance of the a mplifier is high to ensure a low cut-off 
frequen cy of the acce lerom e ter , and when the Accelerometer Type 4328 or 
-J,329 is used for the measlII'ernenl a c lIt-off frequ ency lower than 5 e/s is 
oblained. 
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Rig. 1. Drawing of the 

Vibration Pick-up Preampli{ier Typ e 1606. 




Emplo yin g th e integra tin g Jlctwork s ll1easurements of velocity and di splace­

ment are rea clily ca ITied out. 
Fllrthermore, th e "v ibrating table" enables th e mechaoical- elec trical tra ns­

ducer and th e m eas uring set-up to be ca libra tecl at an accelerati on peak level 
of 1 g'x, (1 g'x, = 981 cm see- 2 ). 

Botil fil amen t a nd plate voltages for th e e!o nbl e-lriode used in th e circuit 

are supplied fr o m til e Analyzer or AllIplifier elTlployed as incli ca tin g in s tru­
m ent via a 7 co re cable. 

Fig. J. sh ows a drawing of the Prea rnplifi e r. 

Deseriplioll of the Amplifying Circuit. 

The tw o s tage a mplifying circuit con ta in s a double triode and is slIp plied 

willl a conLin \l olls ly variable sensi tivity control. Fllrth erm ore a variable 

capacitive n tt en ua tor in the input ci r c uit enables th e in pu t· signa l Lo be 

attenuated hy 40 or 80 db in two s teps. 

The a lLlplifie r itse lf is supplied with nega ti ve feedbacl, wh e reby th e input 
illlpedan ce obta ined is hi gh . 

By m ean s of th e con tinllousl y va ri able sensitivity co ntroI the a mount of 
all1plifi ca tion can be varied. H owever , at the sa m e tim e th e a mo unt of 

ne gative fee ll-back is also changed , which inflllences the in p ut irn peclance to 

a cer tain extent. When the selJs itiv ity co ntral is in pos ition "O" th e input 

irnpedance will reach its hi gh esL va lue . The lowest valu e of th e input im­

pedan ce is ob tained when th e Prearnplifier is adjus ted for max imum am­
plification, an e! is then of th e order of 40 lIit:? 

A cha nge in amplificatioll i. e . a ch ange in th e setting of th e sensiti\'ity 
controi ~ I so influe nces th e hi gh-freq ue ncy cut-off o f th e Preamplifie r. (See 

f ig. 2). 
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F ig. 2. Freq uency respon se o f th e 

Preampltfier Type 1606. Th e dependency of the high ireque ncy cut-olf upon 

th e selling of the sensilivity co ntroi is c/early noticed, and is indicated by th e 


different amount o f amplification obtained for various sellings 

o f th e kontroi knob . 




Th e max. amplifieation whie ll Lan be achicv ed is of th e order of 35-,10 
d b, and is c btainecl with th e capaeilive altenuator in position 'T ' , th e sen­
si tivit y eontroi in position " 10" a nd th e integration swit ch in pos ition " Accel­

era ti on.". 
~·l ax. a llowable ou tpu t voJta ge is 10 volts ",hen switched for acceleration 

mea surement s , and befol'e th e ac tIl a i m eaS llrem ent is ta ken the output voltage 
from the P rea mplifi er SbOlllrl be check ed. If the vo ltage ex ceed s the " a lu e 
o f 10 ,'olts th e input s ignal to the Preall1plifier sh o ulrl be aU enu ated by 

mea ns of th e ca pacitive input a lt enuato r . 
I3E'ca usc of th e nega tin' feed bac k employed in th e c ire ui\. th e 10IV frequ ency 

(; haract C' ri s ti t. of th (' Prea lllplifi e r will depend upon th e capacit )' co opled lo 
its input. An exalllple of lh e lo w-frequen c)' charac.\ e ri s ti c ob ta ined wh en a 
low-illlpedance gene rator is con ll ec ted lo th e input of lhe PreampJifier vi a 

a capilcit or of a pprox. 700 pF is sh own in f ig. 3. 
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Fig. 3. Low fregu en c!) respons e 0/ th e Prewllpli/ier T!)pe 1606. 

Cu rve o) lInIid when the sign al to be m eas uTed is fed to th e input o f th e 
Preamplilier via a capacitor 0/ approx. 700 pF and ilIe sensitivity 
co ntroi of 1606 is in position m ax. (amplification approx. 40 db). 

Curve l)) Va lid wllen ilIe signal to be JTleasuTed is fed to th e input o f th e 
Preampli{ier via a ca pacitol' of 0PP l'o.t. 700 pF and t/Je sen sitivity 
rontroi o f 1606 i.~ in position min . (o mplification O db). 

C /LI' CC e) Vo lid t or an!) setting ot t/Je scn sitivity control wll en th e signal t o 
be measured is app/i ed directl!) t o the input ot 160{) (700 pF capacitor 
omitt ed) . 

Dcseriplion of Ibe Inlegraling Nelwol'ks. 

The o utput' f rom the amplifying c ircuit is fed to lhe int egraling n elw orks. 
Employing th e differ enl nc lw orks vi bra tion measur em ents ('an be carr icd 
out as the m easurem enl of veJocity or cii spJace lll en t, ",hen a n acceler o lll e ter 
is conn ected lo the inp ut of th e Preamplifi e r . 
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\Vhen the Preamplifier is switched for velocity m eas lIrem en ts , th e output 
from the Accelerometer is integrated once with respect to time. 'W ith thc 
integration switch of the Preamplifier set to position " Displacement"' fl 

f'urtJl er integration with respect to time takes place, and th e output from 
Type 1606 will now be proportional to the clispla cem en t of the vibrating 
body, a t the point where the Accelerometer is mountecl. 

\~I h en periodical vibrations are considered , and one of the m echanica l 
ql1antities acceleration. velocity or displacement is kept cons tant the magnitude 
of th e r ema ining two qllantities will depencl upon the frequ e ncy of th e 
vibrations. This is readily seen frol11 the derivation of th e respective quantity . 

-30~·--4------+--~+-~~----~__~rt---~----~~~~~~~----+----i 

-40~·--+-----~---+--~~----+---~~~----~~--+-~~-----1·--~ 

-SO~--4------+----+---~~r-~----4----+~~~~--~----~~~~---i 

Frequency e/s 

Pig. 4. Attenuation characteristics of the integrating nelworks. 

If the acceleration is given as a = Ao s in (wt) the velocity will be: 
t 

A ov = ~ adl = -- eos (c,)I) 
u)o 

and the displacement: 
It 

d = II , ., a. dl. dt vdt A o . sin (wt) 
(.1)2

00 o 

(j 



Generally speaking, the magnitude of the e lec tri ca l quantily m eas ured on 
an indicating in s lrument will Ih erefore be grea test if the measurement is 
ca rri ed ou t as a mea su remen t of accelera I ion. 

Th e eleclrical a ltenuation which takes place when velocil y or displacement 
measurements are ca rried out employing an accelerometer in co njunction 
with Ih e Preamplifier Type 1606 ca n be seen fro m the CUI'ves of fig . 4. 

To belter lInde rs tand what aclllally happe ns the ha s ic diagram of an 
inlegra ting ne lwork should be consid ered. see fig. 5. 

R 

e c 

Fig . 5. Basic diagram of an in/egraling n e/work. 

Th e "oJlage across the capacilor is given by: 

I 
idl

C 
and the total input voltage is: 

J • 
e = eR + ec = Ri + C \ idt 

To obta i" a correct integration Ih e valu es of R and C mus t be chosen such 
e 

Iha t c R » E'c , and co nsequen lIy i ~ R or 

I . 
ec 0.) R- C) e. dt 

al low frequencie s a Jarge value of R a nd C will th e refore have to b e em­
ployed , while a t highe r frequen c ies smaller values can b e allowed. vVhen 
Ihe valu es of R and C in the integraling nelw orks are shifled, Ih e low er 
limiting frequency will also sh il'!. This is clearly seen from Ih e ne lwork 
chara c leristics shown in fig. 4, where the low-frequency cul- o ff is indicaled 
on Ihe ClJl·ves. 
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A fmther integra ting n e tw ork, succeedin g the fir s t o ne and only loading 
thi s to a small extent , makes th e rneasllrement of defl ec ti on poss ible , 

T he different cha rac teristics sh own in fi g. 4 a re mark ed " Velocity " a nd 
"Displacement" , and sh o uld only be employed without correc tio n over th e 
linear p o rtion of th e CUl'ves, Only in this ran ge th e reqllirem ent eR » ec 
is fulfilJ ed a nd the integra ti o n corre c t. 
Application of th e cllrves of fi g . 4 to a lIull1e rical exalllple mi ght be illu s tra tive: 

a) M easurement of velocity: 

If th e de fle c tio n o n the voltme ter is taken to be 100 % wh en th e acccl e rntio ll 
of a pure s inlIsoida l vib ratioll with a freqllen cy o f 500 c/ s is m eas ured , th e 
deflec ti o ll on the me te r , when the switch on th e Preamplifier is se t to 
position "Velocity-Lower Lirnitillg F reqllency 30 c/s" will be 3 ,1 6 %. 

In case the switch is se t to positio n "Ve locity-Low er L imiting F reqllency 
3 e/s" the defl ee tio n Oll th e indicating m e ter willoni)' be 0,316 %. 

b) iUeasuremenl of D isplacem ent: 

Setting the switch to position "D ispla cem ent- Lower Lim iting FreqlleJl cy 
300 e/s", r esults in a me ter deflecti o n o f approx, 10 %, nnd th e incljcation will 
be slightly inaccurate due to th e bencling of the eurve, Ch a ngin g over to 
position "Di splacement-Low er Limiting F requcll cy 30 e/s" , a IIl o re accurat c 
r es ult is obta in ed , but the de fl ectiolI 011 the m e ter will only b e 0,1 % (An 
aecura te readirrg ca n be obta irred by increa s ing th e sensitivity of the in d ica ting 
in s tru ment ) . 

How ever , jf th e pos ition "Displacem ent-Lower Limitillg Frequency 3 c/ s·' 
is llSed th e indication sh o llld be 0,001 %' and fo r moderate accele ra tion levels 
the noi se a nd hum level mi ght h e re ca use se ri0 II S e rrors in th e )1l ('a sured 
results. 

F rom tbe above discussi o n is seen tha t the vibrati on meas urem ent should , 
al so from a meBs uring point o f view, b e ca rried out as measurem ents of 
accelera ti o n. Thi s is especially true at high er f requen c ies. 

\Vhen measuremen ts o f the veloc ity or defl ec tio n a re required care sh o uld 
be taken r egal'ding the pos ition of th e int egratio n switch on th e Preamplifie r. 

From th e fo regoing is readily seen that the hi gh es t permissa ble Lower 
Lim iting Frequency,positi on of th e switch will giv e th e most sa ti sfactory 
r es ult. 

The time con stant s for the diffe rent n e tw o r ks, R C, is chosen b e 10-1, lO-e 

and 10-3 , which ca n be seen fro m th e curves sh own in fi g. 'l , 

DescJ'iption of the VibJ'ating Table. 1 

A ske tch of th e vibl'a ting ta ble is shown in fi g, 6, a nd the prin ciple of 

o pe ra tion is extremely simple. T h e movin g e lement is su spe nded on a s tre tch ed 
me ta! s trip, and th e vibrator is exited b y mean s of a sma ll e leclromagnetic 
system fed from the mains power supply. 
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By varying th e ten si on of the m e ta l s trip th e vibrations of th e table can 

be a dju s ted to resonale with the frequency of th e power sup pi)' voltage. In 
thi s wa y almost pure s inusoidal v ibrati ons are o btained. 

The amplitude o f th e vibrations ca n be varied by vary ing the voltage across 
the co il of th e elect romagn eti c exciter . Norma lly a n acceleration leve l of 
l ge:. is lised fo rth e ca.libratioll of th e accelero me ters , see page 12. 

Fig . 6. Sket ch o f 
the "vibro ling toble" system. 

Operation. 
Measuring Al'I'angemenl. 

Th e P reamplifier sh ou Id be used in connectio n with one of the fo llo wing 
indica tin g in st ruments: 

l ) Audio Frequency Spectrometer Type 2109 
2) Frequen cy Analyzer Type 2105 
3) Microphon e Amplifier Type 2602. 

A block diagram of the r eq uired measuring arrangem ent is shown in fig. 7. 
Wh en a writlen recorcl of Ill e m easurements is desired the above m enlioned 

instruments ca n be connected lo th e Leve l R eco rder Type 2304. 

A great advantage which is gained wh en the Spectromet er Type 2109 is 
employed in cOllj unc tion with the Level R eco rd e r Type 2304, Speed Multipli er 
Type 300+ and Flexible Shafl Type .3003 is that a n ana ly s is of the vibrati ons 
"ons icl erecl can be car r ied out a lltomatically on pre-prinl ecl , freql1ency ca li­
bra ted r ecord ing paper. 

The cCJmbin a lion Spec lrOllle ter + Level Hecord e r has bee n found so lI seflll 
that a unit. the Audio Freqllency Spec lrul1l R ecorclcr Typc 2311, consis ting 

[) 



of lh ese Iwo instrum ents mechani cally coupled loge th er. is made availabl e. 
See aJso manual for the Type -1308 and 4309 and Technical Review no. 4-1956. 

It is furtb e rlll ore Jlossible to li se the Microphone Amplifier Type 2601 in 
t'onjunction witll the Level R ecorcler Type 2304 o r the A.F. Voltme ters Type 
2-107 or 2-108 as indica tin g instruments. However , tbe Microphon e Amplifier 
T ype 2601 can not b e ll secl separatel)' h eca ll se tbis in s trum ent does no t 
contain a n inclicatin g m eter. 

:r 
Il 
m 

:ur II: I 

210Q 

2602 

• ~ 
~ 

'" 

fiig. 7. Comp/ete m eclsuring nrrangclll enl s 


f o r th e meaSllrement of l11echanica/ vibrations. 


Thcre are two possibt e meth ocls of conn ec ting the instrumen ts: 
l) The IlI easIlring arrangcmenl is plac ed in the iml11cdiat e vicinity of lh e 

me(lsllring poinl. 

In this ease the l1leasuring rabies supplied with the instrument wh en 
delivered from th e factor)' wiU enabl e proper connec tion of th e rneasuring 
se t-up to b e ma d e. 

The seven-polecl plllg at th e end of th e m cas uring cable fr om the Pre­
amplifier should be c:onllec ted to the input marked "Condenser Microphone" 
on th e front panel of Type 2105, 2109 or 2502. 

The input switch of th e indica ting in s trument should likewise be se t to 
position "Condense r Micl'ophone" . 

Typical fl' equency characteristics of the mea surin g a rrangem ent when the 
above conditions are fulfill ed a re showll in fig. 8. 
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2) 	 Th e 1I1 easul'in y orl'onyem cn/ is ploced same di s/an ce awuy /r om /h e 

m eosu rin g point. 

T he seven-co red meas lIrin g ca ble fr om the Prca lllplifi e r sh o llld th e n be 

cx tcndecl b y m eans of th e E x tens io ll Cab le Type AO 00-10 (Ien gth 3 m ) o r 
Type AO 00-!1 (Ieng tll 10 111 ) . S('ve ra l leng ths of Extens ion Ca bles m a y be 

co tlpled toge th e r. 
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Typical fr equ cncy r es ponse of 1606 . 2109 [1606 . 2602) 

Fig . 8. Typi cal fr equcn cy res pon se 
o f the electronic m eosuring device: 

n) 	 Till! m eusuring cquiplll enl cOl/ sis/ s o f Preul/lpli/ier 1606 + Frcqu en cy M I/U­

ll/ze r 2 105. 
Th e curv e markcd 1 is tak en I/Jith th e sensitivit!] co nlt·o! o f Typ e 1606 
in p os ition minimulll ( omplificulion o f 1606 = O); th e curv e marked 2 is 
v alid wll en the sensitivity co ntroi o f 160r; is in position max imum, uliliz ing 

lh e full al1lplificotioJl of th e in strument. 
b) Th e lIlerl suring cquipm enl co nsists o f Preamplifier 1606 + Speclromeler 

2109 (o r Prea mplilier 1606 + Micro pllO n e ftmplili er 2602). Th e m w nin y ol 

th e cllrv es 1 and 2, res pecliv ely , is e.lplain ed under a ) . 

Th e l11 eas lI r ing ca ble co nll ec ting th e Acce le ro m e te r to th e Prea mplifi e r sh o llld 

if poss ible no t b e cxte nd ed . 
The effec t upon the fr equ e ncy r es pon se o f ll1easurin g se t-up prodll ced h y 

cllIpl oying seve ra l length s of th e E xten s ion Ca ble Type AO 004 1 ca n b e see n 

fro m fi g. \) a a nd b. 
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Calibration of the Measul'ing System. 
To ca lib ra le th e m eas urin g a rra nge ment th e " vibra tin g table" sho uld be 

Il sed . " ' hen lh ~ se t-up is conn ected as described und er " Meas urin g Arra nge ­
me nt ". the Acce le ro me tel' s ho uld be sCl'e wed onto th e " ta ble" by m ea ns of 

a J /8" \Vhitwo rth Sl'. rew , a nd Ihe Prea mpli f ie r conn ec ted to th e m a in s . 

The ]<!lob 0 11 lh e Prea mplifi e r m a r ked " Alle nu a tion " is se l to p os ition " 1". 
Th c ]<I1 o b m a rk ed "Se nsiti vil)' Ad .iu s tnlent " is sel lo p os iti on "O" , a nd the 

int eg ra ti o n sw itch lo pos iti o n " Acceler a ti on ". 

Th e Ana lyzc r o r i\li c r oph o ll c AlII pli f iel' em p loyed as ind ic;lling i ns lrum ent 
i~ swi tched to " L in ea r" ::t lld se l to i ts 100 III V ra nge. 

Th e kn o ll ma rJ<ed " Keso na nce Adjll s tm e n l" is n o\\' lu rned l.I n lil lllD ximulll 
de fJ cc tio !l is obla i!l ed on th e i n s tru men t m e ter. 

50 
db ........_.====== 40 
._ Vi-bral ionYick-u ,, __ ~~ j± = F-

Preamplifie, . Type ~606 •. _ _ 1'-i- 30 
Adjusle.d Jor ....z.e.ro aoopJL. 
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Fig. 9 . 
fl ) Fr eq u en c y cJwraclcri sti c 0/ th c Accelerom et er + Pr enm plifi er + se tJ eral 

length s 0/ Extensi on (;ab le Ty pe AG 0041. Prenmplij'ier T ype 1606 adju st ed 
l o give O db ampliiicnli on . 

b ) F requen c!J clraracteris tic oi th e Accelero m et er + Prea m p lifi er + sev eJ'al 
lellgtll s ol c .d en sion (;flble Type .1U 004 1. Pr(, fllllpli/ ie r Type 1606 ad,iu sted 
l o (Jive 1/l r(.1:. 1Illlpli/icati on (o p p rox. 40 db ) . 

..\ , l n~ 1I nuf shoulcl th e ll be plal:ecl on th e " vib ra ti ng ta bl e" a n d lh e k nob 

lIIa r kecl " Am plitud e Ad j us llll ent" turn ed ulltil the nul' just sta rt s ratt/ing o n 
th e ta bl e. T he acceler a ti o n pea k va lll e o f th e vibra ti o ns n o w equa ls th a t of 

gra vity. In cases wh ere Ihi s va lu e oj' acceler a li on cann o t b e o bl a inecl , 
eve n wh en the knob " Amplitu de Acljllstm en t" is se t lO max imum , th e Pre ­

am p lifi er Type lfJOfJ sh o uld b e pl aced on a soft rubber pl a te, wh er eby th e 

a m plitude o f the vibra ti o ns is inc reased. 
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Thc Analyzcr or Microphon e Amplifier is th en swileh ed to its 1 vojt range, 
and the knob marked "Sensitivity Adjustlllent" on 1he Preamplifier turned 

until th e meter s hows a deflection of 0 ,7 volts ( g: ).
i'2 

The measuring arrangement is now calibrated to indieate the r.m. S. va lue 
of the vibrat·iolls , and a value of 1 volt mea s ured on the indieating instrument 
corresponds lo a n acceleratioll of 1000 cm sec-2 r.m.s. 

It is also possible to adjusl the se t-uJl to indica te the average or Ille pealt 
I'allle of the vibrations eonsiclered. 

In th ese eases the knoh Illarked "Sensitivity Acljustment" should be turned 
until th c following deflection is obtainec1 on th e ins trument m eter: 

g* 
1) Averoge volue: Meter indication 0,63 volts (2' 7l)' 

2) Peok value: Met er indiea tion 0.081 volt (g'''') . 

Th e Acee lero m eter shoulcl then be unscrewed from the ' " vihrating tabl e" , 
and the connec tion of the Preall1pJifier to the mains volltage broken , wh ere­
a Uer th e adual mea surem ent s can star\'. 

McaSlll'c01cnt of Accelel'ation. 
The Accelerometer is m o unl ed on the obj ec t to be tes ted. The acljustment 

o f th e Preamplifier should not be changed from the one mad e during the 
ca libra tion proceclure. 

Th e selling of the knob marked "Se nsiti vi ty ALljustment" must under /la 
circumstances be changed. A shift iII th e setting of this knob will inval idatc 
the ca libration. 

\Vith the Analyzel' Or Microphone Amplifier set to " lin ea r" a check should 
be m ade that the output voltage from the PreampJifier does not exceed 10 
volts. 

If the indirating instrumen t gives an indication gl'eater than 10 volts the 
knob on the Preamplifier mark ed "Attenuation" sh ould be set to p osition 
"102

" or "104 " depeJlding UPOll the magni1ud e of the vojta ge m eas ured . 
The vollage measured on th e Anolyzer or j\![iuophone Amplijier should 

never exceed 10 v ans. 
~'1ea surements and analysis of the acceleration of the vibrations considel'ed 

can n ow be ca rried out as the measurement of vollage, l'emembering that 1 
volt correspo nd s to an acceleratioJl value of 1000 cm sec-2 , whell th e knob Oll 

the Prea mpIifi e r marked "Attenuation" is in position "1". 

Measul'cmcnt of Velocity. 

The integration switch is se t to "VeJoeit )'''. However , two different positions 
of the switch may be used: 

I ) " Veloeity-Lower Limitillg Fl'equeney .) e/s" . 
This position should Jle used IVhen th e frequ ency of th e vibrations under 
con sid eration is 10IVer than 30 e/s. 

1 ,·,) 



2 ) " Veloeil!J-Lower Frcqu enc!J ja e/s". 

\\Ih en th e freqll cncy 01 the vibration s conside red is higher than 30 e/s 
tlle integration switch shol.llcl be se t 10 "Velocity-Lower Limiting Fre­
qllency 30 e/s". 

The velocity in cm sec-J co rresponcling to a me ter incli ca tion of the meas­
uring amplifier o f 1 volt is Illarked on the Switch " Attenu a tion" kn ob on the 
Prefl llljllifi e r in pos ition " ["1. 

MellSlII'emenl of Displaeemcul. 
Set the integratio n switch to '·J)i s jllacem ent" . The three different pos itions 

Illarkecl "Displaee lllcnt " shouJd be Il se cl a s follo\\"s: 
1) "DisplCleem cnt-Lower Lirniting Frequeney 3 e/s"' . 

To be used when th e frequ ency of the vibrati o ns being mea sured is 

10wer th a n 30 e/s. 
2) "Displaecm cnt-Lowcr Li1l1iting Frequenel} 30 els". 

To b e usecl when m easurelllents are earried out on vibration s the fr e­
quency o f which lays between 3 e/ s and 30 e/ s. 

3) "Displaeement-Lowcr Limiting Frequency 300 e/s". 

To be IIsed when frequ ency of the vibrations under consideration is 
greater lhall 300 e/s. 

Th e displacement values mark ed on the switch correspollcl to a m eter 
indicfllion Oll the measllring amplifi er of 1 volt , ",hen th e knob Ill a rke cl 
"A tlenuation " Oll the Prea lllpJifi er is in position " 1" . 

\Vh en the measuring set-up ha s been calibratecl in the \Vay cle se ribed 
under "Calibralion of the Measllring Sys tem" the mea surem ents actua lly 
consists of mea s uring a voltage by m ea ns of o ne of the instruments Type 
2109, 2105 01' 2602 , For further details the m an ual s on these instrumen ts 
sh ou Id th us b e consid e recl. 

Furthermore refel'en ce should be made to the manual on the Accel ero­
mete r Sets Type 4308 and 4309 , as w eil as T echni ca l Heview no. 4-1956. 
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Specification. 
Arnplificalion: Max. voltage Glllplification when sw it~h ed for the measure­
ment of a~celeration is approx. ·tO db. 

JrIlJUt Jmpcdancc: Greater than 40 MQ for any position of the se ll s itivity 
controI. 

Input Attenuatol': An input altenuation in 2 st eps of 40 db is provided to 
"void overloading of tlle PreampIifier. With th e Int egration Switch jn 
position "Acceleration" a maximum output vollage of 10 volls is a llowed. 

Fl'equency Range: So onew h at depenclent on the position of the sensitivity 
eont rol: When adjus ted for O d b alllp lifica tion tb e frequeney range is from 
l e/s to 100000 e/s; with ma x. a mplification from 1 c/s to approx. 20000 e/s. 

Hum and Noisc Level: About 5 flV. 

Integl'ation Switch: Allows selection of Acceleration , Vel oci ty or Displace­
ment m easu remen ts. The vaIues indic a led around the. switch correspond to 
full scale cIeflection on the met er of the Analyzers Type 2105 or 2109 when 
the measUl'ing a rrangemen t is ca libral ed as s tatecl in th e instrnction manual. 
By changing the position of the input alteuuator of the Preamplifier or 
Analyzer the sensitivity range of the se t-np can b e varied. 

MeasUl'ing Banges: Depending on the se nsitivity and frequency response of 
th e Vibration Pick-up e mployed. TypicaI llleasuring ranges are: 

Accelerometer I I 

4303 4305 4328 4329 
Type I I I I 

, 

AcceJera ti on cm/sec2 0.2- 105 10 .2- 105 I0.25- 10s I1-2X 1061 

Lower 
Limiting 2 c/s 

1_ _ _ ___ _ _~L_--­
Velocity .<:~sec2 ~._ ----,--0.0~1 _ _ 0.0~2~ ~.QJl_1_ _ I~~S __ 0 . 00 _
(Max. Sensitivity) cm/sec. 0.0005 0.0005 0.0013 '0.005 30 e/ s 

- -- -- - - - - , 
,u 0.5 1 0.05 0.13 0.5 3 c/s 

- - .- -- - - - - - ---- --Displacelllent - ­
0.01 0.01 10.025 10.1 30 c/ s (Ma x. Sensi ti vit y) ,~ 
0.002 0.002 10.005 !0.02 300 c/ s 


Hi!lh Frequency -- - -'-IAP -r ox : ---P -- Approx. -Approx. - - - _ o. 

fl 

-p - - A -J)l·O-~. i

Limit of I . 

Measnring Bange 11.500 e/s . 3 000 e/s : 20000 c/s ' 30 000 e/s ; 


--~-----~------------~--------------~------~ 
1 fl = 40 I-l inches = 40 X 10-6 inches. 

J:, 



Calibraliou Disc: Thi s is a m ains -dr i\' en resonance system s usp ended on a 

m etal s trip , th e tens io n or whieh C'lrt be mechanically reglllated by the JUloh 
m a d, ed "Reson a nce Adjllstm ent" . By erllploying tlle con troI Jmob marJ.ed 

" Amplitud e Acljustment" th e acceleration of th e vi brati ng cli sc can be adju s ted 

to eq ua l th e a cce lerat ion of g ravi ty (981 cm/ see"). 

This acceleration va lu e is then used for calib ration of th e measuring 
arrangenl ent. 

POWCI' SlIpply: 11 6- 127- 150-220 Volts a. c. ;jO o r 60 cycl es. 

DIMENSION IHEIGHT I WIDTH DEPTH 
excl. dials and knobs 

10.5 25 18 _ Centimetre~ .. _1 
--- -_.. 

.I nches 4 10 7I 
WEIGHT 3.9 kg 9 Ibs. I 

PAUL UTTErHHA l . HO L TE 
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