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DEVELOPMENT OF AN AUTOMATIC COUNTING ACCELEROMETER 

SUMhJARY 

This report describes an automatic 
countmg accelerometer for recordmg and 
classlfymg the acceleratmns to whlchvarmus 
preselected parts of an airplane are 
subJected This device was developed by the 
Clvll Aeronautics Admrnstratmn Techmcal 
Development and Evaluation Center 

The Instrument consists of a small 
plckup uult and a countmg umt The plckup 
unit contams five accelerometer elements 
which maybe adjusted to any value from 0 to 
5 times the acceleratmn gravity (g) f 0 1 g 
Each element 1s constructed to produce an 
electrlcal wnpulse each trne an acceleratmn 
greater than Its preset value 1s reached 
These impulses are transmitted to the 
countmg unit where they are class,f,ed and 
recorded The plckup unit 1s conuected 
electrically to the countmg Ln,t by a five- 
conductor shIelded cable T he operatmg 
power 1s supplied by dry cell batter,es 
which are contamed ln the countmg unit 
The total weight of the accelerometer 1s 
18 77 pounds 

Laboratory and fllght tests conducted 
under various condltmns mdlcate that the 
Instrument 1s sultable for use in arcraft to 
obtam statlstlcal data concernmg ttie num- 
ber and severity of acceleratmn shocks 
experwnced 

INTRODUCTION 

An Instrument that would obtam an 
rnmedlately readable record of the number 
and magmtude of acceleratmns experxnced 
by various arcraft components has long 
been needed. It could arm the designer with 
valuable mformatmn Another appllcatmn 
of such a device 1s Its use as a trammg 
Instrument. It could be used to check the 
performance of a p,lot wh,le landmg, on 
take -off runs, and >n flight Thus, a 
measure of his normal pllotmg skill could 
be obtamed To be practical this mstru- 
ment must be of srnple design, light in 
welgbt. easy to Install and manta+ and 
must record a large number of accelera- 
tlons such as would be experienced durmg 
several days or weeks of fhght operatmns 

In order to obtam data on the magm- 
tude and frequency of occurrence of the 
acceleratmns experienced by axcraft, the 
TDEC developed an automatic countmg 
accelerometer whxh was described by 

Albert London in a prevmus publxatmn.l 
As a result of experience gamed ,n the 

use of this earlier model and through the 
analysis of a large number of landmg and 
taxlmg shock data, It was deemed desirable 
to undertake the development of an rnproved 
model which would classify and count such 
accelerations Speclflcatmns of t hl s 
Instrument Included the followmg features 
The automatic countmg accelerometer shall 
Include a plckup umt and a counter umt. 
both of which shall be as small and light as 
possible They shall be capable of bemg 
readily mounted XI the airplane and construct - 
ed to protect the elements from ran, dust, 
or Inadvertent damage They shall functmn 
properlymder the extremes of acceleratmn, 
preSS.“re, and v,brat,on ordmarlly expected 
m arcraft, and under varmtmns mtempera- 
ture from 0 to 90-F 

1 The plckup umt shall Include five 
smgle-element type accelerometers, each 
of which shall 

a Be capable of an accuracy of + 0 1 g 
under condltmns such as exist durmg a 
landmg xnpact 
b Incorporate a rotatmg adlustment, 
with adequate lockmg means, and be so 
constructed that a rotation of not less 
than five degrees of the adJustmat 
~111 correspond to 1 0 g change I,, the 
trlggermg acceleration of the element 
c Provide for the adJustmat of each 
element to measure acceleratmns mthe 
range 0 5 to 5 0 g 

2 The countmg umt shall Include 

E 
F,ve txne-delay relays 
Five counters 

c. Dry cell batteries of sufflclent 
capacity for countmg the acceleratmns 
experienced durmg 1,000 shock 
lmp”lSeS 

The rnproved automatx c o u n t 1 n g 
accelerometer described ,n this report was 
developed through contract w,th the Amer,can 
Instrument company, Silver Sprmg, Md 
Subsequent laboratory and flight tests were 
conducted at the CAA TDEC. Indrmapolls, 
Ind _ 

1 London, Albert, “Development of an 
Automatic Recordmg Accelerometer,” CAA 
T e chnlc al Development Report No 48, 
February 1945 
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Fig. 1 Automatic Countmg Accelerometer 
Showmg Components 

DESCRIPTION 

The automatic countmg accelerometer 
consists of a pxkup umt, a counting unit, 
and a connectmg cable, as shown III Fig. 1 
The total weight 15 18 77 pounds 

The plckup umt contams five accelero- 
meter elements any of which may be Inverted 
with respect to the pxkup umt to allow 
recording of acceleratmns 111 o pp o s it e 
dIrectIons See F,g 2 By usmg five such 
elements In one plckup unit, a range of 
accelerations may be counted in stepped 
values The umt IS 2 3/S by 1 7/S by 
2 l/8 mches and weighs 0 77 pound 

Each accelerometer element, Fig 3A. 
includes a leaf sprmg supportIng a mass, 
a rotatlve spring support, a lockmg screw, 
an electrIca contact, and a cover plate with 
a scale InscrIbed thereon 

The posltmn of the wrench with respect 
to the cover-plate scale mdlcates the accel- 
eratlon m terms of g to which the element 1s 
adjusted This 1s shown m F ~g 3B 
Moving the wrench rotates the spnng support 

Fig. 2 PIckup Unit of Accelerometer 
Plckup 

so that the force with which the mass IS held 
agamst the contact 1s adjusted An elect=,- 
cal clrcult between the mass and the contact 
1s normally closed, and the clrcult 1s broken 
as a result of an acceleratmn actmg upon 
the sprmg-supported mass By ad,ustment 
of the rotatlve support, the element may be 
set to break contact for values of accelera- 
tlon over the range of 0 to 5 g 

The counting umt, shown In Fig 4, 
1s 6 by 9 by 10 l/4 Inches and weighs 
18 pounds complete with batteries The 
umt contans five counters. five copper slug 
txne-delay relays, and SIX 6-volt dry cell 
batteries Th,s unit IS connected to the 
plckup umt by means of a five-conductor 
shielded cable Cables up to 25 feet In length 
may be used for remote locatmn of the plckup 
umt 

When any of the hve accelerometer 
elements experiences an acceleratlongreater 
than Its preset trlggerlng value (and of a 
duratmn equal to or greater than Its preset 
txne response)the element clrcult 1s broken, 
allowing the txne-delay relay to close the 
counter c1rcu,t See Fig 5 This causes a 
count to be reglstered by the correspondmg 
counter The time delay can be adJusted to 
prevent the recording of short-duration or 
high-frequency accelerations and fixes a 
mmlmum time that must exist between suc- 
cesslve shocks Since five acceleratmn 
values may be selected, the Instrument 
records the number of txnes that each of 
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A. Components of Element B Malung g Setting of Element 

F,g 3 Accelerometer Element 

Fig 4 Accelerometer Counter Unit With 
Cover Removed 

five values has been exceeded Thus. when 
the plckup umt 1s subJected to an acCek*a- 
tlon greater than the maximum preselected 
value, all counters register a count An 
mstanttaneaus total of the number of times 
that any one of the five acceleratmn values 
has been exceeded 1s contmuously vlstble 

Since the maximum current dram 1s 
only 0 05 ampere, many hours of mtermlt- 
tent or contmuous servxe may be ohtamed 
before replacement of the batteries becomes 
*eCeSSary External bmdmg posts are pro- 
vlded on the countmg umt to permlt operatmn 
of the Instrument, If desired, from an 
external 28-volt to 36-volt dc source 

The only control necessary for opera- 
tmn 1s an on-off switch located on the counter 
umt In addxtlon provls~on has been made 
for remote control so that either air or 
ground shocks can automatIcally be excluded 
from the records 

LABORATORY TESTS 

Tests were conducted m the laboratory 
to determme the operatmg characterlstlcs 
of the plckup umt and the counter umt The 
operatIona effects of varmus controlled 
condltmns and the operatIona range llnnts, 



4 

, CO*wCTOR I 
WIELDED CABLE 1 _--------- 

Ir 

Fig 5 SchematIc Diagram of Automatic Countmg Accelerometer 

accuracy llmlts, and battery life were also 
determmed by tests conducted In the 
laboratory 

Element Callbratlon 
Prior to any tests, the mstrument was 

calibrated In the laboratory on a rotatmg 
table and an osclllatmg table 

1 Rotatmg Table Tests 
The accelerometer element to be call- 

brated was mounted on a turntable, as shown 
m Fig 6, and subJected to centrlpetal accel- 
eratlons The magmtude of acceleratmn was 
computed from the speed of rotatmn and the 
distance of the element from the ams of 
rotatmn Thm IS expressed m terms of g by 

where 

a = acceleratmn m feet per second per second 

g = acceleration m gravltatmnal units 

f = =Pm 

R = distance of the element from the ax15 of 
rotatmn In feet 

In order to reduce the effect of any error 
that might ar1s.e due to nnsplacement of the 
grawtatmnal center of the sprmg-supported 
mass m securmg the element to the table, 
the distance R from the ax15 of rotation to 
the gravltatmnal center of the mass was 
purposely made large A large value of R 
also reduces the probablllty of error In 
deterrmmng the operatIona stablllty of the 
mass and leaf sprmg If the distance from 
the ax15 of rotatmn to the mass 1s relatively 
small. error could arlse because there 1s an 
Increase In R as the contacts open 

The turntable was prowded with slip 
rmgs, which were connected to the element 
case and termmal The counter served to 
mdlcate the breaking of the element contacts 
The turntable speed of rotatmn was varied, 
and the openmg accelerations for 1. 2. 3. 
4, and 5 g settmgs of each accelerometer 



Fig 6 Cahbratmg Accelerometer Element 
Usmg Rotatmg Table 

element were noted Plottmg accelerometer 
settmgs versus the acceleration at whxh the 
contacts opened resulted, for each element, 
m a cahbratlon curve sxxxlar to that shown 
in Fig 7 

Smce the element was placed In such 
a way that Its mass moved 11, a horizontal 
plane, the earth’s gravity was not a factor 
If It IS placed In other posItIons, the effect 
of gravxty must be accounted for when 
mterpretmg the mdlcatlons 

The elements were found to be very 
stable In their operatIona characterlstlcs, 
that IS, the contacts closed for acceleratmns 
equal to those far which they opened 

2 Osclllatmg Table Tests 
The rotatmg table was sultable for 

applymg long-duratmn accelerations, but to 
apply accurately measurable short-duratmn 
acceleratlans, Itwas necessarytouse another 
mechanlsn- For this purpose, a vlbratmn 
calibrator shown in Fig 8 was used 

T his machme produces essentially 

Fig 7 Typical Cahbratmn Curve For 
Accelerometer Element 

smusoldal vlbratmns the amplitude and fre- 
quency ofwhIch may be controlled accurately 
Tables which oscillate both horleontally and 
vertxally are avallable for the mountmg of 
equipment to be tested. 

The elements were secured to the 
vertically osclllatmg table of the calibrator 
and subJected to smusoldal osclllatlons of 
controlled amphtude and frequency The 
countmg unit was employed as a means of 
mdlcatmg when the elements trlggered at 
acceleratmns of 1, 2, 3, 4, and 5 g To 
allow for the earth’s grawty, however. the 
elements were set at 2. 3, 4. 5, and 6 g 
Thus, the Instrument was calibrated as a 
unit lncorporatmg the performance of the 
varmus components Smce the time-delay 
relays were adlusted to lxnlt their response 
to shock duratmns of not less than 0 02 
second, the acceleratmn peaks xnposed by 
the osclllatmg motxon were not counted 
Instead, the mstrument counted the number 
of times the preselected acceleratmns per- 
slsted for more than 0 02 second The 
maximum acceleration which perslsted far 
more than 0 02 second was computed from 
the frequency ard displacement amplitude of 
the table oscillation This IS expressed In 
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Fig 8 Vlbratmn Calibrator Used III Laboratory Testmg of Automatic 
Countmg Accelerometer 

terms of g by the equatmn 

a = 477’ fA 
gr 

cos 0 02 rrf 

where 

A 1s the amphtude III feet of one-half of the 
total excursion, and f 1s cycles per second, 
or the number of complete excursions of 
table osclllatmn per second. 

The results of these tests corresponded 
closely with the cahbratmn data obtamed 
through use of the rotatmg table 

Element Resonant Frequency Effect 
An Important advantage III usmg a 

preloaded element that triggers the counter 
when an electrIca contact 1s open, arises 
from the fact that no motmn of the mass 
relative to the element case occurs until 
the exc,tmg force reaches a magnitude which 
overcomes the preloadmg of the element 

Therefore, It 1s possible to record short- 
duratmn accelerations wlthout errors that 
could result from the dynamics of a moving 
Inas 

To determme the effect of vlbratmn 
frequency upon the response of the element. 
an accelerometer element was rlgldly 
mounted on the hor,zontally osclllatmg plate 
of the vlbratmn calibrator and subjected to 
controlled v,brat,ons of known frequencies 
and amplitudes An osc,lloscope was used 
to ,nd,cate the opemng of the contacts of the 
element The ampl,tude and frequency of 
the vlbratmns were varied. 

When allowed to oscillate freely, the 
resonantfrequency of the cantilever-mounted 
mass and sprmg was measured at 10 cycles 
per second (cps) When restramed by pre- 
loadmg and subJected to a wide range of 
frequenaes, no ei-ror attributable to the 
resonant frequency of the element appeared 
over the design operatmg range of the 
mstrument 



Tnne Response 
1 Countmg Unit 

The time-delay relay and counter 
arrangement were adlusted to record accel- 
eratlons havmg duratmns e qua1 to, or 
greater than, 0 02 second The minimum 
response tmne of 0 02 second of shock dura- 
tlon was adopted to ehmmate structural 
vlbratmns from the records. 

Tests were conducted to determme 
actual txne response characterlstlcs of the 
mstrument under varymg voltages and vary- 
mg shock durations and frequencies The 
followmg method was used to conduct these 
tests 

A mlcroswltch was located at varmus 
distances above the vertically osclllatmg 
table of the vlbratlon calibrator Ttils 
allowed the length of txne, which the clrcult 
remamed open or closed, to be controlled 
mdependently The length of time was 
measured with a chronoscope capable of 
measurmg 
down to 10 -‘::co:i==v,a’,scht=::t~: dl:g:E 
of the arrangement used 1s presented In 
Fig 9 Bymeans of the double-pole. double- 
throw switch, the clrcut tlmmg prowded by 

the mlcroswltch was observed by elther the 
chronoscope or the five counter clrcults of 
the countmg unit one at a time 

Smce the three variables (shock dura- 
tlon. shock frequency, and battery voltage) 
could be controlled mdlvldually, 1t wa.5 
possible to measure the txne response of 
each of the counter clrcuts as affected by 
those variables The measurements 
Included 

a The effect of varymg voltage and 
pulse frequency an the pulse duratmn 
response of the counter clrcuts 
b The effect of varymg voltage and 
pulse durations on the pulse frequency 
response of the counter clrcuts 

It was found that the pulse duratmn 
response became slower with decreasmg 
voltage Below 24 5 volts, the counting 
clrcult was moperatlve At that voltage, a 
pulse duratmn of 0 03 second was required 
to obtam a count However, a mmmnum 
pulse frequency of 8 l/3 pulses per second 
(pps) was requred to operate the counter at 
thatvoltage At full batteryvoltage (36 volts) 
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a pulse duration of 0.01 second wouldoperate 
the counter. provided that the pulse frequency 
did not exceed 10 pps At potentials between 
28 and 36 volts, pulse durations of 0 02 second 
or longer would operate the counters If the 
tnne between pulses was equal to, or greater 
than, 0 12 second Battery potentials of 
less than 28 volts can result m unreliable 
operatlon of the accelerometer. Varxatlons 
m the response of the counter clrcuts, when 
subjected to repeated xnpulses of ldentlcal 
durations and frequencies, were found to be 
wIthIn f 0 001 second 

A maxmnum shock frequency response 
of 8 l/3 xnpulses per second 15 consIdered 
adequate. smce the records are statxtlcal 
1x1 nature Slgmilcant InformatIon on ar and 
ground accelerations 1s obtamed even though 
shocks whxh rmght occur at higher frequen- 
cues are not counted 

2 Elements 
Tests were conducted to determme the 

time response of the plckup elements For 
this purpose, a plckup unit was mounted on 
the vertically osclllatmg table of the vlbra- 
tlon calibrator, and a switch was arranged 
to make contact when the table was at the 
extreme lxmt of Its travel. 

With the callbrator adJusted to provide 
an amplitude of 1 mch(tota1 excursion equals 
2 Inches) and with the elements of the plckup 
unit adJusted to trigger at accelerations of 
1, 2, 3. 4, and 5 g, the frequency of the 
calibrator was mcreased until the peak 
acceleratzon so obtamed exceeded e ac h 
element setting The tune for opemng and 
closmg, together with the tmne at which the 
table reached the end of Its travel, were 
recorded through use of a pen tracmg osal- 
lograph The effect of the earth’s gravlta- 
tlonal field was considered m mterpretmg 
the results of this test 

Since the motion of the calibrator table 
1s essentlallysmusoldaland maybepreclsely 
controlled, It was possible to determme the 
tune at which Its acceleration exceeded and 
returned to the settmg of each element The 
trace made by the osclllograph determmed 
the openmg and closmg time of the element 
contacts 

From these tests, It was determmed 
that the maxxnum tune between the preset 
t.me and the contact openmg txne was 
approxxnately 0 0001 second. 

Accelerometer Accuracy Lxmts - Element 
AdJustment 

The accuracy lxnlts for settmg the 
accelerometer elements, with respect to the 
counts reglstered by the countmg unit, were 
determmed by mounting the plckup unit on the 
vertically osclllatmg table of the vlbratlon 

caltbrator. This was connected to the count- 
mg unit m the usual manner The elements 
then were adJusted to trigger at 1, 2, 3, 4. 
and 5 g. and the response of the Instrument 
was determmed The elements were adjusted 
agam and the tests repeated This procedure 
was repeated several times before and after 
flight testing the mstrument It was found 
that the accuracy hrmt for settmg the ele- 
ments was * 0 1 g 

Temperature Effect - Instrument Operation 
The effect of temperature on the opera- 

tlon of the automatx countmg accelerometer 
and on the voltage supplled by Its batteries 
over a permd of time was determmed by 
SubJectIng It to two tests It was first placed 
m an oven m which the temperature was 
mamtamed at the speclfled maxunum value 
of 90” F In the second test, It was placed 
In a cold chamber In which the temperature 
was mantamed at the speclfled mxnmum 
value of 0” F. 

In each test new batteries were m- 
stalled, and the temperature of the automatic 
countmg accelerometer was permItted to 
attam the level of Its amblent temperature 
Whenthe temperatures stablllzed the operat- 
mg switch was closed, and frequent readmgs 
of battery voltage were obtamed The plckup 
unit was subJected to accelerations by 
manually shaking It each tune the battery 
voltage was measured 

It was found that at 90’ F the battery 
voltage, with the operatmg swatch closed, 
dropped from 35 volts at the start to 28 volts 
11, 62 hours The accelerometer itpe;at;d 
successfully throughout the test 
the battery voltage dropped from 32 5 volts 
at the start to 28 volts m 10 hours In this 
case. the accelerometer also operated 
successfully throughout the test 

Tests of Flight Instrumentation 
Laboratory performance tests were 

conducted on the ihght test mstrumenttatlon 
to determlne Its sultablllty for flight testmg 
the automatlc countmg accelerometer The 
basx mstrumentatlon used for measurmg 
flight and ground shocks experienced by the 
plckup unit conslsted of a stram-gage type 
accelerometer, an ampllher, and a recordmg 
osclllograph. The sensmgumt was aFrednc 
Flader, Inc , Type ASD-40 The ampllfxer 
was a Hathaway Instrument Company Type 
MRC-12 The osclllograph was a Hathaway 
TypeSBB. cahbrated to Insure that It operat- 
ed accurately The test arrangement used 
IS shown In Fig 10 

The plckup unit of the automatic count- 
mg accelerometer was rIgIdly fastened to the 
Flader sensing urnt with sensltlve axes 



Fig 10 SchematIc Dmgram For Determmmg Performance of Automatic 
Countmg Accelerometer 

Fig 11 PortIon of Osclllograph Trace 
Showing Accelerations Obtamed 
Durmg Laboratory Tests of 
Flight Instrumentation 

parallel The combmed umts were then 
subjected to accelerations by manuallyshak- 
mg, and the counts reglstered by the count- 
mg umt were compared with the traces 
recorded by the osclllograph A portIon of 
an osclllograph trace ootamed durmg these 
tests 1s reproduced m Fig 11 The results 
of the tests are llsted m Table I It ~111 be 
observed that the automatic countmg accel- 
erometer counted all of the accelerations 
that perszted for 0 02 second or longer 
and some that perslsted less than 0 02 
second 

Fig 12 Method of Mountmg Sensmg Umts 
on Axle 

FLIGHT TESTS 

A number of flight tests were con- 

ducted m the Center’s DC-3 aIrplane N-182. 
using the mstrumentatlon previously 
described The accelerometer elements 
were set for 2, 2 5, 3. 4. and 5 g The 
combined plckup and acceleration sensmg 
umts were mounted on the landmg gear 
axle, as shown m Fig 12 This mountmg 



Automatx Countmg 
Accelerometc 

Plckup Umt 

g 
Element Settmg 

A 20 
B 25 
C 30 
D 35 
E 40 

10 

TABLE I 

LABORATORY PERFORMANCE TESTS 

Count 

Osclllograph Record 

No of Acceleratxons No. of Accelerations Total Number 
of Duration Greater of Duration Between of 
Than 0 02 Second 0 01 and 0 02 Second Accelerations 
and of Magnitude and of Magmtude 
Greater Than Greater Than 
Element Settmg Element Settmg 

6 0 5 1 2 
2 1 3 
1 0 1 
0 1 1 

Note Battery voltage greater than 28 volts 
Intervals between accelerations were greater than 0 12 second 

locatIon was used smce the severity, dura- matIc counter unit, the recordmg osc~llo- 
tlon, and frequency of accelerations so graph, and the amphfler secured to the bench 
obtamed were consldered to represent a mslde the alrplane A swltchlng arrangement 
severe test of the response characterlstlcs capable of actlvatmg the two mstruments 
of the automatic counting accelerometer sxnultaneously was mstalled 111 order to 
The two multlconductor cables were brought coordinate the counts obtamed by the auto- 
through the wmg to the recordmg mstruments matlc countmg accelerometer with the oscll- 
mslde the alrplane Fig 13 shows the auto- lograph traces 

Fig 13 Recordmg Equipment Used In AIrplane To Secure Data From Accelerometers 
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Fig. 14 Portion of Osclllograph Record Showmg Typical Landmg Shocks 

While warmIng up the engmes of the 
DC-3 prior to take-off, the mstrumentatlon 
was activated No recordmg by the counter 
umt occurred from the engme eacltatlon. 
While engme excltatlon 1s not recorded by 
the Instrument. the actual recorded acceler- 
atlons durmg landmgs may have resulted 
from addltlon of both the engme excltatlon 
and the landmg accelerations Th,s 15 con- 
sldered desirable smce the combmed accel- 
eratlons could prove slgnlflcant from a 
structural standpomt 

The maxmmm acceleration experienced 
durmg landmgs with the plckup umt mounted 
on the axle was about 5 g, mcludmg the 
effect of gravity Maximum accelerations 
between 2 0 and 2 5 g were recorded uhen 
the sensmg umts were mounted mslde the 
alrplane near the center of gravity 

Areproductlon of aportlon of an oscll- 
lograph trace obtamed durmg a IandIng with 
the plckup unit and acceleration sensmg 
element secured to the IandIng gear axle IS 
shown In Fig 14 It ~111 be noted that a 
0 02 second mlmmum duration response of 
the automat,= countmg accelerometer could 
result In the countmg of shocks of less than 
their peak value or In the failure to count 
very short duration shocks Smce the ele- 
ments ~111 respond to shocks havmg a dura- 
tlon as short as 0 0001 second and smce the 
relays may be adJusted to provide a counting 
clrcult response to shocks havmg a duration 
as short as 0 005 second. this Instrument 

may be adJusted for faster operation If con- 
sldered desirable 

The results obtamed by comparmg the 
flight test records of the automatic counting 
accelerometer and the osclllograph are 
summarized In Table II From the-table It 
~111 be seen that the Instrument records all 
shocks havmg a duration equal to or greater 
than 0 02 second and counts many shocks 
havmg a duration as short as 0 01 second 
This 1s not a detrxnent to the practical use 
of the Instrument and may be consldered 
desirable, smce the only purpose of havmg 
a txne lxrnt mcorporated In the counter 
clrcult 1s to elxmnate the recording of engine 
and other high-frequency vlbratlons 

CONCLUSIONS 

1 The automatlc countmg accelerometer 
counts all accelerations of duration equal to 
or greater than CI 02 second, provided that 
the accelerations occurred at Intervals equal 
to or greater than 0 12 second. 

2 The automatx countmg accelerometer 
may be adJusted to lxmt Its txne response to 
shocks lastmg from 0 005 to 0 05 second, 
with correspondmg shock frequency re- 
sponses of 0 105 to 0 150 second or longer 

3 The adJustment range of the plckup 
elements of the automatic counting acceler- 
ometer 1s from 0 to 5 g l 0 1 g 

4 The automatic counting accelerometer 
1s sultable for use In alrcraft toobtam sta- 
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TABLE II 

RESULTS OF FLIGHT TESTS 

Automatic tountmg 
Accelerometer 

Osclllograph Record 

Plckup Unit No of Acceleratmns 
of Durat,on Greater 
Than 0 02 Second 
and of Mannltude g I I Greater Than 

Element settmg count Element Settmg 

A 20 35 27 
B 25 

I 
24 

I 
18 

C 30 6 4 
D 40 3 
E 50 

I I 
1 

1 
0 

Note Battery voltage greater than 28 volts. 

tlstlcal data concernmg the number and 
seventy of acceleration shocks experienced 
Engme and other v,bratu,ns expenenced 11, 
flight had no adverse effect on the operatxon 
of the automatic countmg accelerometer 

5 The automatic countmg accelerometer 
operates rehably at potentlals from 28 to 36 
volts dc and at temperatures between 0 and 

No of Acceleratmns Total Number 
of Duratmn Between of 
0 01 and 0 02 Second Accelerations 
and of Magnitude 
Greater Than 
Element Settmg 

6” 35 24 
5 9 
2 3 
1 I 

90°F 
6 The voltage of new batteries, as ,n- 

stalled III the automatic countmg acceler- 
ometer. dropped to 28 volts after operatmg 
contmuously for a penod of 62 hours at an 
amblent temperature of 90’ F or after 
10 hours at an amblent temperature of 
0” F 

L- 


