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Calibration of Accelerometers 
By Samuel Levy, Albert E. McPherson, and Edward V. Hobbs 

This paper descrihes three accelerometer calibrators. These calibrators were developed 

to provide a convenient means fo r calibrating lightweight accelerometers of thc types used 

for measuring accelerations on ai rplanes in flight. The first calibrator is a shakin g table 

having a sin usoidal motion " 'ith frequencies of 20 to 110 cycles per second and accelerations 

up to 80 gravity; the second is a portable calibrator producing a known pulse of accelera­

tion with a peak valuc between 1 and 20 gravity; and the third is a centrifuge, wllich de­

vclops a maximum steady acceleration of about 1,000 gravity. 

I. Introduction 

Accelerometcrs of the types used to measure 
accelerations on airplanes in flight consist of a 
mass mounted on sp rings inside a casco Damping 
is frequ ently used to limit the responsc of the 
accelerometer at its resonant frequency. The 
mass is usually guided to make the instrument 
scnsitive to accelerations along one line only. 
The output of the accelerometer is recorded 
mechanically for some of the larger instruments. 
For most of the smaller instruments t Il('. outpllt is 
in the form of clwnges in an electric circuit, 
whi ch arc recorded on an oscillograph, an oscillo­
scope, or a pen-and-ink recorder. In the working 
range, the indi cated responsc of the accelerometer 
is nearly proportional to the applied acceleration. 
The factor of proportionality is defined as the 
calibration factor. 

Errors can arise in the accelerometer indicat ion 
from several sources. The primary source of 
error is variation in the output with the frequency 
of the applied accelerations. This may be due to 
frequency effects in either thc accelerometer itself 
or in the associated recording circuits. Second­
ary sources of errors arc (1) nonlinearity of output 
with variation of applicd acceleration at a fixed 
frcquency due to "stops" that arc not properly 
set or faulty design, and (2) response to accelera­
tions applied in a direction transverse to the axis 
of the accelerometer du e to misalinement of the 
instrument or inherent design characteristics. 

The calibrators described in th is paper were 
developed for the Bnreau of Aeronalltics, Navy 
Department, to give information on the calibra-
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tion factors and on the magnitude of errors 111 

accelerometers i ntencl cd for ai l'plane use. 

II. Sinusoidal "Shaking Table" 

The" shaking table" calibrator was intended to 
determine er["orsin calibration factor due to 
frequency effects. For th is purpose it was essen·· 
tial that the table have a nearly pure sinusoidal 
motion with a minimum of harmonic distortion 
over a wide freqnency band. 

FIGUHE 1. Sinusoidal shaking table for calibration of 
accelerometers . 
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The shaking table is shown in figure 1. It 
consists of the carriage, A, to which the accelero­
meter is fastened, and means for shaking the 
carriage, which includes an eccentric disk, B , 
riding with the carriage and a 1/2-hp 8,000-rpm 
115-v a-c- d-c series motor, 0, for rotating the disk 
over a wide range of speeds. 

The carriage, A, weighing about 1.2 lb, is guided 
in a nearly straight line in a horizontal direction 
by flexure plates, D. The stiffness of these flexure 
plates determines the natural frequency of vibra­
tion of the table and, therefore, sets a lower limit 
to the speed range of the table. The natural fre­
quency of the flexure plates, considered as plates 
clamped at both ends, determines an upper limit 
to the speed range of the table, beyond which un-

The table is isolated from building vibration by 
l %-in. rubber shock mounts, E, and from vibration 
of the driving motor by a 7f-in.-thiek sponge-rub­
ber shock mount, F. In order to prevent coupling 
between the vibration of the carriage and any 
nearby flexibly supported masses, the mass of the 
supports, }.;[, was made much larger than the mass 
of the carriage, A, and the shock mounts were 
chosen to make the natural frequency of the sup­
ports lYt less than 5 cis. Pieces of sponge rubber, 
G, are used to keep the assembly in balance. 
Figure 2 is an assembly drawing of the shaking 
table. 

The drive belt, H , between the pulley, I , and 
the disk, B , figure 1, is a taut single strand of 
No. 30 cotton thread. It was found that the small 
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FIGURE 2. Assembly sheet, shaking table. 
P art numbers rerer to shop detail drawings (detail drawings available from Nation al Bureau or Standards upon request). 

desirable high-frequency vibrations appeal' in the 
acceleration output. Four pairs of flexure plates 
are provided for operating the table over four 
speed ranges. The table is driven well above its 
natural frequency in order to make the amplitude 
insensitive to small variations in the speed of the 
driving motor. Extraneous high-frequency accel­
erations due to bearing noise are minimized by 
holding the eccentric disk, B, in a relatively long 
plain sleeve bearing having a clearance of the order 
of 0.0003 in . in preference to any multipieced 
bearing. Ball bearings previously used in similar 
equipment were found to introduce high-frequency 
accelerations corresponding to the passage of each 
ball. 
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knot in this thread had no noticeable effect on the 
acceleration applied by the table . 

The eccentric masses, J, figure 1, are standard 
%-in. bolt-nut combinations when large amplitudes 
are required and are replaced by specially made 
small masses when low amplitude is required. 
The masses are attached to disk B without set 
screws, since they show no tendency to vibrate 
loose on the rotating disk, B. 

1. Operation 

The accelerometer to be calibrated is attached 
to the carriage, A, figure 1, with its center line on 
the center line of the carriage. 

The maximum acceleration of the carriage, A, 
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and the accelerometer attached to it is computed 
from the formu la for h a rmon ic motion, 

a=14.2g C ,000YD, 
where 

a = pefl.k accC'lcration 
g= acceleration of g ravity 
S = frequency in cycles per minute 
D = doLlble ampli t ude in inchcs. 

(1) 

The frequency of vibration, S, is m easured wi th a 
stroboscopic tachometer. The double amplitude, 
D , is measured by observi ng th e extrem e pos it ions 
of a bright spot on the carriage through a sta­
tionary t elescope h aving a r eticule graduated to 
0.01 in. Excellent definit ion of th e extreme posi­
t ions of m otion was obtai ned by observing a brigh t 
O.OOl-in . wi re, K , figure 1, illum inated from th e 
s ide . Gooel co ntrast was obtained by placing 
this wire ac ross t he nfllTO\\- sl it in t h e dull·black­
paper box shown at L , figure J , and illum inating 
th e wir(' h om a point to t he side and sligh tly 
b elow th e sli t. Th is measur ing system permitted 
m easurement of t h e dou ble ampl i" lcle to ± 0.001 
111. 

The ampli t ude o f v ibrat ion of the car riage is 
ch anged by c1lilnging tIle magn itude of Lhe eccen­
t ric J, in disk , B. Th is is clon e eith er by bolting 
a s ingle mass of s ui tuble size tllrougb a hole in 
t h e disk or by bolting a pa il' of eq ual masse's, 1\1, 
through a pai l' of holes in t h e disk. Th e effectivc 
unbalan ced mflSS, m, of s uch a pa il' of masses 
depcnds on the angle, 0, s ubte ndecL by t h em at 
th e cen ter of the disk and is given by 

o m = 21\1 cos _ . 
2 

(2) 

The bearing in d isk B is lubricated with light 
sp indle oil appli ed t o the felt washers at the ends 
of the disk bearing befo re each calibration r un . 
Large accclerations at j)igh speeds must not b e 
app lied to th e carri age, A, for too long a period , 
as they may overheat tbe bearing, with resul Li ng 
permanent dam age Lo thc close fit of th e bearing. 

Th e building up of excess ive amplitudes at 
resonance is avoid ed eitb er by holding Lhe car­
riage by hand aL t b e resonant speed or by pass ing 
qu ickly through the resonan t sp eed. 

A con tinuous cali bration as a function of fre­
quency is obtained conveniently by recording the 
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accelerometer output on an oscillograph equipped 
with a t ime trace. Th e output of t he accelerom­
eter being cali brated is reco rded as t h e sb aking 
table is allowed to coast down f rom an initial 
frequ ency, So, a nd double amplit ude, Do. In 
t hi s case, t h e frequency, S, while coasting, is 
obtained directly from the record, whereas t h e 
corresponding double amplit ude D is computed 
from 

where Sr is t he resonant speed of th e table. The 
p eak accelerat ion at any speed , S, is then com­
puted by substituting Sand D in cq . 1. 

2 . Range 

The double ampli t udes obtained during calibra­
t ion of variou s instruments wi th the table are g iven 
in figure 3 for each of the four seLs of fl exure plates 
and for two or three en-ecLive eccenLric weights, m, 
in each case. It will be noted tll at the ampliLude 
with a g iven set of flexure plates is not exactly pro­
por Lional to th e eccen t ric weigh t, m , used. The 
r eason for this is Lhat th e basic weight of 1.2 lb 
of Lhe Lable is s uiJs tanLinlJ y increased by Lhe 
m asscs, m. Th e increase is greaLer when a pair 
of ('qual mass('s, 1\ [ (eq 2), is used Lo g ive Lhe 
dfecLi \Te mass, m, than when a single mass is used. 
The eil'ecLive eceen tric \Veigh t used for a given 
double ampli tude varied also with the weigbL of 
Lhe ins trument being calibraLed a nd with the fre ­
quency. The la rgest double ampliLucle obLained 
was 0.44 in., figu re 3,a; the high esL frequency was 
117 cis, figu re 3,c. 

Tlll' curves of double amplitude versus freq uency 
in figure 3 were conve rted into th e eurves of peak 
aecl'leration versus fr equ ency, figure 4, by s ub­
stiLution in eq 1. Th e largest acceleration ob­
tained was 81 g, figure 4,b. 

A typ ical record of acceleration of the carriage 
as a f unction of time, obtained with a Stath am 
aec('}erometer , is shown in figure 5,a, and with an 
N BS vacuum-tube accelerometer, 1 is shown in 
fig ure 5,b. It is evident that the curve of accelera­
lion ve rsus time is nearly sinusoidaL 

The acceleration-time curves were practically 
sinusoidal for all test points shown in figures 3 

1 Waller Ramberg, J. Researcb NBS 37,391 (1946) RP1754 . 

361 



r 

.S 

.. 
'" ~ :':: 
'Q. 

E 
0 

~ 
.Il , 
0 

Q 

.2 

0 
Q 

.4 

.2 

'\. m,lb 

~O.16$ 

----- .131 

'----_ ......... . 066 

m,lb ...... 
................... O. Ob7 

'\. m,ib 

_~O. 114 

" • • • • ' .011 

b 

",!" 
'\ m.lb 

'... 0."'-7 - ....... - ... 
. 041 

.041 

°O~~~~~~~O~~~~~'O-O~O~~~~-S~O~~~~~'~~ 

fr.qu.nc~, Cp5 
d 

FIGUR~J 3. Displacement. amplitt'de vs. frequency for sinu­
soidal shaking table (m = effective eccentric weight). 

a, 0.030-in. fl exu re plates; b, 0.03i-in . flexure plates; e, O.053·;n. f1exlll'e 
plates; d, 0.064-in . flexure plates. 
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FIGURE 4. Acceleration versus f requency for sinusoidal 
shaking table (m = effective eccentric weight). 

a, 0.030-in. flexure plates; b, O.03i-in. flexure plates; c. O.053-in. flexure 
plates; d, O.064-in. flexure plates. 
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FI GURE 5. T ypical records from accelerometers on sinu­

soidal shaking table. 
a, Statham accelerometer, freq uency 31 cis, acceleration ampli tude 5.6 g; 

b, NBS vacuum-tnbe acceleration pickup, !requeney 31 cis, acceleration am· 
plitude 6.2 g. 

and 4. It was concluded that the shaking tablE' 
was capable of applying sinusoidal accelerations 
to accelerometers weighing up to 0.5 lb over a 
band of frequencies between 20 and 110 cis . 

III. Portable Calibrator of "Pulse" Type 
The portable calibrator of the "pulse" type was 

designed for use in the field, where it might be 
necessary to determine the calibration factor for an 
accelerometer and its associated electrical circuits 
just before or after a test. A single spring-mass 
combination is sOlnetimes used for this purpose; 
however, it has th e disadvantage of subj ecting 
th e instrument to a suddenly applied accelera­
tion, which tends to produce resonant response in 
th e instrument and thus prevents i t from indicat­
ing satisfactorily. In the portable calibrator of 
the pulse type, the acceleration increases gradually 
from zero to its maximum value. 

The calibrator, figure 6, is essentially a three­
mass system consisting of a relatively heavy mass, 
M I , and two relatively ligh t masses, M2 and lVl3• 
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FIGURE 6. Portable cali brator of " pu lse" type for high­
f req1lency accelerometel" 

The light mass, 1112, is flexibly suppor ted by mass 
M J, and mass )J;[3 is Hexibly supported from M 2. 

The acceleration pickups arc attached to mass J.lIJ2• 

They are subj ected to a defmite pulse of accelera­
tion, rising smoothly from zero when mass )J;[3 is 
suddenly released from a deflected position. 

The three masses are connected by double 
fiexure plates A and B. Double, rather than 
single, flexure plates arc used, since they prevenL 
rotation of mass )J;[2, thereby subj ecting all accel­
erometers on M2 to the same pulse of acceleraLion. 
The position of )J;[3 relative to )J;[l , before release, is 
controlled by the point of engagement of the pawl, 
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C, with the seven-position ratchet, D. The cable 
support, E, i provided to ecure all except the 
last 1'ew inches of accelerometer cable to the heavv 
mass, Nfl. The whole calibrator is suspended 0~1 
th e win's . F, which provide an effective shock 
mount wiLit negligible damping. 

~lass 1\J3 is released by drawing the pawl, C, 
with the release wire, G, which is guided to mini­
mize its effect on the motion immediately after 
release. 

An assembly drawing of the ca,libratoris given 
in figure 7. The calibrator was originally buil t 
for the calibration of vacuum-tube acceleration 
pickups (see footnote 1), and it is equipped with 
special clamps for mounting the unmounted pick­
ups on mass )JI[2. Jt has an additional mounLing 
table, figure 7, part 25 , [or aLtaching other 
p i('kups. 

In assembling the calibrator, an bolts are 
tightened as much as pos ible to reduce mechanical 
damping to a minimum and to insure th at no joint 
will lift clear du ring vibration , thus l'allSlllg non­
linear behav ior. 

Distance A, fLgure 7, is clIO en so that the 
release pawl engage the lowest tooth on the 
raLchet when Lhe cali braLor is hanging vertically 
and the springs arc not bent. TILi s distance is 
abouL 3.0 in. 

Distance H, figure 7, is chose n so LhaL Lhe release 
pawl fully engages thr highesL Looth on Lhe ratchet 
when the nl'xure sp rings, parL 14, are not bent. 
This distance is about 3.3 in. 

Distance C, figure 7, is chosen so that Lhe hole 
in the trigger lock, pm'L 15, engages a No. 6- 32 
filistel'-head screw in the side of Lit(, upper trigg(' r 
block, part 13, in such a way as to hold Lhe pawl 
out, of contact with Lhe raLclwt during vib ration 
of the calibrator. A Lhin piece of rubber is placcd 
beLween Lh e Lriggcr lock and the upper trigger 
block to cushion the closing of Lhe lock and thus 
prevent Lhe se LLing up of undesi rable hi gh-fre­
qu ency vibrations. The offset dis tance, C', be­
tween Lhe cenLer of the hole in the trigger lock and 
the center of the filisLel'-head screw in the upper 
trigger block is about 0.1 in. when the pawl 
cngages Lbe lowest tooth of the ratchet. 

DisLance D, Ilgure 7, is chosen so that the base 
of Lhe calibrator hangs vertically from the sup­
port wires when the release pawl engages the 
lowest tooth of the ratchet. This distance is 
about 0.5 in. 
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FIGURE 7. Asrembly sheet, pulse calibrator. 
P art n umbers reler to sholl drtail drawings (detail drawings available from l\ational Bureau of Standards). 
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FIGURE 8. Calibration of pulse-type calibmtor using 
vacu u m-l u be acceieromele?'. 

Distance E, figure 7, is chosen so that the line 
of action of the trigger release wire is in the same 
plane as the support wires. This distance is 
about 3.1 in. 
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1. Operation 

A convenient method of using the pulse cali- I 

brator is as follows. 
Attach support bracket H, figure 6, to edge of 

table by means of the C-clamp and suspend cali­
brator by inserting bar J in the bracket as shown. 
After checking that the calibrator hangs vertically 
and clear of obstructions, it is removed from the 
suppor t bracket so that the accelerometers may I 

be more readily attach ed to mass M 2 • Any cable 
connections to the accelerometers are attached 
to the clamp, E , :figure 6, about 6 in. from the 
instrument. The calibrator is again suspended 
and "cocked" to the desired no tch. When the 
calibrator has come to rest, the pulse can be initi­
ated by means of th e trigger wire, G. 

A typical acceleration-time curve for the cali­
brator is shown in the insert in figure 8. Most of 
th e acceleration is produced by vibration of the 
calibrator in its two principal flexural modes at 
frequencies of about 12 and 30 cis. In addition, 
there is a small superimposed acceleration at 
about 250 e/s due to vibration of the springs in 
their fundamental mode as bars clamped at their 
ends in the masses , 1.£\, M 2, and M 3 • 

The nominal pulse of acceleration is taken as 
that produced by the two low-frequency modes 
only. It is obtained from the trace of accelera­
tion versus time by fairing a curve through the 
mean points of the high-frequency oscillation. It 
was decided to remove the high-frequency com­
ponent in this manner as the calibrator is designed 
primarily to check accelerometers, which should 
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record accelerations with a freqllency up to 100 
cycles pel' second but Deed not record accelera­
tions with a frequency as high as 250 cis. 

The second peak of th e acceleration-time curve 
(A, fig. 8 insert ) is Laken as the calibrating accel­
eration. CalculaLion of th e motion of M 2 on the 
assumption Lhat 1.1[1 is mllch larger than M2 or 1113, 

and that the spr ing joining 1111 and 1.12 has the 
same stiffness, le , as the spring joining M2 and 1\1[3, 

shows that the acceleration of 1\12 is given by 

where 

lc 
a= d .. /4NN + M 22 (cos At-cos Bt), (4) 

a= acceleration of 1\;[2 

d= ini tial deflec tion of M 3 

A2= 21\~:M3 (M2+ 2M3)+ ·/1\IN~2 

B2~21.~M3 (ltIJ2+2M3)- .,iM 22+ 4J.vN . 

W11Cn 1.12 and ltI{3 are nearly equaJ, eq 4 shows 
that for the second peak, the phase relation o[ th e 
two principal mocies is such that a small chan ge 
in the mass of N{2 , co rrespond ing to a change in 
the mass of Lll(' insLl'ument being C'alibraLeCi , causes 
a change in th e peak acceleraLion, wll ich can usu­
ally be neglected. 

2. Calibration of Calibrator 

The acceleration o[ ltIiz at the second peak in the 
acceleration-time Cllrve for release from a given 
tooth on tIl e t rigger ratchet may be determined 
with a vacuum-tube accelerometer (sec footnote 
1) as a secondary standard , using tllC following 
procedure: 

1. The accelerometer is subjected to a l-g 
change in acceleration by attaching it to a heavy 
mass, which is th en suddenly released. The out­
put for three consecutive releases of the heavy 
mass is recorded . 

2. Using th e same recording equipment, the 
accelerometer is then moved to the calibra tor , and 
the output for release from each of the ratchet 
teeth is recorded. 

3. Step 1 is repea ted. 
4. The acceleration of M z at the second peak in 

the acceleration-time cur ve, for release from a 
given tooth on tllC trigger ratchet, is determined 
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on the assumpt ion that the accelerometer output 
increases linearly with the applied acceleration and 
that the output per gram is th e average of the s ix 
read ings obLainrd in step 1 and 3 . 

Three C'a libralions of a cali braLor were made by 
using Lllis pl'ocecl m e. Til e observed acceler aLions 
are shown as poi ll ts in figure 8, togetber wiLh a lill e 
fai red through Lhe po in ts. Only two of the 21 
measllred poin ts d iffer from this line by more Lhan 
0.2 g. The line indicaLes a maximum acccier-ation , 
corresponding to release from too th 6, of 1 g. 5 9 and 
a minimum acceleration, for release from tooth 0, 
of 0.8 g. 

The change in maximum acceleration applied by 
th e calibrator, due to a change in the weight of th e 
insLrumenL being calib l'aLed, was measured [or the 
calibrator used auove by s ll ccess ively addi ng 0 .1-, 
0.:3- , and 0.5-lb " 'eighLs Lo 1.12 and repeating th e 
calibral ions as before. '1'l lese calibralions were 
carri ed ouL only for release from tooth 2 and tooth 
5 of the raLchet. The results are sho\\"11 in figure 9 
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FIGURE 9. Effect of added weight on Olltput of pulse cali­
brator. 

Added weight in pounds-' . 0; O. 0.1; D, 0.3; 6, 0.5 
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FIGURE 10. CerztTijuge jor calibration oj accelerometers. 

together with points taken from figure 8. The 
addition of weight to M2 caused a decrease in maxi­
mum acceleration of the order of 1 percen t per 
0.1 Ib of added weight. 

It may be concluded that the portable calibrator 
of the pulse type may be used in the field for cali­
bration of accelerometers weighing 0.5 Ib or less, 
with a flat response up to at least 30 cis and with 
a range up to about 20 g. 

IV. Centrifuge 

The centrifuge was designed for use in the lab­
oratory to give an accurate measure of the calibra­
tion factor and to check the linearity between ap­
plied acceleration and response up to high sus­
tained accelerations. The centrifuge is shown in 
figure 10. It consists of a horizontal disk, A, 
which is rigidly attached to a vcr tical spindle 
mounted on preloaded ball bearings. The as­
sembly of the spindle is made clear by the sec­
tioned drawing in figure 1L 

The spindle is driven with a 7~ -in. V -belt con­
nected to a 7~-hp . variable-speed motor (not vis­
ible in figure 11 ). The accelerometer is fastened 
to disk A at B. E lectrical connection to the 
accelerometer is made through the slip rings, D. 
Dynamic balance is maintained by fastening a 
balance weight an equal distance from the axis 
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of the table opposite B. Protection against rup­
ture during test is provided by surrounding disk 
A with a guard ring, C, which is lined with oil­
base modeling clay. 

The centrifuge is mounted on sponge rubber 
pads, E, to give it a low critical speed, about 5rps. 
Disk A will then rotate about its own center of 
gravity at the operating speeds, well above the 
critical speed, regardless of deviation from per­
fect balance. 

The table was designed for operation at speeds 
up to 30 rps. This corresponds to a centripetal 
acceleration up to 1,000 9 at the periphery of 
of disk A. With suitable attachments, acceler­
ometers weighing 1 Ib may be accommodated. 

The ball bearings used are Ford part No. 
B- 7065. In assembling the spindle, the bearings 
arc preloaclecl to the point of slightly restricted 
rotation by shimming between the inner race of 
the bearing and the shoulder on the spindle or 
between the outer race of the bearing and the 
shoulder on the housing. The bearings must be 
entirely clean of abrasive matter and lightly oiled. 

The slip rings are made of copper, and their 
brushes are made of copper-graphite, National 
543. Both must be kept clean and dry. No 
lubricant is used on the slip rings. 

1. Operation 

The accelerometer to be calibrated is attached 
to disk A, and a counterweight of equal mass is 
attached diametrically opposite and equidistant 
from the center of the spindle. 

The acceleration is computed from Lhe formula, 

(5) 

where 

a= acceleration. 
g= acceleration of gravity. 
S = speed in r evolutions per minute. 
D = diameter, in inches, of circle traversed 

by the center of gravity of the active 
element of the accelerometer. 

The speed of rotation of disk A is measured 
with a stroboscopic tachometer. It was found 
helpful to place 10 marks on disk A, spaced at 
equal intervals around the disk. Nine all-black 
marks and one black with a white line thTough it 
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FrC U HE 11. CentnJuge assembly. 
Part Ilumh('rs refer to sliop detai l drawings (deta il drawings ava ilabl{' from Na tional nul'cuu of Standards upon request). 

aided in making accurate measurements of the 
speed of roialion of Cli k A . 

V. Comparison of Results 

Th e performance of th e pulse-type calibrator 
was compared with that of the sinusoidal shaking 
table by calihrating the accelerometers, A and 
R figure 12, on both devices. 

Accelerometer .il is an accelerometer of the 
vacuum· tube type described in Lhe reference given 
in footnote l. It is undamped and has a natural 
frequency of about 800 cycles pel' second. Accel­
erometer B is a Statham accelerometer. I t is 
damped and has a natural frequency of about 
350 cycles per second·. 

The circuits used in each test and the results of 
the calibration are given in figure 13 for the 
vacuum-tube accelerometer and in flgure 14 for 
the Statham accelerometer. Inspection of these 
figures shows that the measured accelerations 

Calibration of Accelerometers 

a b 
FrCUHE 12. A ccelerometers. 

<t. N BS vacuum·tube accelerometer; b, Statham 12-g acrelerometer. 

differed less than ± 0_5 g from a common straight 
line faired through the points. 

1. Check of Calibration Methods 

The procedure for calibrating under steady 
acceleration on the centrifuge was checked by 
comparing the recorded output for a vacuum-
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0 , shaking table (first cali bration); D, pul,e (sccond calibration); 1::. , 
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FIGURE Hi . Galvanom eter records. 

a, Cent rifuge, 20 g, 0.805 mm/g; D, pulse calibrator, 19.2 g, 0.788 mrn/o; c, 
s inusoidal calibrator, 1 9.~ {', 0.784 mIll/g. 

t ub e accelerometer subj ected to about 20 g on the 
centrifuge with that obtained on the shaking 
table and on the pulse-type calibrator. The out­
put was measured with an electric circuit 2 by 
using a recorder with a galvanometer of 300 cis 
natural frequency. The records are reproduced 
in figure 15. It may be seen that the output for 
1 g deviated less than 2 percent from the average 
value for the three methods. 

2 Shown in fi gure 4 of "Tile measurement of acceleration with a vacu um 
t ube," AlEE 'l'ransactiollS && (1047) by W aller Hamberg. 

Journal of Research 



VI. Conclusions 

The sinusoidal calibrator may be used to cali­
brate aeceleromeLers " 'eighing ~p to 0.5 1b, over 
a band of fr equencies between 20 and 110 cis. 
Amplitud es up to 0.4 in . may be applied at the 
low end of the frequell cy bane!. Accelerations up 
Lo 80 g may be app li ed ftt the high end . 

The por table calibralor of lli e pulse type may be 
used Lo check accciel"Omete rs with a weight up to 
0.51b for recording accelerftL ions wi th a frequency 
up Lo aL least 30 cis. The calibrator applies Lo the 
accelel"Ometer a k nowJl pulse of acceleration with 
a peak value that may be adjusted in six steps 
between about 1 and 20 g. 

Calibration of Accelerometers 

The centrifu ge may be used to calibrate accel­
eromete rs weigh ing up to 1 Ib with steady accelera­
tion up to 1,000 g. 

Acknowledgrnen Lis du e th e Bureau of Aeron au· 
t ics, Navy D eparLm en L, who e resea rcil proj ecLs on 
accelerat ion pick-up have p rovid ed Lhe impeLus 
and the necessa ry fin a ncial support for Lbe wo rk 
presenLed in tllis pa per. The allLhors Lake l itis 
opportunity Lo acknowledge also LIl(' assistance of 
members of the Enginerring Mechan ics Sectioll of 
the National Bureau of Standard s. 
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