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Report No. ~-7 

RHK/emh 
Aberdeen Proving Ground, Md. 

April 16, 1936 

VELOCITY lli'HFORMITY MID PIEZO-ELECTRIC GAUGE RECORDS 
OF VARIOUS TYPES OF CHARGE FOR THE 10" GUN 

In Connection 1vi th Project K:W 250 - Study of the -
Factors Involved in the Design of Propelling Charges. 

Abstract 

Piezo-electric gauge records were taken of the pressure of single 
section and t1vo section unstacked charges and also of four section 
stacked charges. It vras found that the four section stacked charge 
was the only type that gave smooth pressure-time curves. The velocity 
dispersion for this type of charge was much smaller than for the other 
ones. 

Introduction 

A number of charges of different types 1vere fired in January 
and February 1936, in the 10" gun in connection 1-rith O.P. 's 5240 
and 5310. Piezo-electric gauge records of some of these rounds 
were obtained. The object of this report is to discuss the velocity 
uniformity results obtained in the light of the character of the 
piezo-electric gauge records. 

Piezo-electric gauge apparatus 

Piezo-electric gauge records l·rere · taken for each type of 
round. These vrere the first records in lvhich the cathode ray 
oscillograph >vas used to record the pressures of guns more 



remote from the Instrument Building than the :Main Front. Dr. 
Hodge built an amplifier l·lhich I·Jas placed near the gtm. The output 
vas tal<:en directly to the cathode ray oscillograph for the firings 
on January 17. 

It l·ias found that there I·Tas a considerable distortion of the 
calibration records made on this date. This lead to a study of 
the theory of the propagation of vmves along vlires, a theory vrhich 
1.ras developed many years ago by Heaviside, Poincare 1 and others. 
In the light of this theory j_t I·Tas found that the Haves are reflected 
at the practically open end of the drcuit at the plates of the 
oscillograph. It 1vas seen that to prevent the reflection of these 
\·Taves, it vas necessary to have the end of the line shunted by a 
resistance vrhich is approximately equal to the impedance of the 
line per em., about 300 ohms. This made j_t necessary to introduce 
a second amplifier near the oscillograph, the output of lvhich 1-ras 
impressed on the plates of the cathode ray oscillograph. 

The system seems to have a tendency to oscillate vhich is 
probably the cause of the broadening of the lines as shovn in some 
of the records obtained in the firings of February 19. 

Although the records obtained on the vrhole are considered 
rather promising some more development vill have to be made before 
they can be depended upon for quantitative purposes. 

Results 

The velocity results obtained with these charges and other 
details are given in the attached firing records Nos. 8794 and 8833. 
From the firing records, it may be seen that the mean deviations 
in velocity for the three types of charge are as given in the 
table belovr: 

Type of Charge 

Single section unstacked 

~v-o section unstacked 

Four section stacked 

No: 
of 

Rds. 

4 

5 

4 

* Solenoid. velocities only consic1ered. 

2 

Mean Deviation 
in Velocity -l<­

f/s 

3.3 



Diagrams of the types of charge are shmm in fig. l. 

Type of Charge Diagram 

8 OZ. A-l 32 OZ. A-l 

Single section unstacked 

21~ OZ. A-l 31 IGNITER 

Tim section unstacked 

20 OZ.. BLACK POl-illER IGNITER 

Four section stacked 

The diameter of the chamber is 11.8 inches. 

Fig. l. 
Copies of the piezo-electric gauge records are attached. 

Discussion 

It :rnay be seen that l·rith the unstacked charges J pressure waves 
of appreciable amplitude occurred and there does not seem to be 
much difference betlfeen the amplitude of the \·raves produced by the 
t1m types of charge. On the other hand the oscillations of the 
pressure-time curv-es obtained lvith the stacked 4-section charge are 
much smaller than those obtained l·rith the other types of charge. 
As has been stated the mean dev:i.ation obtained 1-rith the stacked 
charges vas much less than the mean deviation for either type of 
;unstacl<.:ed charge. This result confirms the results obtained in 
the 155 nnn Gun G.P.F. (See Report No. 45) and also the results 
obtained in the 75mm Gun l89T and the 311 Gun 

8 OZ. A-l 



Moc1el 19rr, namely, that if a type of charge has a large 
dispersion in velocity and also appreciable pressure \·laves, 
a change in the method of j_gnit :Lon or arrangem.ent of the 
charge vrhich reduces the amplitude of the pressure \·raves, 
1vill also reduce the dispersion in velocity. 

H. H. Zornig, 
Lt. Col., Ord. Dept., 
Chief Research Division 
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