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The "chemical"  shock tube method, f i r s t  used in 
1955 [1], occupies an important  p lace  among the v a r i -  
ous methods of invest igat ing chemical  react ion kinet-  
ics.  The pr inc ip le  has now been quite thoroughly de-  
veloped. In chemical  shock tubes the neces sa ry  r e a c -  
tion t ime is de te rmined  by the delay in burs t ing d ia -  
phragms Nos. 1 and 2, which respec t ive ly  separa te  

Fig.  1. Diagram of chemical  shock tube: 1) 
d iaphragm No. 1, 2 )d iaphragm No. 2, 3) 
react ion chamber ,  4) h igh -p re s su re  cham- 
be r ,  5) evacuated vesse l ,  6) detonation 

chamber ,  7) plunger sect ions.  

the high- and l o w - p r e s s u r e  chambers  and the high- 
p r e s s u r e  chamber  and evacuated vesse l  (Fig. 1). This 
delay de te rmines  the difference in the t imes  of a r r i v a l  
at the observat ion  point of the incident or re f lec ted  
shock and the ra re fac t ion  wave assoc ia ted  with the 
burs t ing  of d iaphragm No. 2. 

A common method of burs t ing d iaphragms is to use 
plungers  dr iven by the p r e s s u r e  c rea ted  in a detona-  
tion wave. F o r  this purpose  it is cus tomary  to employ 
a detonation chamber  f i l led with mix tures  of hydrogen 

and oxygen. In this case the delay in t r igger ingplung-  
e r  No. 2 as compared with plunger No. 1 is de t e r -  
mined by the difference in the lengths of the tubes 
connecting the plunger sect ions of the shock tube and 
the detonation chamber.  

At the All-Union Scientific Research  Institute of 
Natural Gas we have developed a new sys tem of b u r s t -  
ing diaphragms which makes  it poss ib le  to vary  the 
delay over a broad interval  without using a detonation 
chamber.  

This sys tem consis ts  of two identical  devices with 
plungers  which a re  actuated by powerful springs with 
a force  of about 750 N. Each of these devices is 
equipped with an e lec t romagnet ic  lock which makes it 
poss ib le  to hold the plungers  in the cocked state with 
the spr ings  compressed .  A section through the plunger 
is shown in Fig. 2. In the compressed  s tate  a power-  
ful spr ing t r i e s  to push out the plunger. The plunger 
is  cocked manually by means of a special  rod which is 
screwed into the body of the plunger by turning a knob. 
After  the power supply to the e lec t romagnet  has been 
turned on, this rod is unscrewed. In o rde r  to ensure  
that the h i g h - p r e s s u r e  chamber  is  a i r t ight  during 
evacuation, the rod is sea led  with a teflon gland. 
Thanks to the use of a powerful spr ing and a smal l  
plunger mass  the sca t t e r  of the t r igger ing  t imes  could 
be kept smal l .  

The delay in the operat ion of the two plungers  is 
provided by a s imple  delay c i rcu i t  (Fig. 3), which by 
means of in te rmedia te  r e l ays  switches off the voltage 
in the coi ls  of the e lec t romagnet ic  locks.  The delay 
in terva ls  range f rom 0.5 to 30 msec .  The e l ec t romag-  
nets a r e  supplied from a 40-V dc source .  The current  
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Fig. 2. E lec t romagnet ic  device for  burs t ing  d iaphragms:  1) plunger needle,  2) plung- 
er ,  3) case ,  4) rubber  shock abso rbe r ,  5} spr ing,  6) a r m a t u r e  rod, 7) regulat ing nut, 
8) nut, 9} a rma tu re ,  10) solenoid coil ,  11) rubber  gasket ,  12) case  of solenoid,  

13} teflon gland, 14) rod,  15} s leeve,  16) knob. 
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Fig. 3. Delay circuit. 

required to retain the plungers in the cocked state is 
3A. 

The entire system was tested on a special test 

bench using piezoelectric transducers reacting to 
vibration and under working conditions; it was found 

that for the given parameters the scatter of the delay 
times does not exceed tenths of a millisecond, which 

fully ensures the necessary experimental accuracy In 

a chemical shock tube. As established experimentally, 

using a detonation chamber gives no greater accuracy, 

particularly at low detonating-mixture pressures. 

A great advantage of the system tested consists in 

the possibility of continuous variation of the delay, not 

to mention its simplicity and reliability. It takes 2-3 

rain to get the system ready for operation as com- 

pared with 20-30 rain for the old system, and in ad- 

dition it is possible to save on the gases used in the 
detonating mixture. 

The electromagnetic plunger can be used for burst- 
ing diaphragms not only in chemical shock tubes but in 

shock tubes of any other type. 
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