






work had been done using a 1 Y2 -inch dry cell, but it 
had too short a shelf life to be counted on. 

The test firings in the summer of 1941 showed that 
we were approaching the demonstration that VT 
fuzes could be made that would reliably give proximi­
ty bursts on attacking aircraft. Now we needed to 
know the fuze-triggering pattern about the target and 
adjust the fuze characteristics to optimize effective­
ness. Tuve got Crane and Dennison at the University 
of Michigan to undertake model measurements and 
Workman at the University of New Mexico to under­
take full-scale experiments using two 250-foot 
wooden towers at the New Mexico test area to sus­
pend full-scale models of targets and fire shells past 
them. Models of German V-l's and Japanese Baka 
bombs were also tested at a later time. Thus we were 
able to optimize fuze patterns for all tactical situa­
tions and prove them in full-scale tests. 

1942 was the critical summer to make crucial ad­
vances with the VT fuzes. Britain, almost defenseless 
against German air power, had at least survived the 
Battle of Britain. Germany and Italy were in the Bal­
kans, and Hitler was getting embroiled with Russia. 
We could feel the pressure building up. There was 
much to be done, and people worked harder and 
longer. Often people worked at all hours of the night 
preparing equipment to be tested. The Enwood Com­
pany, which was amazing at finding equipment and 
tools for rush jobs, did a wonderful job of circum­
venting delays. A production contract was arranged 
at Crosley where the staff of design engineers set up a 
production line, with engineers to put pilot lines in 
operation. The tubes were pouring in for firing tests, 
often several batches a day, and experience was built 
up on how to design and assemble them into satisfac­
tory structures. Quality and performance were rising. 
Interest everywhere was being felt. I remember one 
conversation with Commander Parsons on the im-
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portance of the VT fuze in keeping esprit de corps at 
a peak. He said he wanted to discuss this with the 
Navy, and came back later with the statement that 
delays in the VT program were equivalent to the loss 
of a battleship every three months, the loss of a 
cruiser every month, and the loss of 150 lives a day. 
This gave some idea of the pressure felt in the Labo­
ratory and of the effort and time that were willingly 
spent in trying to speed up the program. 

Finally, the cruiser USS Cleveland, while deployed 
in Chesapeake Bay for ordnance trials, was sched­
uled on August 12, 1942, to carry out some VT fuze 
firing against drone targets . Six drones had been or­
dered for the trials. The first was a launching casual­
ty. The second had a few bursts around the target, 
but near the end of the run it was hit and crashed. In 
the afternoon another drone was launched. Fire was 
opened at about 600 yards, and the drone was killed 
on an early salvo. The next morning another drone 
was provided, which also was immediately shot 
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down. There being no further drones, the exercise 
was successfully completed with less than a dozen VT 
fuzes expended. 

That opened the floodgates. Final diagnostic tests 
were made and ammunition was rush-produced and 
deployed on Navy warships. On January 5, 1943, the 
USS Helena, while on patrol north of Guadalcanal, 
shot down the first two Japanese planes in combat. 

The USS Cleveland fuze tests, followed by the USS 
Helena success, started the feeling that a break­
through in antiaircraft effectiveness had been 
achieved. It had also been recognized that one of the 
greatest problems with fuze deployment would be 
premature detonations or other accidents. Therefore, 
a number of additional safety factors were included 
in the design to assure freedom from such events. As 
a result, no such incidents 'Were traced to the VT 
fuzes. 

The fuze effectiveness was so evident that they 
were eagerly wanted by the services. Since improve­
ment in their manufacture was to be achieved by 
hands-on doing, weaknesses in production became 
known quickly from vertical firing tests, recovery, 
and post-firing examinations and could be corrected. 
Fifty percent operability had been recognized as an 
initial goal, and 800/0 was not thought exceptional. 
The program prospered. There were times when 
some production changes caused a spate of malfunc­
tions, such as brittle glass in the radio tubes or large 
welding tabs on the filaments to improve their visibil­
ity for the welding; but, if serious, they were easily 
recognized and corrected. With experience, produc­
tion quality improved rapidly. 

The Mk 32 fuzes were used only on 5-inch gun 
shells, which were large enough to take 2-inch dry cell 
batteries as power supplies. About a year earlier, de­
velopment was started on a 1 Y2-inch wet cell battery 
when it was discovered that the 2-inch dry cell had 
too short a shelf life to be wholly satisfactory. Na­
tional Carbon Co. proposed a battery consisting of a 
stack of plates cemented in plastic to supply the pro­
per voltages after a liquid electrolyte flowed into 
place when a glass container was broken on firing. 
This design could be made in a 1 Yl -inch-diameter 
size, and it would alleviate future shelf-life problems. 

At APL, the development of the 1 Yl -inch battery 
was well known; small fuzes for the U.S. Army and 
the British Army and Navy were being designed that 
could be used in shells down to 3 inches in diameter. 
While they were being developed as antiaircraft 
fuzes, they were also tried out in airburst firings over 
the surface-effect testing fields at Fort Bragg, N.C. 
The fuzes were adjusted to burst 50 to 100 feet above 
the ground and could be used for barrages even on 
the reverse slopes of hills. They could be effective in 
foxholes against troops simulated by pine boards 
placed in shallow holes. It was clearly shown that 
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troops would get little protection from shell frag­
ments in such situations. 

I was at Fort Bragg in 1944 when these fuzes were 
demonstrated to General Leslie McNair, who was go­
ing to Europe to command the troops in Normandy. 
Being less sensitive than the antiaircraft fuzes be­
cause they were fired from howitzers with less ac­
celeration than antiaircraft guns, the fuzes had an 
operability of about 80% and a far greater effective­
ness than the group had expected. One colonel re­
marked that even greater operability was being 
sought. I remember General McNair's reply: 
"Gentlemen, gentlemen, you are asking for all this 
and Heaven too?" 

The massive use of VT fuzes during the unsuccess­
ful German counteroffensive in the Ardennes moun­
tains in the winter of 1944, their effectiveness against 
the German "buzz bomb" over England, and their 
incomparable performance against Japanese war­
planes, kamikazis, and Baka bombs in the Pacific 
played a decisive role in the Allied victory in World 
War I!. 
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