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TEITELBAUM’S COLUMN ON FORENSIC SCIENCE
 — HISTORICAL PERSPECTIVE —

The Bureau of Forensic Ballistics

What we need is a reliable method of determining from 
the bullets the type of weapon that fired them. I am trying 
to catalogue all firearms ever manufactured in this 
country which might today be used by criminals. [1]

Thus began Charles E. Waite in his 1920 letter to 
every firearms manufacturer in the United States. The letter 
continued:

This means having precise data on the construction, 
date of manufacture, caliber, number, twist and 
proportions of the grooves and lands, as well as type 
of ammunition of as many guns as possible. I know 
that impressions of the grooves and lands can be found 
on bullets. The angle and direction of the rifling as 
well as the precise caliber can be determined from the 
bullet. If I had a register of all the characteristics of all 
types of guns, I would be in a position to determine the 
weapon used in a given homicide.

Waite was not a firearms expert; he was an investiga-
tor in the New York State Office of the Attorney General. 
In 1917, a murder trial that was not even one of his cases 
caught his attention; the case would change the direction 
of his life, and it would change the direction of the field 
of firearms investigations. 

In terms of historical significance, Calvin Goddard 
(1891–1955) is widely recognized as the most important 
pioneer in the field of forensic ballistics, and his work 
at the Scientific Crime Detection Laboratory in Chicago 
established the field on a solid scientific foundation. 
But the groundwork that led to Goddard’s involvement 

in criminal investigations, and specifically firearms 
identification, began with Charles Waite (1865–1926), 
a man whose name is far less familiar even to many 
current forensic firearms practitioners.

The case that launched Waite into his obsession with 
firearms identification involved a farm worker in upstate 
New York named Charles Stielow, who was convicted in 
1915 of fatally shooting his employer and his employer’s 
housekeeper. Waite was horrified at the amateurishness of 
the courtroom testimony of the firearms “expert” and he 
asked Governor Charles Whitman if he could investigate 
the case on his own. Enlisting the help of a microscopist 
at Bausch & Lomb, Waite examined the bullets recovered 
in the murders as well as some bullets test-fired from 
a revolver that Stielow owned; he determined that the 
respective markings were completely different. This 
result, along with other evidence developed during an 
investigation by the deputy attorney general, led Gov. 
Whitman to commute Stielow’s sentence and release 
him from prison in 1918.

Waite subsequently decided that to improve the field 
of firearms identification, he would need information about 
every gun manufactured in the United States. No one had 
ever compiled this kind of information before, and he soon 
found that the records of most gun companies were in a ter-
rible state of disorder; he often needed to work for months at 
a given company to locate and organize the manufacturing 
specifications. Calvin Goddard would later write: “After 
three years of exhaustive travel and research, he (Waite) 
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had detailed technical data on every firearm from every 
major and minor gun maker in the US. At the same time, he 
commenced a collection of sample unfired bullets, empty 
primed shells, loaded cartridges, and specimen firearms, 
in every possible make, type, caliber, and variety.” [2] 

Of course, there was the occasional setback. When 
Waite was visiting the New York City police headquarters 
in 1922, he was shown thousands of firearms that had been 
confiscated over the previous year. He realized with a shock 
that most of them were foreign-made and were completely 
unknown to him. Furthering his distress, he was told that 
in 1922 alone, 559,000 guns had arrived through the port 
of New York [1]a.  Realizing that all of his work collecting 
data on US guns would be undermined by this infusion of 
foreign guns, he set out for Europe to start again.

In June 1925, the Saturday Evening Post [4] published 
two extensive articles about the new science of bullet and 
firearm identification (Figure 1). It was the first published 
account of the work Waite had been doing, along with the 
first descriptions of the newly designed analytical instru-
ments (the helixometer and the comparison microscope) 
that were being used in this new field. From the article:

Mr. Waite returned from Europe late in 1923 with trunk-
loads of shop standards, blueprints and specimens 
of foreign small arms, and began the tedious task of 
indexing, codifying and reducing European millimeter 
measurements to thousandths of an inch. He now had 
the precise dimensions and the family characteristics of 
every make and model of gun which might normally be 
expected to turn up in an American homicide. He also 
learned that there were manufacturers, particularly in 
Spain, who would stamp the name of any buyer onto 
stock revolver barrels, making precise identification 
particularly difficult. [4]

Waite realized that he now needed new types of 
sophisticated instruments that would reveal the minute 
differences between ammunition and firearms; he soon 
found two men who became nearly as obsessed as Waite 
in this new field. John Fisher was a physicist formerly 
with the Bureau of Standards, and Philip Gravelle was 
a highly respected microscopist and microphotographer. 
Fisher developed the helixometer (Figure 2), which 
was an adaption of an optical instrument called the 
cystoscope. With the helixometer, it was now possible 
to visually examine the interior surfaces of the bore of a 
firearm as well as to measure the pitch of the rifling. The 
comparison microscope, an assembly of two compound 
microscopes fitted with a comparison eyepiece, was 
already used in other fields, but Gravelle was the first to 

Figure 1. Saturday Evening Post; June 13, 1925 [4] (Public domain).

aJust two years later, in 1924, Goddard reported that over 
700,000 cheap revolvers poured into the United States from 
Spain alone [3].
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Figure 2. John Fisher using a helixometer (Goddard 
business pamphlet) (public domain).

adapt it to use in the identification of firearms. The utility 
of these instruments was elucidated by Goddard:

Hence, every pistol barrel, even when fresh from the 
factory (and much more so after undergoing wear and 
tear) contains minute irregularities which are peculiar to 
it alone, and which will never be reproduced in any other. 
These irregularities leave their marks, the same ones each 
time, in the form of fine and coarse linear striations parallel 
to the deep incisures cut by the groove edges, on every bullet 
fired from this barrel, and they constitute, to all intents and 
purposes, a fingerprint of that particular barrel. [5]

In a 1933 letter, Gravelle wrote: 

This (the comparison microscope) was shown for the first 
time to Mr. Wesley W. Stout, associate editor of the Saturday 
Evening Post, April 2, 1925, while he and Mr. Waite were 
visiting my laboratory in South Orange. Waite did not 
grasp the significance of the microscope assembly until 
several days later. Then followed the Saturday Evening 
Post article of June, 1925, which you know about. This was 
the first published description of the use of the comparison 
microscope in matching striae on bullets, etc. [6] 

In 1925, Waite decided to form a business with Fisher, 
Gravelle, and Calvin Goddard, whom Waite had become 
acquainted with during his research on firearms. Goddard 
had developed a fascination with firearms as a teenager, 
and he served in the Army’s Ordnance Corp for a brief time 
before finding employment at the Johns Hopkins Hospital. 
But his interest in guns eventually led to a meeting with 
Waite in 1925, and he immediately decided to join the 
new ballistics group. They called the new organization the 
Bureau of Forensic Ballistics. In Goddard’s words, 

The Bureau is an organization established for the 
avowed purpose of banishing “opinion” from any legal 
question bearing upon small arms, ammunition, and their 
components. It aims to supplant opinion with facts, and 
where it is unable to do this, it much prefers to withdraw 
altogether rather than venture an opinion no matter how 
certain it may be that this is correct.  [5]

The Bureau was only marginally successful, largely 
because the field of scientific firearms identification was 
still in its infancy. When Waite died  of  a heart  attack on 
November 14, 1926,  Goddard became  the  undisputed  

leader  of the ballistics organization, and one of his key 
undertakings was to try to persuade the courts and police 
that forensic ballistics was now an exact science. Soon 
after, Goddard became involved with the Sacco and Van-
zetti case, which demonstrated definitively the soundness 
of the new science of forensic ballistics.

In his book about the history and science of firearms 
identification (published posthumously), Goddard was 
quite candid about his relationship with Waite:

I was in constant conflict with Waite over the amount of 
information to be released with regard to instruments and 
methods. He was all for publicity—of the kind that would 
bring in business, but violently opposed to the dissemination 
of any data which might enable competitors to duplicate 
our work in any degree whatsoever. He disapproved heart-
ily of my contributions to scientific journals on the subject 
of our studies, and would agree to their publication only 
if and when I would incorporate sufficient commendatory 
remarks concerning his personality, to satisfy his by no 
means feeble ego.

Yet, to my certain knowledge, he never once examined an 
evidence bullet or shell from the time of my joining him, 
in the Spring of 1925, until his death in November, 1926, 
relying upon me to do this in every instance.  

And, in retrospect, Waite did furnish the idea. Without his 
promotional ability to inflame my enthusiasm, I should 
never have resigned a lucrative position, as I did, in order 
to join him, or paid him the sum I did for a half interest in 
a pig-in-a-poke. Neither would Gravelle or Fisher have 
made their fundamental contributions to the science of 
arms identification. [2]

Author’s note: I was puzzled that I never saw a single 
photograph of Waite in my research, and then I found an 
extensive newspaper obituary of him with the headline: 
“Waite, man of mystery to the end, never would pose 
for a photograph.” (Fremont Messenger (Fremont, OH), 
February 18, 1927).
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