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A B S T R A C T

This article briefly discusses early pioneers in Europe and the United States involved in forensic science (also 
known then as criminalistics or police science), as well as a 1929 European tour by Calvin Goddard that would 
link efforts and raise awareness of activities on both sides of the Atlantic Ocean. High profile crimes often propel 
disciplines in forensic science to make significant progress. The first so-called “Crime of the Century” involved 
kidnapping the 20-month-old son of famous aviator Charles Lindbergh from his second-story nursery on the 
evening of March 1, 1932. This set in motion a large investigation that would lead to the “Trial of the Century” 
almost three years later. Forensic science evidence in the form of handwriting comparisons with 15 ransom notes 
and analysis of a ladder left at the crime scene would play key roles in the conviction of Bruno Richard 
Hauptmann. Widespread media attention and publicly available records, some which have only recently come to 
light, provide opportunities to consider how this investigation and trial contributed to the development and 
foundations of early forensic science in the United States. Lessons from the study of early forensic science efforts 
can benefit this field today. In particular, the little-known roles of the National Bureau of Standards (NBS) and a 
physicist named Wilmer Souder in the Lindbergh baby kidnapping case. Today, almost a century later, NBS, now 
known as the National Institute of Standards and Technology (NIST), continues to make important advances in 
forensic science research, standards, and scientific foundation studies.

1. Introduction

In a 1675 letter to a colleague, Isaac Newton wrote: “If I have seen a 
little further, it is by standing on the shoulders of giants” [1]. We, like 
Newton, can seek to see further into the future and be more effective in 
the present by learning from those who preceded us. The practice of 
forensic science today in our own countries and around the world was 
built on the efforts of those who came before us. Understanding the 
history of and inputs to forensic methods and practices are key to 
assessing their scientific foundations (e.g., [2]).

Without an international conference to attend in the early days of 
forensic science, interested scientists had to visit other laboratories to 
learn from them. A prime example of the impact of learning from others 
and then sharing this knowledge is Harry Söderman [3]. Söderman was 
a policeman from Sweden who visited and worked in key European 
police science laboratories including the laboratory in Lyon, France in 

where Edmond Locard worked in the 1920s. Söderman also spent time 
in the United States where he helped start the New York City Police 
Department’s forensic laboratory in 1934. He later co-authored one of 
the first forensic science books in the United States, Modern Criminal 
Investigation [4], to share his knowledge more broadly.

This article considers the factors that influenced the development of 
forensic science and its early pioneers in the United States and Europe. 
These factors and potential lessons for us today are examined through 
the lens of two important events in the history of forensic science in the 
United States: (1) the 1929 tour of European scientific police labora
tories and institutes of legal medicine by firearms expert Calvin Goddard 
prior to his establishing the Scientific Crime Detection Laboratory in 
Chicago the following year [5–7], and (2) the kidnapping of the son of 
world-famous aviator Charles Lindbergh in March 1932, which was 
termed the “Crime of the Century,” and the subsequent investigation 
that led to the “Trial of the Century” of Bruno Richard Hauptmann three 
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years later (e.g., [8–10]).

2. Early pioneers (“Giants”) in forensic science

It is always difficult to arrive at a definitive list of founding members 
and individuals who led the way in any field. Many aspects of forensic 
science as practiced today were originally developed in Europe and later 
imported to the United States and other parts of the world. Much of the 
early work in forensic science from the late 1800s and the early 1900s 
was published in the French and German languages and thus not easily 
accessible to the English-speaking world. In 1930, when Calvin Goddard 
started the first U.S.-based forensic science journal, The American Journal 
of Police Science, he had key European forensic science articles translated 
from German or French into English to make them accessible to his 
audience [11]. Fortunately, more opportunities exist today to learn from 
the experiences of others with the availability of numerous forensic 
science journals publications that publish in multiple languages and can 
reach a world-wide audience.

2.1. European pioneers

Many of the early European pioneers developed their expertise in an 
academic setting at universities in France, Germany, Austria, and 
Switzerland (see [12]). Five individuals who played important roles in 
the early history of European forensic science: 

Alphonse Bertillon (1853–1914) was a biometrics researcher in 
Paris, France, and is credited with inventing the police mug shot in 
1888. He also testified in the Dreyfus affair in 1894 (see [13]).

Hans Gross (1847–1915) from Graz, Austria, was a magistrate and 
criminal jurist who introduced scientific methods into his work. He 
wrote a German-language textbook in 1893 titled Criminal In
vestigations, which was translated into English in 1906.

Alexandre Lacassagne (1843–1924) from Lyon, France, conducted 
early firearm examination work in 1888, consulted on high-profile 
criminal trials in 1895, and trained Edmond Locard.

Edmond Locard (1877–1966) from Lyon, France, founded what is 
considered the first forensic police science laboratory in Europe in 
1910. He formulated the “Locard exchange principle,” which has 
been translated to “every contact leaves a trace.”

Rodolphe A. Reiss (1875–1929) founded the first academic forensic 
science program in 1909 at the University of Lausanne in 
Switzerland.

Many others could have been included in this list of European pio
neers, such as Francis Galton, William Herschel, Henry Faulds, and 
Edward Henry for their work to aid human identification with devel
oping and implementing fingerprint analysis.

2.2. U.S. pioneers

From the very beginning of forensic science in the United States, law 
enforcement played a stronger role in the development of scientific 
police work than the more academic approach in Europe (see [14]). Five 
individuals who were instrumental in the development of forensic sci
ence in the U.S.: 

August Vollmer (1876–1955) has been called the “father of modern 
law enforcement.” Vollmer served as police chief in Berkeley, Cali
fornia from 1909 to 1923 and Los Angeles, California from 1923 to 
1924. He was also the president of the International Association of 
Chiefs of Police from 1921 to 1922.

Calvin Goddard (1891–1955) has been called the “father of firearm 
examination.” He is credited with developing the comparison mi
croscope in 1925 along with several colleagues at the Bureau of 

Forensic Ballistics in New York City. He founded the Scientific Crime 
Detection Laboratory in 1930 in Chicago, Illinois, following a 1929 
visit to the scientific police laboratories in 13 European cities. Also 
while in Chicago, Goddard introduced the first U.S. forensic journal 
(The American Journal of Police Science) and established training 
courses to help inform law enforcement officers about police science.

Wilmer Souder (1884–1974) from the National Bureau of Standards 
held a Ph.D. in physics from the University of Chicago and could be 
considered the first U.S. government forensic scientist with his ac
tivities in handwriting, typewriting, and firearm examination 
beginning in the 1920s. Souder provided testimony in the 1935 
Hauptmann trial.

Charles A. Appel Jr. (1895–1981) was a Special Agent with the 
Federal Bureau of Investigation (FBI) from 1924 to 1949. Under the 
direction of FBI Director J. Edgar Hoover, Appel attended Goddard’s 
1931 training course and founded the FBI Laboratory in 1932 with 
assistance from Wilmer Souder.

Paul L. Kirk (1902–1970) taught criminalistics at the University of 
California-Berkeley starting in the early 1930s and wrote his influ
ential textbook Criminal Investigation in 1953. A distinguished award 
given each year by the Criminalistics Section of the American 
Academy of Forensic Science is named for Kirk.

Others could easily have been included in this list of pioneers, such as 
Luke S. May, a self-taught private detective and scientific investigator 
who moved to Seattle, Washington in 1919 where he would impact West 
Coast investigations throughout the 1920s and 1930s [15]. It is also 
worth mentioning that in 1914, Wilfrid Derome established the first 
government forensic science laboratory in North America in Montreal, 
Quebec, which is now called the Laboratoire des Sciences Judiciairs et 
de Médecine Légale [16]. Wilfrid Derome had received training in 
forensic medicine from 1908 to 1910 at the University of Paris under the 
tutelage of Professor Victor Balthazard [16], another example of 
bringing European knowledge across the Atlantic to North America.

2.3. Early years and growth of U.S. forensic laboratories

In 1977, the International Association of Chiefs of Police (IACP) 
published a volume titled “Silent Witness: The Emergence of Scientific 
Criminal Investigations” that compiled selections on this topic from 
meetings and newsletters of the 1920s and 1930s [14]. Also in 1977, 
Duayne J. Dillon received a Doctor of Criminology degree from the 
University of California-Berkeley with his dissertation “A History of 
Criminalistics in the United States 1850–1950” [17]. Both of these 
volumes provide helpful windows into the early history of U.S. forensic 
laboratories and the individuals involved (see also [18]).

While serving as the IACP President in 1922, Chief August Vollmer of 
Berkeley, California, invited police departments in the United States to 
establish a forensic science laboratory. Vollmer stated in the 1922 IACP 
Proceedings: 

“When a crime has been committed, it becomes the duty of the 
investigator to learn how the crime was committed, with what, who 
is responsible, and why, and how to locate the offender. We cannot 
do this by trial and error methods, but a well-planned method of 
procedure must be followed…we cannot ignore the value of a fully 
equipped, scientific police laboratory as an aid in the detection and 
apprehension of criminals and the prevention of crime…We must be 
prepared to meet the criminal with better tools and better brains than 
he possesses, if we hope to command the respect of the community 
that we serve” ([14], pp. 2–3).

At this same 1922 IACP meeting, Professor Edward O. Heinrich from 
the University of California-Berkeley, who had previously served as 
chief of police in Alameda, California, amplified Chief Vollmer’s 
invitation: 
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“When witnesses fail, which seems always the case with the most 
serious crimes, and only the locality and its tiny clues can tell the 
tale, then resort must be had to a scientifically directed technique, 
and to the instruments and appliances of the laboratory. Science 
must fill the gap.” ([14], p. 8).

In spite of the enthusiasm of August Vollmer and Edward Heinrich 
and a few early adopting localities, it would be another decade or more 
before forensic laboratories would be introduced into cities and states 
across the United States (see [19]). Additional research, protocol 
development, and standardization with infusion of insights from Euro
pean pioneers were all important to lay the groundwork of forensic 
science development in the United States (see Section 3).

As is often the situation though, important changes do not occur until 
a high-profile case raises public awareness and creates urgency to drive a 
field forward through innovation and implementation. Section 5 de
scribes such a case – the “Crime of the Century” that involved the 
kidnapping of world-famous aviator Charles Lindbergh’s son. This 
criminal investigation and subsequent trial helped accelerate progress of 
U.S. forensic science laboratories in the 1930s. As described in Section 4, 
a physicist named Dr. Wilmer Souder of the National Bureau of Stan
dards was well-positioned to play a key role in the Lindbergh case – and 
in the subsequent development of the FBI Laboratory [20].

3. Calvin Goddard’s 1929 tour to 13 European cities

Before Calvin Goddard pioneered the use of the comparison micro
scope for firearms examination, he was a Johns Hopkins University- 
trained medical doctor and served in the U.S. Army Medical Corps 
during World War I [21]. In 1925, Goddard teamed up with Charles 
Waite, Philip Gravelle, and John Fisher to establish the Bureau of 
Forensic Ballistics in New York City [22]. Over the next several years 
Goddard worked on a number of high-profile cases including the 1929 
St. Valentine’s Day Massacre in Chicago [23]. Several prominent Chi
cago citizens were impressed by his work in this case and convinced 
Goddard to organize a Scientific Crime Detection Laboratory in their 
city, which he did in 1930 as part of Northwestern University’s Law 
School with support of Dean John H. Wigmore. To prepare for estab
lishing “the first comprehensive scientific police laboratory in the 
nation” [21], Goddard visited scientific police laboratories and 
medico-legal institutes in 13 cities throughout Europe to observe their 
setups and learn best practices (Table 1).

Goddard’s observations during his Fall 1929 European tour provide a 
window into the past. He described his experiences in two 1930 publi
cations [5,6]. Goddard shared: “My provisional opinion that the United 
States is, for the most part, immeasurably behind Europe in scientific 
methods of crime detection was completely confirmed” [5].

Based on his interactions with various forensic science leaders visited 
during his European tour (see Table 1), Goddard classified the scope of 
work in these laboratories into 75 different activities or functions [5]. He 
then itemized the apparatus (equipment) required to perform each 
function and whether scientific police laboratories or medico-legal in
stitutes or both performed it [6]. He also visited a number of firearm 
manufacturers in Belgium, England, France, Germany, and Spain to 
study their processes. In total, there were 35 legs in his journey across 80 
days [5].

Following his 13-city tour in 1929, Goddard felt that European 
excellence in forensic science was due to eight areas [5], which can be 
distilled down to the following aspects: 

1. Leadership (with longevity and vision)
2. Framework at a national (vs. state) level
3. Crime scene training of detectives and police
4. Public awareness about crime scenes
5. Lower crime volume overall when compared to the U.S.
6. Better staffing resources per department when compared to the U.S.
7. Availability of outside experts
8. True expertise of those doing the work

Goddard concluded: “In Europe an expert is always an expert, not an 
imitation” ([5], p. 17, emphasis in the original).

The outcomes from Calvin Goddard’s 1929 European tour included 
the development of a laboratory, a journal, and a training course: 

(1) Scientific Crime Detection Laboratory – the first U.S. “compre
hensive” forensic (crime detection) laboratory designed to be 
independent from the police, as it was associated with North
western University in Chicago

(2) The American Journal of Police Science – the first U.S. journal, 
established with Dean Wigmore’s encouragement, dedicated to 
forensic (police) science, with key articles from Europe translated 
into English from German and French

(3) Training course – one of the first attempts to educate U.S. law 
enforcement and members of the legal community on scientific 
methods with 60 subjects taught during an intensive four-week 
course with lectures by Goddard and about two dozen col
leagues associated with the Scientific Crime Detection Laboratory 
[24]

Most of the casework performed by the Scientific Crime Detection 
Laboratory was in firearms identification, document examination, and 
polygraph analysis (see Table 1 in [25]). Documented educational ac
tivities and outreach from 1931 to 1938 involved some 592 individuals 
(98 students, 147 police, 50 lawyers, and 297 members of the commu
nity) (see Tables 2 and 3 in [25]).

4. Wilmer Souder and the National Bureau of Standards

On June 5, 1929, a few months before Calvin Goddard visited police 
science laboratories and institutes of legal medicine in Europe, a phys
icist named Wilmer Souder announced at the National Conference on 
Weights and Measures his efforts to establish standards for document 
and firearm examinations for the U.S. government [26]. An Associated 
Press reporter wrote a description of Souder’s presentation later that day 
under the title “Sherlock Holmes of Tomorrow Will Be Standardized” 
[27]. Both Goddard and Souder were acknowledged in and photo
graphed for an August 1929 Washington, D.C. news article titled “Sci
entific Sherlock to Supplant Gumshoe Detective: Uncle Sam, Through 

Table 1 
Names and locations of laboratory directors in 13 cities visited during Calvin 
Goddard’s 1929 European tour of medico-legal institutes (MLIs) and scientific 
police laboratories (SPLs) [6]. Information as provided by Goddard without 
additional research to determine, for example, first names.

Laboratory Directors MLI or SPL Location

Dr. Edmond Locard SPL Lyon, France
Etienne Martin MLI Lyon, France
Dr. Mora SPL Madrid, Spain
Sir Trevor Bigham SPL London, England – Scotland Yard
M. Bayle SPL Paris, France
Dr. Balthazard MLI Paris, France
Dr. Kohn-Abrest MLI Paris, France – Toxicological Institute
A. Bischoff SPL Lausanne, Switzerland
Dr. Salvatore Ottolenghi MLI Rome, Italy
Dr. E. Giri SPL Rome, Italy
Dr. Minovici MLI Bucharest, Romania
Dr. Kenyeres MLI Budapest, Hungary
Dr. Türkel SPL Vienna, Austria
Dr. Haberda MLI Vienna, Austria
Dr. Palitsch SPL Dresden, Germany
M. Schaeffer SPL Copenhagen, Denmark
Dr. Knud Sand MLI Copenhagen, Denmark
Dr. Scholtz SPL Berlin, Germany
Dr. Streseman MLI Berlin, Germany
Dr. De Rechter SPL Brussels, Belgium
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Bureau of Standards, to Thwart the Murderer, the Forger and the 
Counterfeiter with Technicians, Who Will Pit Their Skill Against Wiles of 
the Criminal” [28].

Souder grew up on a farm in Indiana and worked as a school teacher 
before completing his bachelor’s and master’s degrees in physics from 
Indiana University. Souder had begun work at the National Bureau of 
Standards (NBS) in 1911 and early in his NBS career calibrated some 
micrometers for Albert S. Osborn, who had written the definitive text of 
the day on examination of questioned documents [29]. This experience 
apparently sparked his interest in scientific methods to aid criminal 
investigations.

Souder took a leave of absence from NBS in 1913 and pursued his Ph. 

D. in physics from the University of Chicago, which he obtained in 1916 
while working under the mentorship of two Nobel laureates: Albert 
Michelson (Physics, 1907) and Robert Millikan (Physics, 1923). Soud
er’s dissertation work involved studying the photoelectric effect [30, 
31], and thus he directly contributed to Robert Millikan’s research that 
resulted in the Noble Prize seven years after Souder’s degree was 
completed.

When Dr. Wilmer Souder returned to NBS in 1917, he focused on 
measurement science and conducted dental amalgam research at the 
request of the U.S. Army following World War I [32]. Around 1921 or 
1923, Souder began working on handwriting and typewriting analysis at 
the same time that he was quite active in his dental materials research. 
By 1928 he had purchased a comparison microscope and interacted with 
Calvin Goddard, who was then at the Bureau of Forensic Ballistics in 
New York City [22]. After working on firearm cases for several years, 
Souder wrote in 1932 about “problems encountered in the art of iden
tifying firearms” [33].

Starting in 1929, Dr. Souder began recording summaries of the 
forensic cases he worked on. His notebook entries from 1929 to 1953 
record over 800 cases conducted based on submissions from almost 80 
agencies [34,35]. These cases were primarily federal government re
quests in firearm examination (then known as “ballistics”) as well as 
handwriting and typewriting analysis. In 2016, Souder’s notebooks were 
scanned and made publicly accessible through the NIST Digital Library 
[35].

Most of Wilmer Souder’s work was performed in the background 
without much public recognition. In fact, he would later be nicknamed 
“Detective X” because of this relative anonymity [36,37]. An exception 
was his testimony in the “Trial of the Century” when his name appeared 
in hundreds of newspapers across the country on January 16, 1935.

In this very public testimony as part of the Hauptmann trial ([38], 
vol. 1, p. 1931), Souder stated that he had nine years of experience with 
handwriting analysis, putting his start date around 1925. In a radio 
interview conducted the following year in June 1936 [39,40], Souder 
mentions 15 years of experience, putting his start date around 1921. The 
earlier date may refer to preliminary research and method development 
rather than casework. Currently, no records have been located for 
Souder’s casework before his 1929 notebook entries [35].

Dr. Souder was well-respected by his government colleagues. At
torney General Homer Cummings held a “Conference on Crime” 
December 10–13, 1934, just a few weeks before the Hauptmann trial 
would become headline news (see Section 5). A total of 53 speakers 
included President Franklin D. Roosevelt, Attorney General Homer 
Cummings, FBI Director J. Edgar Hoover, and NBS scientist Wilmer 
Souder [41]. Souder’s presentation, titled “Scientific Crime Detection,” 
provided case examples from handwriting analysis, firearm examina
tion, typewriter evaluations, and questioned-documents investigations 
of paper indentations and ink colors [42]. The cases he presented were 
discussed using photographic images and were the only figures included 
in the meeting proceedings. There were also seven discussion sessions as 
part of this meeting, which included another 60 participants, including 
Luke S. May. The forensic community was growing as the FBI Laboratory 
had started two years before this meeting was held [20] and experienced 
and respected individuals from across the U.S. were invited to speak, 
including Wilmer Souder from the National Bureau of Standards.

After he retired in 1954 from government service at age 70, Wilmer 
Souder shared his experience with being an expert witness in the journal 
Science. Souder’s final thoughts in this article include: 

“The honest expert never looks upon the outcome of his work as a 
result of luck, the reward of a game, or victory in a battle of wits. He 
has built his qualifications through hard work. He establishes his 
conclusions through exacting procedures; he presents his testimony 
in the face of keen opposition and asks no favor beyond an honest 
consideration of the facts disclosed. Having done so, he has fulfilled 
the high obligations of his profession. Justice is sometimes pictured 

Table 2 
Some key dates and circumstances in the “Crime of the Century” Lindbergh baby 
kidnapping case and subsequent “Trial of the Century” of Bruno Richard 
Hauptmann.

Date Event

May 20–21, 1927 Charles Lindbergh flew solo across the Atlantic Ocean, which 
made him world-famous

May 27, 1929 Lindbergh married Anne Morrow, daughter of U.S. 
Ambassador to Mexico Dwight Morrow (U.S. Senate: 1930; 
died: Oct 1931)

June 22, 1930 Anne gave birth to Charles A. Lindbergh, Jr. (“Charlie”)
March 1, 1932 Charlie was kidnapped from his crib in a second-story 

bedroom and a first ransom note was left by his kidnapper(s) 
with a special symbol on it; a chisel and custom-made ladder 
were recovered from the scene but no fingerprints

March 4 to April 2, 
1932

Multiple ransom notes with the special symbol on them were 
received by Charles Lindbergh or his mediator John F. 
Condon (“Jafsie”)

April 1, 1932 Wilmer Souder from the National Bureau of Standards (NBS) 
was invited to visit the Lindbergh home and inspect the 
ransom notes

April 2, 1932 $50,000 ransom was paid in “gold certificate” currency with 
recorded serial numbers organized by Frank Wilson of the 
Treasury Department

April 1932 to September 1934 investigation proceeded, mostly tracking ransom bills that 
appeared

May 9, 1932 Ransom notes were brought to Wilmer Souder at NBS in 
Washington, D.C., by Lieutenant Russel Snook for 
photographing and further study

May 12, 1932 Charlie’s decomposed body was discovered in the woods near 
his home

May 20, 1932 Albert S. Osborn was invited to examine the ransom notes; he 
issued a written report on May 27, 1932, stating “all the notes 
had been written by the same person” ([10], p. 122)

June 22, 1932 Federal Kidnapping Act gave the FBI jurisdiction in interstate 
kidnapping

April 5, 1933 President Franklin D. Roosevelt ordered return of all gold 
certificate currency, which exposed the ransom money and 
made it easier to track

September 15, 1934 Gas station attendant Walter Lyle received a $10 gold 
certificate and wrote down the car license plate number; the 
bank clerk who received the bill on September 18 connected it 
to the ransom money and called the police

September 19, 1934 Bruno Richard Hauptmann was identified through his car 
registration, arrested at his home in the Bronx (New York 
City), and provided requested writing samples for comparison 
to the ransom notes

October 8, 1934 A grand jury indicted Hauptmann
October 10, 1934 FBI halted work on the case
January 2, 1935 Jury selection began in State of New Jersey v. Bruno Richard 

Hauptmann; the “trial of the century” began (January 3) in 
Flemington, NJ, with the world watching

January 14–16, 
1935

Eight handwriting experts for the prosecution testified, 
including Wilmer Souder

February 13, 1935 Hauptmann was convicted after 32 days of trial testimony
April 3, 1936 Hauptmann was executed by electrocution at Trenton State 

Prison; his wife Anne fought to clear his name until her death, 
at age 95, in 1994

October 9, 1981 New Jersey Governor Brendan Byrne made Lindbergh case 
investigation and Hauptmann trial records publicly available; 
more than 250,000 pages of material can be studied at the 
NJSP Archives and Museum (West Trenton, NJ)
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as blindfolded. However, scientific evidence usually pierces the 
mask” [43].

5. Lindbergh baby kidnapping investigation and trial

Scientific evidence would play a crucial role in what became known 
as the “Crime of the Century.” On March 1, 1932, the 20-month-old son 
of world-famous aviator Charles Lindbergh was taken from his bed in a 
second-floor room of his remote family home in rural New Jersey [44]. A 
ransom note with an unusual symbol on it was left by the kidnapper(s) 
requesting $50,000. In addition, a chisel and a custom-made ladder were 
recovered from the crime scene but no fingerprints could be developed. 
Police failed to preserve footprints in the muddy ground outside the 
Lindbergh home that night, and they were quickly obscured by the po
lice, media, and members of the public who arrived at the scene.

Numerous books and articles have been written about this case (e.g., 
[8–10]) including various conspiracy theories (see [45,46]). Table 2
outlines some of the key dates and events of the case investigation and 
subsequent trial. Anniversaries of these events are still recognized, even 
as recently as the year this article was written [47]. The preface for one 
of the first books on the case begins: 

“Never in the history of crime has there been a case as sensational 
and involved in controversy as the kidnapping and murder of the 
twenty-month-old son of Colonel Charles A. Lindbergh at Hopewell, 
New Jersey. The actual kidnaping occurred on March 1, 1932; for 
more than four years, however, one phase or another of this case 
occupied the front pages of every newspaper in the country as well as 
of the press throughout the world. In September of 1934 came the 
arrest of Bruno Richard Hauptmann, and a few months later at Fle
mington, New Jersey, the “crime of the century” became the “trial of 
the century”…” ([8], p. 1).

The New Jersey State Police, led by Colonel Norman Schwarzkopf, 
had jurisdiction over this kidnapping case although federal law 
enforcement officials became involved, including Director J. Edgar 
Hoover of what is now the Federal Bureau of Investigation (FBI). The 
New York City Police Department would also become involved as the 
investigation proceeded. State and local forensic laboratories did not 
exist yet and so consultants were called to assist with examining the 
physical evidence. One of these was Dr. Wilmer Souder from NBS (a 
bureau within the Department of Commerce) in Washington, D.C., who 

was an expert in handwriting analysis ([10], p. 124). Another was 
Arthur Koehler from the U.S. Forest Service (Department of Agriculture) 
in Madison, Wisconsin, who was an expert in wood analysis ([10], pp. 
132–142).

Over the years, there have been numerous assessments of the case 
investigation and trial. For example, the 1983 plenary session of the 
American Academy of Forensic Sciences (AAFS) re-examined the Lind
bergh kidnapping case from the perspective of forensic science at the 
time [48]. This AAFS session was influenced by the newly available 
records released by the state of New Jersey in October 1981 (see 
Table 2). The six speakers in this plenary session (Michael M. Baden, 
Lucien C. Haag, James J. Horan, Paul A. Osborn, James E. Starrs, and 
Emanuel Tanay) later published articles in the October 1983 issue of the 
Journal of Forensic Sciences on the case chronology [49], the criminal
istics evidence [50], the investigation [51], the autopsy evidence [52], 
comments on the document examiners’ testimony [53], legal procedures 
[54], and psychiatric viewpoints [55]. Aspects of the handwriting tes
timony presented at the 1935 Hauptmann trial have also been 
re-examined by questioned document examiners over the years [56,57], 
but these typically gloss over or ignore the government witness Wilmer 
Souder.

A January 28, 1951 article published in Washington D.C.’s Evening 
Star newspaper described Wilmer Souder as “Washington’s Detective X” 
[36]. The article’s author exposed more about Souder’s role in the 
Lindbergh case: 

“The part he [Souder] played in breaking the Lindbergh kidnapping 
case has never been told. In trying to discover the identity of the 
writer of the $50,000 ransom notes he probed through literally tons 
of documents, including every available letter ever written to Colo
nel Lindbergh, Senator Morrow and their families.” Souder shared: 
“As far as the public knew there were thirteen letters that had a direct 
bearing. Actually I examined almost 10,000 letters received by the 
Morrow and Lindbergh families” [36].

The July 1951 issue of Reader’s Digest shared this article information 
with an even wider audience [37].

An important purpose of the present article is to help restore 
knowledge about Wilmer Souder’s role in this case and trial. For addi
tional information on this case and trial, interested readers may visit 
Professor Douglas Linder’s Famous Trials website [58] or contact the 
New Jersey State Police Archives and Museum to explore the extensive 
materials collected there [46].

Table 3 
Handwriting experts who testified in the 1935 Hauptmann trial, the first eight for the prosecution and the last one for the defense (see transcripts for details, [38]). All 
were consultants in private practice with the exception of Wilmer Souder, who was a federal employee. Other handwriting experts were prepared to testify if called (e. 
g., see [8]).

Day(s) They 
Testified

Name 
(transcript testimony)

Location Years of 
Experience

Payment 
Request

Direct 
Examination

Cross 
Examination

January 11 and 14 Albert S. Osborn 
(vol. I, pp. 1462–1591)

New York City, NY 30 + $12,000 Joseph Lanigan Edward J. Reilly

January 14 Elbridge W. Stein (vol. I, pp. 
1630–1730)

New York City, NY 30 + $4800 Joseph Lanigan C. Lloyd Fisher

January 15 John F. Tyrrell 
(vol. I, pp. 1734–1865)

Milwaukee, WI 40 + $3507 Joseph Lanigan Frederick Pope

January 15 Herbert J. Walter 
(vol. I, pp. 1866–1897)

Chicago, IL 25 $4856 Joseph Lanigan Egbert Rosecrans

January 16 Harry M. Cassidy 
(vol. I, pp. 1909–1939)

Richmond, VA 20 $3536 Joseph Lanigan C. Lloyd Fisher

January 16 Wilmer Souder*
(vol. I, pp. 1940–1988)

Washington, DC 9 $69.15# Joseph Lanigan Frederick Pope

January 16 Albert D. Osborn 
(vol. I, pp. 1989–2056)

New York City, NY 15 $9655 Joseph Lanigan C. Lloyd Fisher

January 16 Clark Sellers 
(vol. I, pp. 2057–2112)

Los Angeles, CA 20 $7000 Joseph Lanigan Frederick Pope

January 31, February 
1

John M. Trendley 
(vol. III, pp. 232–388)

East Saint Louis, 
IL

40 unknown Edward J. Reilly Joseph Lanigan

* The transcripts provided an incorrect middle initial of “T.” for Wilmer Souder; his middle name was Henry.
# Souder requested only expenses as his salary (then $6000 per year) was paid by the government
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During research conducted almost a decade ago, Mark Falzini, the 
New Jersey State Police Archivist at the time, provided the author with 
several memos from the Lindbergh case files relating to work by the 
National Bureau of Standards. For example, a May 17, 1932 report titled 
“Report of contact with the U.S. Bureau of Standards, Dept. of Com
merce, for the purpose of examining and photographing certain docu
ments in connection with the Lindbergh case” was submitted to New 
Jersey State Police Headquarters from then-Lieutenant Russel A. Snook 
[59]. Portions of this memo are included here: 

“…During the period May 7th., to May 13th., incl., the following 
work was completed. Photographs of fourteen ransom notes, pho
tographs of eleven envelopes, photographs of brown wrapper with 
address, photograph of key containing letters of the alphabet and 
numerals taken from the original ransom note and subsequent 
notes… All photographic and photostatic negatives were sealed by 
Lt. Snook and locked in the vault at the U.S. Bureau of Standards on 
May 13th., 1932. The following material was also sealed by Lieut. 
Snook and locked in the vault at the same time: Two complete sets of 
enlarged photographs of the ransom notes with secret symbol, one 
complete set of enlarged photographs of ransom notes without secret 
symbol, one complete set of enlarged photographs of key…The 
attached letter signed by Dr. Geo. K. Burgess [cited below] contains a 
summary of the work done and the opinion of Dr. Wilmer Souder 
who made the examination of the handwriting…” [59].

In his May 17, 1932, report, Lieutenant Snook continued: 

“…Dr. Souder explained that arrangements had been made for the 
work to be kept strictly confidential. A secret number T-67194 had 
been assigned to the case which was to be known to the Bureau of 
Standards as the Adamson case, a bank failure involving the interests 
of the U.S. Government. I was introduced and referred to at the 
Bureau as Mr. Martin from New York…all reports and communica
tions are under the personal supervision of Dr. Souder…The Bureau 
of Standards will not under circumstances reveal any of the infor
mation unless requested to do so by Col. Schwarzkopf…” ([59], 
emphasis added).

Regarding the symbol found on the ransom notes, Snook reported: 

“…Examination was also made of the secret symbol on the ransom 
notes. After considerable experimentation both Dr. Souder and Mr. 
Davis [Raymond Davis, a NBS colleague, helped photograph the 
ransom notes] stated it was their opinion that the large circles in the 
symbol were made by the top of a cork of a black ink bottle (probably 
a Waterman’s) and the smaller red circle by the bottom of a cork of a 
red ink bottle…It was found there is a variation in the holes in the 
notes which indicates that the papers were not all punched at the 
same time…” [59].

The involvement of other handwriting experts (see Fig. 1) came at 
the suggestion of Dr. Souder per Snook’s report: 

“It is desirable that other handwriting experts be called to collabo
rate on the examination of the handwriting. Dr. Souder recom
mended in particular Mr. Osborne [sic] of NYC, the author of 
Questioned Documents” [59].

In a May 14, 1932 letter to Colonel Norman Schwarzkopf, which was 
attached to the May 17th report of Lieutenant Snook as mentioned 
above, NBS Director George K. Burgess discussed the behind-the-scenes 
assistance of NBS with the Lindbergh case as follows: 

“The documents submitted by your Lieutenant Russel A. Snook, 
#154, on May 9 as arranged by your telephoned message of May 5 to 
our Dr. Wilmer Souder have been carefully compared and photo
graphed. … It is the opinion of Dr. Souder who examined these 
documents, in your presence, on April 1, and again during this week 
that they are all written by the same individual… The master 

negatives and photostats of all prints accompanying this report were 
sealed by your agent and are deposited in the Standards vault of this 
Bureau. Two sets of complete prints are likewise sealed and depos
ited in the vault. These are available upon your order for further sets 
of prints or for delivery, sealed, to a properly identified agent. This 
Bureau offers your organization the fullest cooperation of its facil
ities in any future developments in this case” [60].

Fig. 2 is of one of the ransom letters photographed at NBS on May 9, 
1932. Fig. 3 is a photograph of the box mentioned in NBS Director 
Burgess’ letter. It was re-discovered in November 2015, as part of 
research conducted by the author and Kristen Frederick-Frost at the 
National Archives and Records Administration in College Park, Mary
land (see [61,62]).

On June 3, 1932, a follow-up letter to Colonel Schwarzkopf from 
Director Burgess stated: 

“Upon request of Mr. George R. Dye, secretary to the late Senator 
Morrow [Charles Lindbergh’s father-in-law who had passed away in 
the previous year], this Bureau has examined the handwritings 
appearing on approximately 8000 documents filed in the Senate 
Office Building. No agreement was found for any specimen with the 

Fig. 1. Handwriting experts testifying in Hauptmann case (see Table 3 for more 
details).
Source: National Archives and Records Administration, National Bureau of 
Standards photo collection.

Fig. 2. Bottom portion of one of the Lindbergh ransom notes produced from a 
scan of a glass plate negative and reversed to show a positive image of the note. 
The black and white image fails to capture the distinct colors of the symbol on 
the right side. This and the other ransom notes were brought to the National 
Bureau of Standards (NBS) by then-Lieutenant Russel A. Snook of the New 
Jersey State Police so that Wilmer Souder could examine and photograph them 
(see [62]). This photograph was taken May 9, 1932. Note the NBS test number 
T67196 and the date listed under the “N.J. State” label at the bottom.
Source: National Archives and Records Administration, National Bureau of 
Standards photo collection, RG167-N-9945.
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specimens formerly inspected in our Test No. Tw 67196 [the Lind
bergh baby ransom notes]” [63].

These and other documents or requested writings from potential 
suspects, which were provided to Dr. Souder over the two-and-a-half 
years of investigation before Bruno Richard Hauptmann came into the 
picture, formed the basis of Souder’s testimony under cross-examination 
at Hauptmann’s trial ([38], 1:1948) that he had personally examined the 
handwriting of “between 8000 and 10,000 documents” [40]. In a radio 
interview [39] and subsequent Science News article [40], Souder stated: 

“When I computed the factor of certainty for the documents identi
fied as written by Hauptmann, on a very conservative rating, I found 
the fraction to have one as a numerator over 3 followed by 19 ciphers 
[zeros] as the denominator. This, from a mathematical standpoint, 
confirms the identification “beyond all reasonable doubt.”” [40].

Unfortunately, without the “Adamson” notebook, which contained 
the NBS record of Souder’s work on the Lindbergh case as mentioned in 
the Snook memo earlier [59], or other non-surviving sources that 
describe Wilmer Souder’s calculations, it is impossible to determine how 
he arrived at this rare statistic. It appears though that he was thinking of 
the evidence in terms of probabilities and likelihood ratios and thus was 
a forerunner of Bayesianism in early forensic science [64].

During the 32 days of trial in the first six weeks of 1935, a total of 162 
witnesses were called to testify including 109 state witnesses and 53 
defense witnesses [38,58]. Eight handwriting experts testified at the 
trial starting with Albert Osborn from New York City and concluding 
with Clark Sellers from Los Angeles (Fig. 1, Table 3). The defense 
accepted each of the prosecution’s experts without challenging their 
qualifications to testify (i.e., no voir dire). A total of 55 exhibits were 
introduced into evidence related to the ransom notes and to requested 
and conceded writings from the defendant ([38], 1:1484). According to 
testimony given at trial, the prosecutor, Mr. Wilentz, requested that the 
handwriting experts work independently and not talk to each other 
about the case as they conducted their examinations ([38], 1:2008).

The government wood expert, Arthur Koehler from Madison, Wis
consin, testified across four days (January 8, January 23, January 24, 
and February 9) and connected Hauptmann to the custom-made, 
collapsible ladder found outside the Lindbergh home on the night of 
the kidnapping. Two years after he testified, Koehler published details 
on his investigation, which involved multiple aspects of pattern 
matching [65]. Clark Sellers, the last of eight handwriting experts for the 
prosecution to offer testimony in the trial, also published an article 
about two years after he testified titled “The Handwriting Evidence 
Against Hauptmann” [66]. Sellers quotes one of the jurors, who after the 
trial stated: “The most brilliant performances in the witness chair should 
be credited to the handwriting experts and the wood specialist. Their 
testimony was a treat to the jury. The question as to which side of the 
case they were on disappeared. The perfection of their work submerged 
both prosecution and defense. Eight handwriting experts of national 
reputation were introduced and all were interesting. The way they 

testified showed they were masters of their craft” ([66], see footnote on 
pp. 874–875).

About a month after the “Trial of the Century” concluded, the March 
14, 1935 issue of the New York Times contained an article titled “$12,000 
to Osborne in Lindbergh Case; Total Bill of 8 Handwriting Experts at 
Hauptmann Trial $46,661” [67]. No expense request was listed in the 
article for Clark Sellers – although a fee of $7000 was listed in records at 
the New Jersey State Police Museum and Archives. The article noted: 
“Dr. Souder, in the employ of the government, billed New Jersey only for 
his expenses.” Apparently another handwriting expert, Dr. Louis 
Schulhofer of Birmingham, Alabama, who did not testify, submitted a 
bill for $1130 [67]. Because most of the work was done by private 
consultants, fees for the handwriting experts amounted to a significant 
portion of the overall trial costs to the state of New Jersey, which, at 
around $130,000 during the Great Depression, “was the costliest crim
inal trial in the history of New Jersey” [67].

Cases such as the Lindbergh baby kidnapping, with widespread 
media attention, can become pivot points to change. The O.J. Simpson 
trial in 1995, another “Trial of the Century,” played an important role in 
advancing quality assurance measures and reporting approaches for 
forensic DNA testing in the United States (see [2], p. 24). Certainly, an 
expense request of only $69.15 versus thousands of dollars for consul
ting fees in a single case could be seen as a motivating factor in the rise of 
public forensic science laboratories to assist with examining physical 
evidence to aid criminal investigations.

6. Outcomes of Goddard and Souder’s efforts and some lessons 
learned

Over 300 forensic laboratory systems exist today in the United States 
[68], and hundreds more operate around the world to assist criminal 
investigations in most countries. This article touches on two giants, 
Calvin Goddard and Wilmer Souder, upon whose shoulders today’s 
forensic scientists stand.

On January 6, 1941, Dr. Wilmer Souder spoke at an annual confer
ence of the United States Secret Service as a keynote speaker. In this 
presentation, Souder discussed aspects of scientific investigations and 
things he had learned from his own visit to Europe in 1936 [69]. 
Following Souder’s presentation, there was a brief question and answer 
session captured in the notes. Two interesting insights come from this 
Q&A session.

First, Deputy Chief Inspector John J. O’Connell (1884–1946) of the 
New York City Police Department praised Souder’s career with the 
following words: 

“…his testimony [in Flemington, New Jersey for the Hauptmann 
case] was one of the greatest contributions to the Hauptmann case, 
and as he modestly says, Hauptmann could not explain away [what 
had been] written. This country is indeed fortunate in having a man 
such as Dr. Souder in his capacity. I think we can look upon him as the 
most outstanding expert on the continent in the last one hundred years.” 
([69], p. 118, emphasis added).

These are strong words of praise from Chief O’Connell, who led the 
NYPD Police Academy from 1930 to 1942 and co-authored Modern 
Criminal Investigation with Harry Söderman in 1935 [4].

Second, Frank Wilson, the Director of the U.S. Secret Service at the 
time and former investigator involved in the Lindbergh case, takes credit 
for getting Souder involved in the case, which began with an examina
tion of the ransom notes on April 1, 1932, the day before the $50,000 
ransom money was paid. Chief Wilson was recorded as stating: 

“I am glad, Chief O’Connell, that you mentioned particularly the 
Hauptmann case. I was active to a certain degree in that case and I 
know that the District Attorney and all concerned regarded Dr. 
Souder as one of their key witnesses and one of their most valuable 
witnesses, and it is a great personal satisfaction to me to know that 

Fig. 3. One of two boxes containing glass negatives from photographs of the 
Lindbergh ransom notes taken at the National Bureau of Standards on May 9, 
1932. Rediscovered November 24, 2015 in the National Archives and Records 
Administration, National Bureau of Standards photo collection (see [62]). 
Photo by the author.
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another gentleman and myself were responsible for the State of New 
Jersey choosing Dr. Souder and having him brought into that 
important case. We were very proud of the United States Govern
ment’s handwriting representative in that particular case.” ([69], pp. 
118–119).

U.S. forensic science history pays tribute to the work of Calvin 
Goddard and his Scientific Crime Detection Laboratory that was estab
lished with high hopes of modernizing criminal investigations with 
scientific methods and lessons learned from his 1929 European tour 
[5–7]. Unfortunately, financial difficulties from the Great Depression 
killed funding for Goddard’s independent laboratory, his journal never 
really gained a solid audience, and the police training he and his team 
offered was resisted or ignored at the time [25]. A little more than two 
years after beginning with such enthusiasm, Calvin Goddard left his 
Scientific Crime Detection Laboratory. It was run by several interim 
laboratory directors under Northwestern University supervision until 
1938, when the laboratory assets were sold to the Chicago Police 
Department for $25,000 [25].

The FBI Laboratory formally began operations in November 1932 
with a single employee, Special Agent Charles Appel, Jr., who focused 
primarily on examining questioned documents [20]. Today, the FBI 
Laboratory employees hundreds of individuals and assists in tens of 
thousands of investigations each year (e.g., [70]). Due in large part to 
awareness that physical evidence could assist investigations, as it had in 
the Lindbergh case, the New Jersey State Police Forensic Laboratory was 
established in the year following the Hauptmann trial. Besides the FBI 
Laboratory (1932) and NJSP (1936), other forensic science laboratories 
that started following the Lindbergh baby kidnapping in 1932 and 
within five years of the Hauptmann trial include Michigan State Police 
(1932), Cincinnati (Ohio) Institute of Legal Medicine (1934), New York 
City Police Department (1934), New York State Police (1935), Alabama 
Department of Forensic Science (1935), West Virginia State Police 
(1935), Saint Louis Police Department (1935), Missouri State Highway 
Patrol (1936), Indiana State Police (1936), Minnesota Bureau of Crim
inal Apprehension (1936), Wisconsin Department of Forensic Science 
(1937), New Hampshire State Police (1937), Texas Department of Public 
Safety (1937), Louisiana State Police (1937), and the United States 
Postal Service (1940). And it was Wilmer Souder who trained the first U. 
S. Postal Service document examiners [71].

Goddard’s pioneering American Journal of Police Science closed after 
three issues with only a modest readership. The Northwestern University 
School of Law absorbed some of the ideas of this early journal into its 
Journal of Criminal Law and Criminology, and this journal has occasion
ally published important forensic science articles over the years (e.g., 
[72]). Today, there are scores of forensic science journals publishing 
thousands of articles each year advancing scientific methods to aid 
criminal investigations. The volume of work being produced in publi
cations and shared in conferences around the world is difficult to fully 
absorb. Every three years since 1965, experts in various forensic science 
fields have provided reviews of the scientific literature at INTERPOL’s 
International Forensic Science Managers Symposium, which may now 
be accessed via special issues of Forensic Science International: Synergy (e. 
g., see [73], where 15 publications collectively review thousands of 
articles).

The educational activities and outreach of Goddard’s training pro
gram [24] never exceeded 150 people per year in the eight years the 
training course existed from 1931 to 1938 [25]. However, one of this 
program’s attendees, Special Agent Charles A. Appel, Jr., would become 
the founder and first employee of the FBI Laboratory [20]. In 1935, 
under the leadership of FBI Director J. Edgar Hoover, the FBI National 
Academy began similar efforts to educate police officers on a variety of 
topics including the use of scientific methods to aid criminal in
vestigations. Over the past 90 years, the FBI National Academy has 
provided a 10-week residential program of accredited instruction to 
more than 56,000 leaders in law enforcement representing all 50 states, 

176 countries, and over 10,200 agencies [74].
Studying the early history of U.S. forensic science through the lens of 

Wilmer Souder’s contributions has revealed that NBS, which was 
renamed to NIST in 1988, has a more extensive history in forensic sci
ence (with even casework experience) than was previously appreciated 
[34]. Prior to the 2016 study, the only official record by NBS/NIST 
describing Souder’s activities in scientific crime detection was a two- 
paragraph footnote in a book on the agency’s history ([75], p. 302). The 
re-discovery and study of his notebooks [35] and additional historical 
research have helped restore knowledge about a key pioneer in U.S. 
forensic science [61,62]. Scientists, past and present, can make a dif
ference with excellent and careful work in the field of forensic science. 
Likewise, it is vital that the efforts today to strengthen forensic science 
are recorded for future generations.

To help restore knowledge about Wilmer Souder’s role in early U.S. 
forensic science, a NIST colloquium was held on June 10, 2016, with 
more than 400 attendees [34], followed by a six-month NIST museum 
exhibit that was inaugurated by Souder’s granddaughter Kathy Leser 
(Fig. 4). His notebooks were scanned and made publicly available on the 
NIST Digital Library [35]. In addition, a 10-minute video was produced 
by NIST [61] and a feature story “Who Was Detective X?” written by a 
member of the NIST Public Affairs Office [62].

The modern-day NIST Forensic Science Program has had and con
tinues to have an important role in strengthening the scientific basis of 
forensic methods, standards, and practices in the criminal justice system 
(e.g., [76]) so that evidence may be appropriately collected, accurately 
analyzed, and effectively communicated. This work at NIST and by 
forensic scientists around the world is performed today because of the 
legacy and efforts of Calvin Goddard and Wilmer Souder.

Kathy Leser shared in an interview regarding her personal memories 
of her grandfather Wilmer Souder (see [61]): 

“I don’t think my grandfather thought of himself as anybody special. 
I think he was intellectually curious so he would have been intrigued 
at solving new problems – applying things he knew to new topics. 
That would have been interesting to him. I think he was very dedi
cated to his work. I think he wanted to do a good job; he wanted to 
excel. He wanted to make sure that anything he put his name on was 
as close to perfect as he could make it.”

It is hoped that every forensic scientist shares this goal: to do a good 
job and to make sure that any report or publication they put their name 
on is a close to perfect as they can make it.
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Fig. 4. Kathy Leser opens an exhibit on her grandfather Wilmer Souder on June 
10, 2016, at the NIST Museum (see [62]). Photo by Rich Press.
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[12] H. Söderman, Science and criminal investigation, Ann. Am. Acad. Political Soc. Sci. 
146 (1929) 237–248, https://doi.org/10.1177/000271622914600126.

[13] P.P. Read, The Dreyfus Affair: The Scandal That Tore France in Two, Bloomsbury 
Press, London, 2012.

[14] D.C. Dilworth, Silent Witness: The Emergence of Scientific Criminal Investigations, 
180, International Association of Chiefs of Police, Gaithersburg, MD, 1977.

[15] J. Beck, Luke May of Seattle—“America’s Sherlock Holmes.”, J. Forensic Sci. 37 (1) 
(1992) 349–355.

[16] D. Cimon, B. Desharnais, C. Dicaire, One hundred years of forensic sciences in 
Quebec: the evolution of scientific techniques since 1914, Can. Soc. Forensic Sci. J. 
47 (3) (2014) 148–169, https://doi.org/10.1080/00085030.2014.930227.

[17] Dillon D.J. (1977) A history of criminalistics in the United States 1850-1950. 
University of California, Berkeley, PhD dissertation. 221 pages. Available (at a 
portion of it) at 〈https://www.proquest.com/openview/c356c10cff13d270b9cb97 
db6b76f738/1〉 (accessed August 22, 2025).

[18] E.A. Gardner, R. DellaRocco, R. Bever, Forensic science in the United States. I: 
Historical development and the forensic science laboratory system, Forensic Sci. 
Rev. 34 (2) (2022) 72–82.

[19] A. Vollmer, The scientific policeman, Am. J. Police Sci. 1 (1) (1930) 8–12, https:// 
doi.org/10.2307/1147252.

[20] E.J. Appel, Father of FBI forensics: the life of charles A, Appel Jr. Indep. Publ. 
(2021) 771.

[21] C.W. Muehlberger, Col. Calvin Hooker Goddard 1891-1955, J. Crim. Law Criminol. 
Police Sci. 46 (1) (1955) 103–104. 〈http://www.jstor.org/stable/1139122〉.

[22] J. Teitelbaum, The Bureau of Forensic Ballistics, Forensic Sci. Rev. 23 (2) (2021) 
109–111. 〈http://forensicsciencereview.com/Abstract/33(2)-0-C%20(R&C)% 
20Full%20text.pdf〉 (Available at).

[23] C.H. Goddard, The valentine day massacre: a study in ammunition-tracing. AFTE 
Journal 12(1): 44-59. [reprint from original 1930 article in The American, J. Police 
Sci. 1 (1) (1980) 60–78, https://doi.org/10.2307/1147257].

[24] C. Goddard, Two new courses, one in police training and one in scientific methods 
of crime detection, Am. J. Police Sci. 2 (6) (1931) 532–537, https://doi.org/ 
10.2307/1147342.

[25] H. Wolffram, Teaching forensic science to the American police and public: The 
Scientific Crime Detection Laboratory, 1929-1938, Acad. Forensic Pathol. 11 (1) 
(2021) 52–67, https://doi.org/10.1177/19253621211002515.

[26] W. Souder, Identification by precision methods of comparison and measurement. 
Report of the Twenty-Second National Conference on Weights and Measures. Held 
at the Bureau of Standards (Washington, D.C.), Government Printing Office, 
Washington, D.C., 1929, pp. 49–53. 〈https://archive.org/stream/reportoftwen 
tyse101unse#page/48/mode/2up〉.

[27] O. Leiding, Sherlock Holmes of Tomorrow Will Be Standardized. The Daily 
Northwestern, Wednesday Evening, Associated Press, Washington, D.C., 1929.

[28] N.R. Clarke, Scientific Sherlock to Supplant Gumshoe Detective: Uncle Sam, 
through United States Bureau of Standards, to Thwart the Murderer, the Forger and 
the Counterfeiter with Technicians, Who Will Pit Their Skill Against Wiles of the 
Criminal, Sunday Star. (Wash. DC) (1929) 14. Available at 〈https://forensiclibrary. 
org/ld.php?content_id=77232965〉.

[29] A.S. Osborn, Questioned Documents: A Study of Questioned Documents with an 
Outline of Methods by Which the Facts May Be Discovered and Shown, The 
Lawyer’s Co-Operative Publishing Company, Rochester, NY, 1910.

[30] R.A. Millikan, W.H. Souder, Experimental evidence for the essential identity of the 
selective and normal photo-electric effects, Proc. Natl. Acad. Sci. USA 2 (1) (1916) 
19–24, https://doi.org/10.1073/pnas.2.1.19.

[31] W.H. Souder, The normal photoelectric effect of lithium, sodium and potassium as 
a function of wavelength and incident energy, Phys. Rev. 8 (3) (1916) 310–320, 
https://doi.org/10.1103/PhysRev.8.310.

[32] G.C. Paffenbarger, N.W. Rupp, A history of the International Association for Dental 
Research Wilmer Souder Award in Dental Materials, with a short biography of 
Wilmer Souder, Dent. Mater. 2 (2) (1986) 49–52, https://doi.org/10.1016/s0109- 
5641(86)80050-1.

[33] W. Souder, Precision measurements in firearm identification: Problems 
encountered in the art of identifying firearms, Commer. Stand. Mon. 9 (3) (1932) 
59–61. 〈https://forensiclibrary.org/ld.php?content_id=74594999〉 (Available at).

[34] National Institute of Standards and Technology Colloquium Series (2016) Detective 
X: Wilmer Souder and the Early History of Forensic Science at the National Bureau 
of Standards (1 h 10 min video). Available at 〈https://www.nist.gov/video/nist-c 
olloquium-series-detective-x-wilmer-souder-and-early-history-forensic-science-nat 
ional〉 (accessed August 22, 2025).

[35] National Institute of Standards and Technology (2016) Wilmer Souder Notebooks. 
NIST Digital Archives. Available at 〈https://nistdigitalarchives.contentdm.oclc.or 
g/digital/collection/p16009coll67〉 (accessed August 22, 2025).

[36] Schurmacher E.C. (1951) Washington’s Detective X: When No One Else Can Solve a 
Mystery, Government Heads Put in a Call for Dr. Wilmer Souder – He’s the Nation’s 
Best, and Least-Known, Criminologist. Evening Star (Washington DC) This Week 
Magazine (January 28, 1951). pp. 5,17,20. [Portions were condensed in Readers 
Digest, July 1951, pp. 118-120]. Accessed 〈https://forensiclibrary.org/ld.php?con 
tent_id=76215119〉 (accessed August 22, 2025).

[37] E.C. Schurmacher, Washington’s Detective X, Read. ’S. Dig. (July 1951 Issue) 
(1951) 118–120.

[38] State of New Jersey v. Bruno Richard Hauptmann – The Lindbergh baby kidnapping 
and murder trial transcripts, Volume I (January 2-16, 1935). Volume II (January 
17-30, 1935), Volume III (January 31 – February 13, 1935). Edited and digitally 
formatted by Mike Stewart (available in ebook format via Amazon Kindle).

[39] W. Souder, Crime laboratories, Sci. Serv. Radio Broadcast June 6 1936 (1936). 
〈https://siarchives.si.edu/collections/siris_arc_217249〉.

[40] W. Souder, Crime laboratory science clears up mysteries, Sci. NewsLetter (June 20 
1936 29 (793) (1936) 394–395, https://doi.org/10.2307/3912828.

[41] Proceedings of the Attorney General’s Conference on Crime held December 10-13, 
1934 in Memorial Continental Hall, Washington, D.C. Bureau of Prisons, 
Department of Justice: Washington, D.C. (578 pages). Available at 〈https://www. 
google.com/books/edition/Proceedings_of_the_Attorney_General_s_Co/Ssvxuv 
jmYCYC?hl=en&gbpv=1〉 (accessed August 26, 2025).

J.M. Butler                                                                                                                                                                                                                                       Forensic Science International 378 (2026) 112732 

9 

https://famous-trials.com/hauptmann
https://famous-trials.com/hauptmann
https://forensiclibrary.org/az/databases?s=234877
https://forensiclibrary.org/az/databases?s=234877
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref1
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref1
https://doi.org/10.6028/NIST.IR.8351sup1
https://doi.org/10.6028/NIST.IR.8351sup1
https://archive.cacnews.org/archive/2021/2ndq21.pdf
https://archive.cacnews.org/archive/2021/2ndq21.pdf
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref4
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref4
https://doi.org/10.2307/1147253
https://doi.org/10.2307/1147323
https://forensiclibrary.org/ld.php?content_id=74589057
https://forensiclibrary.org/ld.php?content_id=74589057
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref8
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref8
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref9
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref9
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref10
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref10
http://www.jstor.org/stable/1147251
http://www.jstor.org/stable/1147251
https://doi.org/10.1177/000271622914600126
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref13
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref13
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref14
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref14
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref15
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref15
https://doi.org/10.1080/00085030.2014.930227
https://www.proquest.com/openview/c356c10cff13d270b9cb97db6b76f738/1
https://www.proquest.com/openview/c356c10cff13d270b9cb97db6b76f738/1
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref17
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref17
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref17
https://doi.org/10.2307/1147252
https://doi.org/10.2307/1147252
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref19
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref19
http://www.jstor.org/stable/1139122
http://forensicsciencereview.com/Abstract/33
http://forensicsciencereview.com/Abstract/33
https://doi.org/10.2307/1147257]
https://doi.org/10.2307/1147342
https://doi.org/10.2307/1147342
https://doi.org/10.1177/19253621211002515
https://archive.org/stream/reportoftwentyse101unse#page/48/mode/2up
https://archive.org/stream/reportoftwentyse101unse#page/48/mode/2up
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref26
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref26
https://forensiclibrary.org/ld.php?content_id=77232965
https://forensiclibrary.org/ld.php?content_id=77232965
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref28
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref28
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref28
https://doi.org/10.1073/pnas.2.1.19
https://doi.org/10.1103/PhysRev.8.310
https://doi.org/10.1016/s0109-5641(86)80050-1
https://doi.org/10.1016/s0109-5641(86)80050-1
https://forensiclibrary.org/ld.php?content_id=74594999
https://www.nist.gov/video/nist-colloquium-series-detective-x-wilmer-souder-and-early-history-forensic-science-national
https://www.nist.gov/video/nist-colloquium-series-detective-x-wilmer-souder-and-early-history-forensic-science-national
https://www.nist.gov/video/nist-colloquium-series-detective-x-wilmer-souder-and-early-history-forensic-science-national
https://nistdigitalarchives.contentdm.oclc.org/digital/collection/p16009coll67
https://nistdigitalarchives.contentdm.oclc.org/digital/collection/p16009coll67
https://forensiclibrary.org/ld.php?content_id=76215119
https://forensiclibrary.org/ld.php?content_id=76215119
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref33
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref33
https://siarchives.si.edu/collections/siris_arc_217249
https://doi.org/10.2307/3912828
https://www.google.com/books/edition/Proceedings_of_the_Attorney_General_s_Co/SsvxuvjmYCYC?hl=en&amp;gbpv=1
https://www.google.com/books/edition/Proceedings_of_the_Attorney_General_s_Co/SsvxuvjmYCYC?hl=en&amp;gbpv=1
https://www.google.com/books/edition/Proceedings_of_the_Attorney_General_s_Co/SsvxuvjmYCYC?hl=en&amp;gbpv=1


[42] W. Souder, Scientific crime-detection. Proceedings of the Attorney General’s 
Conference on Crime, 1934, pp. 233–241 (accessed August 22, 2025).

[43] W. Souder, Effective testimony for scientific witnesses, Science 119 (1954) 
819–822, https://doi.org/10.1126/science.119.3102.819.

[44] A.S. Berg, Lindbergh, Berkley Books, New York, 1998.
[45] J. Fisher, The Ghost of Hopewell: Setting the Record Straight in the Lindbergh 

Case, Southern Illinois University Press, Carbondale, 1999.
[46] Falzini M.W. (2006) Studying the Lindbergh Case: A Guide to the Files and 

Resources Available at the New Jersey State Police Museum (39-pages, April 
2006). Available at 〈https://dspace.njstatelib.org/bitstreams/6422ea76-8e64-44f5 
-a1ac-b3662cfa241b/download〉 (accessed August 26, 2025).

[47] S. Anderson, The trial of Bruno Richard Hauptmann – accused murderer of the 
Lindbergh baby – began in New Jersey on this day in 1935, Smithson. Mag. (2025). 
Available at 〈https://www.smithsonianmag.com/smart-news/the-trial-of-bruno- 
richard-hauptmann-accused-murderer-of-the-lindbergh-baby-began-in-new-jersey- 
on-this-day-in-1935-180985694/〉.

[48] M.M. Baden, Plenary session: The Lindbergh kidnapping revisited: Forensic 
sciences then and now, J. Forensic Sci. 28 (4) (1983) 1035–1037, https://doi.org/ 
10.1520/JFS11618J.

[49] L.C. Haag, A brief chronology of the Lindbergh kidnapping, J. Forensic Sci. 28 (4) 
(1983) 1038–1039, https://doi.org/10.1520/JFS11619J.

[50] L.C. Haag, The Lindbergh case revisited: A review of the criminalistics evidence, 
J. Forensic Sci. 28 (4) (1983) 1044–1048, https://doi.org/10.1520/JFS11621J.

[51] J.J. Horan, The investigation of the Lindbergh kidnapping case, J. Forensic Sci. 28 
(4) (1983) 1040–1043, https://doi.org/10.1520/JFS11620J.

[52] M.M. Baden, The Lindbergh kidnapping: Review of the autopsy evidence, 
J. Forensic Sci. 28 (4) (1983) 1071–1075, https://doi.org/10.1520/JFS11623J.

[53] P.A. Osborn, Excerpts and comments on testimony by document examiners in 
regard to State of New Jersey v. Bruno Richard Hauptmann, J. Forensic Sci. 28 (4) 
(1983) 1049–1070, https://doi.org/10.1520/JFS11622J.

[54] J.E. Starrs, The prosecution of Bruno Richard Hauptmann: An imitation of falconry, 
J. Forensic Sci. 28 (4) (1983) 1083–1107, https://doi.org/10.1520/JFS11625J.

[55] E. Tanay, The Lindbergh Kidnapping—a psychiatric view, J. Forensic Sci. 28 (4) 
(1983) 1076–1082, https://doi.org/10.1520/JFS11624J.

[56] A.F. Hicks, The handwriting testimony in the trial of Bruno Richard Hauptmann, 
J. Am. Soc. Quest. Doc. Exam. 6 (2) (2003) 97–111, https://doi.org/10.69525/ 
jasqde.99.

[57] M. Durina, 90 years later: revisiting the Lindbergh kidnapping case, J. Am. Soc. 
Quest. Doc. Exam. 24 (2) (2021) 3–14, https://doi.org/10.69525/jasqde.276.

[58] Linder D.O. (2025) Hauptmann (Lindbergh) Trial (1935) from University of 
Missouri Kansas City School of Law website “Famous Trials: Accounts and 
materials for 100 of history’s most important trials.” Available at 〈https://www.fa 
mous-trials.com/hauptmann〉 (accessed August 25, 2025).

[59] Snook R.A. (1932) “Report of contact with the U.S. Bureau of Standards, Dept. of 
Commerce for the purpose of examining and photographing certain documents in 
connection with the Lindbergh case.” Report by Lieut. R.A. Snook dated May 17, 
1932. Copy provided to the author by NJSP Archivist Mark Falzini on September 
21, 2015.

[60] Burgess G.K. (1932) Letter dated May 14, 1932 to New Jersey State Police (Attn: 
Col. Norman Schwarzkopf). Copy provided to the author by NJSP Archivist Mark 
Falzini on September 21, 2015.

[61] National Institute of Standards and Technology (2017) Detective X: (Re) Discovering 
Wilmer Souder (10 min video). Available at 〈https://www.youtube.com/watch? 
v=a97A44ORnrE〉 (accessed August 22, 2025).

[62] Press R. (2017) Who Was Detective X? Available at 〈https://www.nist.gov/feature- 
stories/who-was-detective-x〉 (accessed August 22, 2025).

[63] Burgess G.K. (1932) Letter dated June 3, 1932 to New Jersey State Police (Attn: 
Col. Norman Schwarzkopf). Copy provided to the author by NJSP Archivist Mark 
Falzini on September 21, 2015.

[64] F. Taroni, C. Champod, P. Margot, Forerunners of Bayesianism in early forensic 
science, Jurimetr. J. 38 (1998) 183–200.

[65] A. Koehler, Techniques used in tracing the Lindbergh kidnapping ladder, J. Crim. 
Law Criminol. 27 (5) (1937) 712–724, https://doi.org/10.2307/1136526.

[66] C. Sellers, Handwriting evidence against Hauptmann, J. Crim. Law Criminol. 27 (6) 
(1937) 874–886, https://doi.org/10.2307/1137535.

[67] New York Times (1935) March 14 article: $12,000 to Osborne in Lindberg case; 
total bill of 8 handwriting experts at Hauptmann trial $46,661. Available at 〈htt 
ps://www.nytimes.com/1935/03/14/archives/12000-to-osborne-in-lindberg 
h-case-total-bill-of-8-handwriting.html〉 (accessed August 29, 2025).

[68] Brooks C. (2023) Publicly funded forensic crime laboratories, 2020. Bureau of 
Justice Statistics report NCJ 306473 published in December 2023 is available at 
〈https://bjs.ojp.gov/library/publications/publicly-funded-forensic-crime-laborat 
ories-2020〉 (accessed August 26, 2025).

[69] United States Secret Service Annual Conference held January 6-9, 1941 at the 
Willard Hotel in Washington, D.C. with Walter H. Hickman as stenotype reporter. A 
PDF copy of Wilmer Souder’s presentation was kindly provided to the author by 
Michael Sampson, USSS archivist.

[70] Federal Bureau of Investigation (2006). The FBI Laboratory 2006 Report. Available 
at 〈https://archives.fbi.gov/archives/about-us/lab/lab-annual-report-2006/fbi-lab 
oratory-2006-report〉 (accessed September 8, 2025).

[71] Evidence under glass: Inspection service labs fight crime. Postal Life: The Magazine 
for Postal Employees (September-October 1969), pp. 4-9. Available at 〈https://ia 
804501.us.archive.org/13/items/sim_postal-life_september-october-1969_3_2 
/sim_postal-life_september-october-1969_3_2.pdf〉 (accessed August 28, 2025).

[72] P.L. Kirk, The ontogeny of criminalistics, J. Crim. Law Criminol. Police Sci. 54 (2) 
(1963) 235–238, https://doi.org/10.2307/1141173.

[73] Interpol papers (2022). Special issue of Forensic Science International: Synergy. 
Available at 〈https://www.sciencedirect.com/special-issue/109JJLCFP14〉
(accessed August 26, 2025).

[74] FBI National Academy Associates, Inc. (FBINAA). Available at 〈https://www.fbin 
aa.org/〉 (accessed August 26, 2025).

[75] R.C. Cochrane, S. Department of Commerce, in: Measures for Progress: A History of 
the National Bureau of Standards. U., 703, Government Printing Office, 
Washington, D.C., 1966.

[76] J.M. Butler, U.S. initiatives to strengthen forensic science & international standards 
in forensic DNA, Foren. Sci. Int. Genet. 18 (2015) 4–20, https://doi.org/10.1016/j. 
fsigen.2015.06.008.

J.M. Butler                                                                                                                                                                                                                                       Forensic Science International 378 (2026) 112732 

10 

http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref36
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref36
https://doi.org/10.1126/science.119.3102.819
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref38
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref39
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref39
https://dspace.njstatelib.org/bitstreams/6422ea76-8e64-44f5-a1ac-b3662cfa241b/download
https://dspace.njstatelib.org/bitstreams/6422ea76-8e64-44f5-a1ac-b3662cfa241b/download
https://www.smithsonianmag.com/smart-news/the-trial-of-bruno-richard-hauptmann-accused-murderer-of-the-lindbergh-baby-began-in-new-jersey-on-this-day-in-1935-180985694/
https://www.smithsonianmag.com/smart-news/the-trial-of-bruno-richard-hauptmann-accused-murderer-of-the-lindbergh-baby-began-in-new-jersey-on-this-day-in-1935-180985694/
https://www.smithsonianmag.com/smart-news/the-trial-of-bruno-richard-hauptmann-accused-murderer-of-the-lindbergh-baby-began-in-new-jersey-on-this-day-in-1935-180985694/
https://doi.org/10.1520/JFS11618J
https://doi.org/10.1520/JFS11618J
https://doi.org/10.1520/JFS11619J
https://doi.org/10.1520/JFS11621J
https://doi.org/10.1520/JFS11620J
https://doi.org/10.1520/JFS11623J
https://doi.org/10.1520/JFS11622J
https://doi.org/10.1520/JFS11625J
https://doi.org/10.1520/JFS11624J
https://doi.org/10.69525/jasqde.99
https://doi.org/10.69525/jasqde.99
https://doi.org/10.69525/jasqde.276
https://www.famous-trials.com/hauptmann
https://www.famous-trials.com/hauptmann
https://www.youtube.com/watch?v=a97A44ORnrE
https://www.youtube.com/watch?v=a97A44ORnrE
https://www.nist.gov/feature-stories/who-was-detective-x
https://www.nist.gov/feature-stories/who-was-detective-x
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref51
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref51
https://doi.org/10.2307/1136526
https://doi.org/10.2307/1137535
https://www.nytimes.com/1935/03/14/archives/12000-to-osborne-in-lindbergh-case-total-bill-of-8-handwriting.html
https://www.nytimes.com/1935/03/14/archives/12000-to-osborne-in-lindbergh-case-total-bill-of-8-handwriting.html
https://www.nytimes.com/1935/03/14/archives/12000-to-osborne-in-lindbergh-case-total-bill-of-8-handwriting.html
https://bjs.ojp.gov/library/publications/publicly-funded-forensic-crime-laboratories-2020
https://bjs.ojp.gov/library/publications/publicly-funded-forensic-crime-laboratories-2020
https://archives.fbi.gov/archives/about-us/lab/lab-annual-report-2006/fbi-laboratory-2006-report
https://archives.fbi.gov/archives/about-us/lab/lab-annual-report-2006/fbi-laboratory-2006-report
https://ia804501.us.archive.org/13/items/sim_postal-life_september-october-1969_3_2/sim_postal-life_september-october-1969_3_2.pdf
https://ia804501.us.archive.org/13/items/sim_postal-life_september-october-1969_3_2/sim_postal-life_september-october-1969_3_2.pdf
https://ia804501.us.archive.org/13/items/sim_postal-life_september-october-1969_3_2/sim_postal-life_september-october-1969_3_2.pdf
https://doi.org/10.2307/1141173
https://www.sciencedirect.com/special-issue/109JJLCFP14
https://www.fbinaa.org/
https://www.fbinaa.org/
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref55
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref55
http://refhub.elsevier.com/S0379-0738(25)00376-7/sbref55
https://doi.org/10.1016/j.fsigen.2015.06.008
https://doi.org/10.1016/j.fsigen.2015.06.008

	Lessons from the “Trial of the Century” and early forensic science efforts: Beginnings of U.S. forensic science and the lit ...
	1 Introduction
	2 Early pioneers (“Giants”) in forensic science
	2.1 European pioneers
	2.2 U.S. pioneers
	2.3 Early years and growth of U.S. forensic laboratories

	3 Calvin Goddard’s 1929 tour to 13 European cities
	4 Wilmer Souder and the National Bureau of Standards
	5 Lindbergh baby kidnapping investigation and trial
	6 Outcomes of Goddard and Souder’s efforts and some lessons learned
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Acknowledgements
	References


