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vedere in alcuni elaborati di consulenti balistici italiani dell’articolo pubblicato nella ri-
vista AFTE Journal, 1999, 31 (2), 117-122 di Frederic A. Tulleners e James S. Hamiel, inti-
tolato “Sub Class Characteristics of Sequentially Rilled 38 Special S&W Revolver Barrels”

Premessa

Piu volte mi & capitato di leggere relazioni balistiche o di confrontarmi in dibatti-
mento con consulenti i quali, a sostegno delle loro tesi, richiamano il contenuto dell’in-
teressante articolo di Frederic A. Tulleners e James S. Hamiel, intitolato “Sub Class
Characteristics of Sequentially Rilled 38 Special S&W Revolver Barrels”.

Ovviamente non ci trovo nulla di male che vengano richiamati lavori scientifici per
sostenere un proprio percorso tecnico-balistico; trovo, pero, puerile e del tutto privo
di coerenza scientifica richiamare quest’articolo per controbattere lavori di balistica
compartiva ampiamente corroborati di documentazione fotografica che dimostra [’esi-
stenza di tracce coincidenti sia sui cavi che sui pieni dei proiettili comparati.

A beneficio dei non esperti, al fine di comprendere meglio quanto esposto, ricordo
che le impronte di subclasse sono tutte quelle tracce che si possono trovare sui bossoli
e sui proiettili in quanto lasciate dalle macchine utilizzate nella fabbricazione delle
armi e delle munizioni.

In sintesi il lavoro pubblicato dai due ricercatori americani
(in allegato in calce alla presente nota)

Frederic A. Tulleners e James S. Hamiel, effettuano la ricerca nel 1979 presso la
fabbrica Smith & Wesson. Si fanno dare dieci canne fabbricate in successione, le nu-
merano e le montano di volta in volta su un revolver calibro 38 Special. Ottengono dei
proiettili test, li comparano e trovano sugli interspazi dei solchi (pieni sul proiettile)
delle microstrie che sono perfettamente coincidenti, come si puo constatare nella se-
guente figura (una delle cinque foto pubblicate nell’articolo) dove viene comparato un
proiettile test proveniente dalla canna 6 (a sinistra) ed un proiettile test proveniente
dalla canna 8 (a destra).
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Fig. 4 Groove impressions barrel 6 T-2 (G-3) to barrel 8 T-1 (G-3)

Biagio Manetto - Esperto Balistico

Pagina 2 di 7



BALISTICA FORENSE - Osservazioni critiche su certo uso improprio che mi e capitato di
vedere in alcuni elaborati di consulenti balistici italiani dell’articolo pubblicato nella ri-
vista AFTE Journal, 1999, 31 (2), 117-122 di Frederic A. Tulleners e James S. Hamiel, inti-
tolato “Sub Class Characteristics of Sequentially Rilled 38 Special S&W Revolver Barrels”

| due ricercatori precisano che sui Land (cavi) della rigatura non riscontrano la
presenza di impronte di subclasse (v. figura seguente).

This article illustrates subclass characteristics found in groove
impressions on lead bullets that were fired from 10 sequentially
manufactured 38 Special, Smith & Wesson revolver barrels. These
subclass characteristics were present on some, but not all of the ten
sequential barrels and in some but not all of the groove impressions.
These barrels were rifled using the step cutting broach-
manufacturing process. These subclass characteristics were not
found on the land impressions of the fired lead bullets or on the
land or groove impressions of the copper-jacketed bullets.

Land Groove

-— —_—
Impression il Impression

In questa figura riporto quanto scritto da Frederic A. Tulleners e James S. Hamiel.
In blu i pieni dei proiettili (groove) dove viene riscontfrata I'identitd delle impronte
di subclasse.

Perché sui land (cavi) non si trovano impronte di subclasse ?

Provo a dare una spiegazione tecnica, esaminando nel dettaglio il processo che
porta alla fabbricazione delle canne dove il foro viene realizzato per brocciatura
(come quelle delle Smith & Wesson sulle quali si & condotto l’esperimento).
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BROCCIA

Rigatura oftenuta per ogivazione 0 brocciatura

SI PARTE CON UNA BARRA DI ACCIAIO...

... CHE VIENE FORATA PER POTERVI

INTRODURRE LA BROCCIA CHE
CONSENTE DI OTTENERE LA RIGATURA
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La barra pre-forata viene lavorata con la broccia.

PER BROCCIATURA LA RIGATURA VIENE
OTTENUTA PER INTAGLIO DEL METALLO
ED ASPORTAZIONE DEI TRUCIOLIE ...

... AL TERMINE DELL'OPERAZIONE,
L'ANIMA DELLA CANNA PRESENTA LE
CARATTERISTICHE NERVATURA CHE
SERVONO A CONFERIRE AL PROIETTILE
UN MOTO ROTATORIO INTORNO AL
PROPRIO ASSE E STABILIZZARLO IN

TRAIETTORIA.

Dopo la brocciatura l'anima della canna
viene spazzolata e lucidata.

Tale intervento é piu efficace sulla
faccia delle nervature ...

... mentre negli interspazi delle
nervature non riesce ad asportare
efficacemente le tracce lasciate dalla

broccia.
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La canna finita viene montata sull’arma e messa in commercio.

Il proiettile sparato, attraversando la canna,
sitrafilae ...

/— ... copia in negativo le tracce che

caratterizzano gli interspazi, in azzurro, che
sul proiettile diventano pieni (groove in
inglese) e le nervature, in rosso, che sul
proiettile diventano cavi (land in inglese).

Ecco il motivo per cui i due ricercatori non trovano identita di subclasse sui cavi
(land) dei proiettili!

This article illustrates subclass characteristics found in groove
impressions on lead bullets that were fired from 10 sequentially
manufactured 38 Special, Smith & Wesson revolver barrels. These
subclass characteristics were present on some, but not all of the ten
sequential barrels and in some but not all of the groove impressions.
These barrels were rifled using the step cutting broach-
manufacturing process. These subclass characteristics were not
found on the land impressions of the fired lead bullets or on the
land or groove impressions of the copper-jacketed bullets.

Land Groove
Impression

Biagio Manetto - Esperto Balistico

Pagina 6 di 7



BALISTICA FORENSE - Osservazioni critiche su certo uso improprio che mi e capitato di
vedere in alcuni elaborati di consulenti balistici italiani dell’articolo pubblicato nella ri-
vista AFTE Journal, 1999, 31 (2), 117-122 di Frederic A. Tulleners e James S. Hamiel, inti-
tolato “Sub Class Characteristics of Sequentially Rilled 38 Special S&W Revolver Barrels”

Conclusioni

Se effettuiamo la comparazione al fine di stabilire che due proiettili provengo-
no dalla medesima arma e indispensabile comparare il patrimonio di microstrie che
troviamo nei cavi (lands in inglese), dove siamo certi che il processo di finitura del-
la canna ha portato via tutti quei segni di lavorazione lasciate dalla broccia. Si puo
estendere la comparazione anche ai pieni (groove) ma non basarla, esclusivamente,

sulle tracce trovate negli interspazi.

Trovo corretto richiamare il lavoro di Frederic A. Tulleners e James S. Hamiel per
far emergere la lacunosita di comparazioni basate esclusivamente sui pieni dei proiet-
tili (interspazi), ma eviterei di farlo se sono in presenza di una sequenza fotografica
che dimostra l’identita di microstrie presenti su cavi di rigatura che, si ricorda, ven-
gono lasciate dalle nervature della canna.

Durante la fase di accertamento € indispensabile distinguere se le tracce che si
stanno comparando sono da attribuirsi a quell’arma in quanto peculiari dell’esemplare
in esame o sono impronte di subclasse e, giustamente i due ricercatori precisano che
non hanno riscontrato sui Land (cavi) dei proiettili la presenza di impronte di subclas-

se.

Caronia, 6 settembre 2015

Biagio Manetto
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Sub Class Characteristics of Sequentially Rifled 38 Special S& W
Revolver Barrels

Frederic A. Tulleners and James S. Hamiel™
Cdlifornia Criminalistics Institute (CCI)
4949 Broadway Room A104
Sacramento, CA 95820

Abstract:

This article illustrates subclass characteristics found in groove impressions on lead bullets
that were fired from 10 sequentially manufactured 38 Special, Smith & Wesson revolver
barrels. These subclass characteristics were present on some, but not all of the ten
sequential barrels and in some but not all of the grove impressions. These barrels were
rifled using the step cutting broach-manufacturing process. These subclass
characteristics were not found on the land impressions of the fired lead bullets or on the
land or groove impressions of the copper-jacketed bullets

Background:

Test bullets were fired" from 10 sequentially rifled Smith & Wesson (S& W) 38 Spl.
Revolver barrels. The barrels were obtained from R.G. Jinks of Smith and Wesson in
1979 for use in exercises in Toolmark Comparison Criteria classes offered by the Bureau
of Forensic Service and subsequently by the CCI. The following rifling operations” were
completed in sequential order with barrel #1 being the first one through each operation,
and barrel #10 being the last.

1. Barrelswere micro honed to improve bore finish (assumed to be performed
before the rifling process).

2. They wererifled (i.e., multi step, single pass broach).

3. They were button burnished.

4. Forcing Cone Cut

Each of the 10 sequentially rifled barrels was individually mounted in the same S& W
revolver frame, which was then used to fire five (5) sets, each consisting of three .38
SPL. Lead bullets, followed by three Jacketed Soft Point (JSP) test bullets in sequential
order for each barrel, using water recovery. The barrels were not cleaned prior to, or
during, the firing of each test set. No casts were made of the rifling in these test barrels
prior to or after the tests were fired. All barrels were returned to S& W after firing each
set. Attempts to have these barrels returned for evaluation after the subclass phenomena
was discovered were unsuccessful.

" Frederic A. Tulleners, Program Manager, CClI
" James Hamiel, Research Intern, CCl



Each test set from each barrel #1 to #10 consists of three (3) lead tests, followed by three
(3) JSP tests numbered sequentialy in the order in which they were fired. Each barrel
was fired atotal of 30 times and the test firings aternated between sets of three lead
bullets followed by sets of three copper jacketed bullets. The bullets were labeled
sequentially from T1 up to T30. Thusfive setswere fired (a set consisting of three lead
bullets followed by three copper-jacketed bullets).

Discussion:

Subclass characteristics are defined® as discernable surface features of an object which
are more restrictive than "Class Characteristics' in that they are produced incidental to
manufacture, 2) Are significant in that they relate to a smaller group source and 3) Can
arise from a source which changes over time. It iscritical for the examiner to have a
thorough understanding of the influence of subclass characteristics so that they can be
recognized when they are present so that striae produced by them do not form the basis
for identification.

The photographs in Figure 1 to 5 illustrate the correspondence in the subclass featuresin
the groove impressions of the lead bullets. These are illustrated with the use a Reichert
comparison microscope with an approximate magnification of 30X. Thesefive
photographs depict the best correspondence of the subclass characteristics found on these
bullets. If these striae were not caused by subclass features of the rifling tool, the extent
of this agreement would be sufficient for an identification. There are afew other areas
showing correspondence but not to the extent exhibited in figures 1-5. In particular, the
groove impressions of bullets # 4, #5 and #6 appear to best illustrate the agreement of the
subclass characteristics. Overall it appears that barrel 6 test #2, groove #3, provides the

Barrel &

Fig. 1 Groove impressions barrel 6 T-1 (G-3) to barrel 5 T1 (G5)



best correspondence to the other grooves. The land impressions of these lead bullets did
not illustrate any subclass characteristic features.

Fig. 3 Groove impressions barrel 6 T-2 (G-3) to barrel 7 T-1 (G-1)



Fig. 4 Groove impressions barrel 6 T-2 (G-3) to barrel 8 T-1 (G-3)
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Fig. 5 Groove impressions barrel 7 T-1 (G-1) to barrel 8 T-1 (G-3)



Biasotti* previously illustrated a series of PLASTISOL?® replicas of barrels manufactured
by the step cutting broach process. From a comparison of PLASTISOL casts taken two
inches apart, it is quite evident that there are substantial changes in the barrel groove
striae to such an extent that one would not expect any reproducibility from consecutive
barrels. However, subclass characteristics can occur if the tool is damaged and carries
with it some major imperfections. Lomoro® illustrates a series of subclass characteristics
from Titan revolvers caused by a similar manufacturing mechanism. These subclass
characteristics were likewise found only in the groove impressions and not in the land
impressions of the bullets. This subclass carry over noted by Lomoro consisted of much
coarser striae than observed on the S&W barrels.

The evaluation of these S& W subclass characteristics was originally performed by Al
Biasotti’ who stated:

“The subclass characteristics are noted in a limited number of groove
impressions on |ead tests from the 10 sequentialy rifled S&W, 38 Spl.,
revolver barrels. Without having the barrels, or casts to examine, the
reason why these remarkable subclass characteristics occurred cannot be
fully explained. However, based on the limited extent of the similarities
noted by my personal observations, it can be concluded that the similarities
noted represent an extremely rare event that would not be expected to be
encountered in actual case situations'. While this statement may be true for
the manufacture of revolvers, the current practice of having along rifled
barrel sectioned into multiple short pistol barrels may increase the chance
for this type of subclass event.

Conclusion:
In aletter to CCI students, Biasotti's® conclusions were stated as;

"The most important lessons to be learned from all of the striated toolmark-
bullet comparison exercises are:

1. That the chance occurrence of more than 3 or 4 consecutively
corresponding striae is an extremely rare event, rising exponentially
with increasing combinations of 2 or more consecutively corresponding
striae. Therefore, the concept of consecutive striae is the most effective
criteriafor determining common origin of toolmarks.

2. That the occurrence of subclass characteristicsin rifled firearms barrels
isarare event that can be easily determined by the direct inspection of
therifling or a barrel cast; and where the barrel or barrel cast is not
available, by applying a more consecutive criteriain determining
common origin.”

This expression of numerical criteriafor identification has been refined recently and
appears in a chapter by Biasotti and Murdock®



Summary:

Since 1991 the bullets have been used as part of a series of exercisesin the annual
"Toolmark Criteriafor Identification" class held at the CCl. During these exercises
numerous experienced, and some inexperienced, firearm examiners have had occasion to
review these bullets both subjectively and objectively using striae counts. They have
substantiated Biasotti's original premise that this correspondence is noted only in the
groove impressions of afew lead bullets. Likewise, the land impressions of these lead
bullets and the copper-jacketed test bullets have not shown the presence of any subclass
characteristics. Nor have the groove impressions of the copper-jacketed bullets
illustrated a degree of subclass characteristic correspondence that could be mistaken for
an identification such as shown by the lead bullets. Unfortunately, due to the multiple
handling of these bullets, the subclass characteristics of the lead bullets are currently not
in the pristine shape they werein 1991.

! Bullets were test fired in 1979 by two student aids, now criminaists, Mike Guisto (BFS Stockton) and
Raobert Thompson (BATF Walnut Creek)

2 R. Jinks of Smith & Wesson - personal correspondence to Criminalist T. Johnson, August 6, 1980.

3 AFTE Glossary Revision June 6, 1994.

* Biasotti, A. A. "Rifling Methods - A Review and Assessment of the Individual Characteristics Produced

AFTE Journal, Vol. 13 No. 3 July 1981.

> PLASTISOL - A thermosetting plastic.

® Lomoro, V. J. "32 SWL Caliber, F.I.E. Corp., Titanic revolvers AFTE Newsletter # 20 June 1972, AFTE
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