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I, Charles J. Van Amburgh, duly sworn, on oath depose snd say
that I am the same Charles J. Van Amburgh who testified for the
Commonwealth at the trisl of said cgses in June, 1921. And I am
The same Charles J. Van Amburgh who since said trial has made
affidavit which I understand was filed in ooﬁnection with the
hearing on the first supplementary motion for a new trial,

| I have read and carefully cbnsiderea the affidavit of Albert H.
Hamilton filed in behalf of the defendants in said cases, and dated
October 15, 1923,

In referring herein to said Hamilton affidevit I shall locate
portions of said Hamilton affidavit by page number and paragraph
number, and shall, so far as possible, refer to the various exhibits
in these cases by using the same descriptive page numbers snd letters
which are used in the photograph album filed as an exhibit in conreec-
tion with said Hamilton affidavit.

Page 4, paragraph 4

1.40 not agree with Mr. Hamilton that defeets, rust pits, &c
within the barrel, other than those occuring at the muzzle, ecannot
be used for identifying a bullet as coming from that particular barrel,
From my experience I am absolutely certain that defects, rust pits, &o.,
when located within the barrel, if of such sufficient size or charac-
ter, do make definite impressions on the bullet fired from said barrel,

especlally in the case of a metal Jjacketed bullet. The so-called

mortal bullet (Exh.18) is such a metal jacketed bullet, and defects
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and marks will be registered on such & bullet and will be visible
either to the naked eye Or through a mieroscope, depending, of»course,
upon the size of the defects and marks which have been registered.

A metal Jjacketed bullet is harder end more resistent than a lead
bullet, and has been shown by numerous tests to retain markings and
scorings impressed upon it as far back as to be practically at the
commencement‘of.the rifling at the chamber end. It was from my’know-
ledge of this fact, based on long experience, thet 1 testified at the
triel of these cases in reference to the tear oOr scoring appearing

6n said mortal bullet czused by & marked pitting and roughness of

the barrel of the so-called Sacco pistol.

Page 17 paragraph 4,

77 It is true that the firing-pin indentation or dent on the Frsher

shell F4, and the three Towell-Winchester shells, are not in peafect

agreement as to 1ocat10n. The location of a firing-pin indentation
does not prove that a certsin shell was or was not fired from a certain
gun. 1t is sometimes helpful, however, in conﬁectlon with other

objective signs, in determining this fact. The Jocation of a firing-‘

pin indentation made in different shells by the same firiing pin

will vary over a certaln area, the center of which area mey be called
the center of impact. The reasons for such variation of location are,
(1) The tolerence between the firing-pin and the
firing pih hole. L |
(2) The difference in‘the»diameter of the cartridse
and the chamber in which it is placed, which difference
results in a certain looseness of the fitting of such
cartrluge in such chamber.
(3) The looseness of the fit of the slide, that is,
that paft‘of the plstol which houses Or covers the barrel.
(4) The eonstruction of the cartridge itself, Under
the center of the primer surface is a hard snvil made of
bress. \When the firing-pin strikes the primer surface over
this.anvil there is a tendency of the firing-pin to be
deflected to one side, In the Saeco pistol the space
between the firing-pin and the firing-pin hole is +00%7 inechy,

which means that the firing-pin can move a distanece of 007

of an inch within the circular rim of the firing-pin hole.
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In a Colt automatic pistol the difference between the cartridge
dismeter and the dismeter of the chamber, into which the cartridsé
fits, must}not be less than ,000 of an inch, in order to provide
eaSy entrance of the cartridge into said chamber; This difference
of diameter causes some play between the cartridge and the chamber,
The slidex of the Sacco pistol is vefy loose fitting and moves vefy
noticeably when the receiver is grasped in one hand and the slide in
the other. hen s—mevement—eof the firing-pin within its rim, the
cartridgé within its chamber and the barrel combine in movement,
there is a tendency to throw the point of impaect of the firing-pin
off center so far as the Cartridge is concerned. These movements
are'demonstrable‘tg anyone‘examining the pistol with & éartridge in
place in the chamber. The action of the firing-pin when it strikes
the primerAsurface'above the anvil can, of course, not be shoWn_in
court, but the action of said anvil, above degcribed;‘in throwing fthe
firing-pin off center, is no less certain. The Court will perceive
that the dents made in the primers of the Winchestéggﬁeters shells
known to heve been fired in the Ssacco piStol at Lowell, show a varia-
tlon in location. |

Inasmuor as all of these shel“s were flred from the same pistol,
it is clearly demonstrated how slight evidence the location of the
indentatlon is 1n the de+erminat10n ot the partlcular pistol from
ywhlch a shell was fired. If,ltlwere posslble to have a large number
of shells for‘oomparison'l'am convinced that the indentetions would
‘vary W1dely in 1ocatlon although they would be within s certaln aresa,
dependlngvon the factors 1 have above mentioned. g &ﬁ

In reply to Mr.‘HamiltOn's,statement‘ih gaid paragraph 4 on
page 17, that the firing-pin indentation in the Fraher shell P4 is
in the "exact center", microsconic measurements made by me prove that

said indentation is ,009 of an ineh nesrer the right efge of the

primer surface than it is to the left edge.
In paragraph B on page 18 Mr. Hamilton states by inference that
the difference in location of the firing-pin irndentations on the so-

called Lowell-Peters shells is sccounted for by the difference in

character of the primer used in said Peters' shells. As a matter of




fact, the character ofmthe primer has nothing to do with the
mechanical location of the firing-pin indentation, sueh location
being governed ¥y the considerations I have above set forth.

Psce 18, paragraph 3.

In this parsasgraph Mr. Hamilton refers to a score or groove
appearing near the end of the firing-pin in the Sacco pistol. This
score may be seen without the aid of a microscope. On April 21,1923,
the firing-pin wss photosraphed in my presence snd under my direction
at the lMassachusetts Institute of Technology, and the resulting picture
is hereto annexed and marked Exhibit A, This score was\undoubtedly

caused by the particular machine operation which formed the point of

“the firing-pin at the factory where said pin was made. It extends

partly around the circumference of the pin at a distance .016 of an
ineh from the extreme end of the pin. The width of the score &t its

widest point is .0047 of an inch. The score of such & character .

~is certain to register itself‘in the indentation made by the firing

pin in shells fired from the Sacco pistol., I have examined micros-

coPically the firing-pin indentations in the three Lowell-Winchester

‘shells and in Fraher shell P4, 1In each of these indentations a sharp

ridge raised sbove the general surface of the indentation is clear-
1y outlined. Photographs of the firing-pin»indentations on Lowell-
Winchester shells Nos. 1, 2 and 3 and the Fraher shell 4 were taken
under my direction and in my presenéé at the Massachusetts Institute
of Technology on April'zl; 1922, Copies of the pictures so téken

are hereto annexed and marked respeetively Exhibits B, C, D and E.

"In»each of thece pictures & distinct ridge is visible in the primer

indentation on the left side of indentation, Inasmuch as the objects

in said pictures are transposed from left to right in the process
of photographing, these ridges must be understood to be on the right

side of the indentations. They are shown in the various pictures

in the 1ight spote in the indentations where the light was focussed

upon them. The measuremens$s of said ridges on said shells are as

follows:

| Length ' Width
Lowell : |
Winchester #1. ,040 0043
Lowell

Winchester #2  ,041 A




Length #idth
Lowell- ‘ _
Winchegter #3 041 0050
Fraher F4 « 040 « 0080

These ridges show irregular outlines of the two side 1inés, and
the width meaeurementé were taken at the point of the widest
geparation of said lines. The irregularity df outline, however, is
gimiler in each ridge. The eﬁrve of each ri&ge is identical, and
the measurements of 1ength‘were»t&ken along chord of the arc., 1
have ssceriained fio the ejector and extractor marks the exsct
position each shell occupied in the chamber of the pistol at the
time it wes fired. Having in mind the position of the~score on
the firing-pin of the 3acco yistol 1 am able to state positively
that these ridges appearlng on the three Lowell-JlncLester shells
and on Fraher shell P4 were caused bysthe score on the firing~-pin
of said Bacco pistol. |

Page 19, paragraph 5.

lir. Hemilton states that the chord measurement of the -ridge on
Traher shell 74 iér;ﬁo inch in length, and later on page 20 states
the chord measurement of the ridges on the three'Lowell~Winchester
shelis 18 .20 inch in length. In fairness to Mr. Hamilton I must
898 ume that said meas urements were made not from the original shells
but from the photogruphs appearing on either pageS'lg or 16 of his
phofograph albums. It is needless for me to suggest the chance for
inaccurate m&aéurements in desling with these minute measurements ¢
when the photograph is relied upon, rather than the ébject itself.

% 4 further examined the three Peters shel&s discharged-by |
Captain Proctor at Lowell in the Sacco pistol. I found ridges in
the flrlng <pin indentations of said Peters shells similar to the
ridges found in said Winchester shells andsaid Frhher shell P4,
although the ridges on said Peters shells were not as deep, long
- 0or wide as in the case of the other four shells. The reason for
this is to be found in the fuct that the Peters primers are of 2
difrerent thickness, interior dimensions and design throughout
than the Winchester primers. These differénces, iﬁ coni:ection with

the possible variations in chamber pressure, account for the difference




in registtation of firing-pin marks.
I have measured the depth of the firing—pin‘indentations in
‘the three Lowell-Winchester shells and in Fraher shell P4, and

£ind the respective depths‘of such indentation to be as follows:-

Lowell No. 1 - +028

Lowell Fo.2 - +O25

Lowell No. 3 - .028

Fraher T4 - 027 of an inch.

A secore on a firing-pin, which, as on the Sacco pistol, is only

.016 of an inch from the end of such pin, must therefore necessarily

appear within indentations of the depth above described.

' I have observed in the case of each of the four shells, that.

is, the three Lowell—ﬁinehester shells and the Fraher shell F4, that
the ridge in éach case shows the lower side, looking‘into‘the:inden—
tation, as more abrupt than the upver side, which is a comparatively
gentle slope. The crest of the ridge itsékﬂin‘each case, is cQ M-~
paratively well defined, though not in,thé sense of:being sharp.
This charaoteristic, which does nqt clearly show ahd cannot be

showm in photographs, but is visible through a eompound mieroscope,
is further evidence that the ridges referred to were all made by

‘the same sgency, that is, the firing-pin of the Sacco pistol.

Page 22,‘paragraph»1

It is true that the breech block of the Sacco pistol in its
peculisrities of file marks and millimg.éutter marks possess &
distinct individuality which should be registered on the sensitive
primer'surfaCe of a cartridge fired in said pistol. When the firing-
pin strikes the primer surface of the certridge an explosion in the
eartridse ocecurs. The expansion of powder gases immedistely creates
a chamber pressure varying in differeht'cartridgés between 9,000
and-lﬁ,OOO'lbs per square inch. This pressure éauses the metal
composing the primer surface to be forced back into vacanciesvor
depressions directly in its resr. In the Saceco pistol such vacenecies
or depregssions consist; first; of the chamfer or mouth ofrthe firing-
pin hole; second, of the score on the end of the firiﬁg-pin; third;

of the cuts, scratches and marks on the surface of the breech block.

The metal of the vprimer surface, whieh is forced back into the chamfer,
a3 »




-

is galled & floW—back or set-back. This flow-back or set-back
is registered around the rim of the firing—pin indentation in
the primer. The metal forced into the score on the firing-pin apoears,
as has already been deséribed, ag 8 ridege in such'indentation. The
marks on the surf&ce of the breech‘block are registered correspond-
ingly on the primer surface between its rim and the firing-pin inden=
tetion, all of these marks debendino a8 to clesrness on the pressure»
eéxerted at time of flrlng, furulsnng real evidence as to the identi-
ty of the pistol from which the cartridse is fired, |

I have caused photographs toibe taken of the primer surfaces
of the three Lowell-Winchester shelis>ﬁndof Praher shell'E4;'but,
in view of the excellent pictures submitted by kre. Hamilton, feel
that it is unnecesgsary to ennex the sald photovraphs to this af*léavit.
Theee,plcuures apoearing on paves 12 and 16 of his ohotooraoh album,
comblned with mlcr0300plc meas urements of the markings revlstere&
on the prlmers of the shel s 80 photog”aghed are exbremely 1mportent
in determining Whetber ﬁraher,shell P4 was fired in the Sseco pistol,

Page 23, paragraph 5.

: rectangular
Reference is there made byM:, Hamilton to the xXsht=amzuxar

\prominence appearing-at the top center of the primer of LOwell-Winches-
ter shell No;3d, and the absence;of such prominenée‘on the primer of
Freher shell F4. The reason that Mr, Hamilton fails to find such
rectangular prominence bn Praher shel P4 is because such prominence
is a registration of a mark on the breech bloeck of thé Saeco pistol,
whidh, by reason of its diétance from the firingpin hole, is excluded
from the piecture made on the primer of said Praher shell, This
prominence I find on microscopic exaemination to be distant ,0363 of

en inch from a fixed poiﬁt of~reference taken by me, to wit, a
prominent spot standing out clearly from the general surface and
having & knob-sghaped annearance‘located at the 12 o'clock section

of the yim of the flrlno-pln 1pdentat10n almost dlrectly beneath

saeid reectangular prominence..lln Lowell-Winchester shell No.2 the

game point where said rectangular prominenoé should apnear is
practically covered with verdigris and is scarcely discernable.

In Lowell-Winchester shell No.,l the lower portion of said rectangular

prominence is visible, but not so elearly as in the case of No.3.

In egdeh of said other Lowell—ﬁinchester shells, to wit, Nos.l and 2,




- megsuring from the same fixed reference point on each, as in the
case éf Lowéll+ﬁinches£er shell No. 5, there is more than 0363
of;an'inch distance between said reference point and the outer edge
of the primer. In the case of Fraher shell #é ShePs 45 lbus rhen
.0565 of sn inech betweén the similar fixed ieference‘point and. the
outer edge of the primer dh said shell. By reason of the faet fthat
the firing~pin indentation of said Fraher shell 15 méarer the center
of the primef surface than thé‘indentation is on any-of the Lowell-
WinChester'Shelis said distance of .0363 of an inch measured from
sald fixea referenee point on said ?raher she1¢‘carries ohe beyond
‘ the outer ‘gdee of the primer surface and into the vacancy formed
by the jumection of the primer and shell. 1In other Words, by reason
’ofithe7100ation of the firing-pin indentatibn in: the Fraher‘shell
the field of the breech block pictured on the primer surface of said
shell, above said indentation, is smallér than such figld on thé
“three Lowéll-ﬁinck ster shells, and'does not iﬁclude'this mark
'descrlbed as a- rectangular promlnence.

Un Page 24, paraoranh 1

vIr. hamlltonsuéﬁx tsfﬁlfe blade exPerlment through the center of the
‘indentations on the three Lowell-Winechester shells‘and the Fraher
 she11 74, and statec that he finds more flow-back to the left of his
knlfe blade in each of the three Lowell-dlrcnPSuer shel ‘s than there
 1$ to the right, but that in the case of the Fraher shell, all as shown
on the photOgraohs on pape 12 of hls album, the flow-back is equal in:
extent all around tbe flrlﬂg-plh 1ndeﬁbation. I have made the experi-
ment suggested by NMrs Hamilton and flnd that the flow-baek on the
Preher shell as shown bJ his said photographs appears the same on
said shell as it,does oni the thrée Lowell Winghester shel$s. -1 heave
further examined,microscopically, said £1ow-back on these four shells
and find it to be, in general, the same in appearance and location
onieli g |

Continuing on page 24, lr, Ha@ilton calls attention to the
'extra amount of flow-back at the top edze of the primer surface on
Lowéll Winchester Nb 3, whieh he calls V-shaped, and describes said
extra amount Bt flow-back orn Fraher shell P4 as wedge-shaped. mr;

Hamilton states thwt from the top of said V on Lowell shell No.3

there extends a W-shaped set of file marks extending to the bottom
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of the rectangular elevation above mentioned, which said eleva-
tion he states appears at the middle of the said W-shaped file
marks.‘ He further says that extending upward’from the wedgé on
P4 there is a V-shaped set of file marks, On careful microscopic
examingtion 1 find that there extends up from the resnective knobsg
of the flow-back on these two shells (which he describes respectivef'
ly as V and wedge-shaped) V-shaped file marks. The file marks
extending on Lowell-Winchester shell No.3 from said V-shaped extra
~amount of flow-back is not a set of file marks in the shape of the
letter W, but will be perceived to be a set of file marks that are
V-shaped, jusﬁ as they aré in thé cagse of the Fraher shell 4.
' Beginniﬁg at‘the paragraph at the bottom of page 24 Nr. Hémil-
ton refers to the letter Y on Fraher shell F4 and Lowell-Winchester |
shell No.3, giving the difference in measurements in the 1engthsv
of the respective stems and the sides of said invertéd ¥ 8. The
difference in the length ofvthe»lines going to make up these Y's
is of no consequénce, owing to the possibility of the breech block
and slide as s unit having moved either vertically or horizontally
on the part to whiech it is asaembled, nemely, the recei?er, A
trial of this by grasping the receiver in one hand and the slide
in the other will serve to demonstrate that the slide is very loose-
1y united to the;reOeiVer. That there was such variation in the
length of the three linesw going to make up the inverted’Y‘s made
by the Sacco pistol on the three Winchester shells discharged there-
in at Lowell, on‘the same day, &end in'succession,‘is shown by the
fect that the lines msking up the V-shaped portion G5 e tnverted
Y are longer on Lowell-ﬂinchéster'Shell No.3 than they are on
Lowell-Winehester shell No.l. The‘shortneSS of the>vfshaped portion
of the letter Y on Lowell-Winchester shells Nos.»l and 2, as compared
with Eraher shell P4, is further»acconnted‘for by the same reasoning
set forth abéve in describing the absencerof the recﬁangular promi-
nence on Fraher shell ¥4,

I find on Fraher shell F4 the same minute parallelnline marks
_extending northeasterly'from the bottom of said inverted Y that Wr,

Hamilton describes at the bottom of page 24 as appearing at the bottom

of the inverted Y in Towell-Winchester shell No.3.
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Wath reference to the number of file marks between the left
margin of the primer and the said inverted ¥, I find there are
as meny suveh file marks in said area on FPraher shell F4 as on
Lowell-Winchester shell No.3. The differenoerin prominence
df said marks, end in fact of al. marks on Fraher shell P4 and
Lowell-Winchester shell No.% is due to the fact that the impreS-
sions on fraher shell F4 agre much more distinet than they are
on Lowell-Winchester shell No.3. This increased prominence is
attributable not to thé coarseness of the file marks on the breech
block but.to the depth to whigch they extend, 'owino to the difference
in chamoer pressure at time of flrlng in the cartridoes of which
thcse resoectlve shells were a psrt. ,

neferrlﬁg to the laat paragraph on page 25 and the whole of

pege 26, with the exeeption of the last two limes, the differences
‘stated by Mr.Hamilton as to lengthsfof‘line,comparing~Fraherfshell
F4 and the Lowell-Winchester shells,are all acecounted for by
reasons already stated, that is, the cheange in'location of the breech
blogk from shot to shot, due to the loocseness with which it is
united to the reweiver. On Lowell-Winchester shell No.Z2 there are
intersecting lines at the lower extremity of the inverted V,
referred to by Mr. Hamilton, at the same distance from the apex
of said V, as in the case of Fraher shell F4, to wit, at & distence
of .0469 of an inch.»These,intersecttng'lines, however, are not so
distiﬁct on said Lowell-Winchester shell as in the case of Frhher
shell P4, beécause of the difference of chanber pressure in the two
~gartridges at the time of explosion. The same lines appear to the
'rightlof the V¥ in Freher shell F4 as appear to the right of thé said
V in Lowell-Winechester shell No.2, the most notable of sald lines
being the long line, with a considerable number of smaller and less
Gakicabla Tines on oliler atfs.

On Lowelléﬂinchester shells Nos. 2 and 3 opne line of consider-
shle Lenith abnears stilh Surkiher %o the right, being the second
well defined line to tke right of said V, which line does not appear
on Fraher shell F4, The’reason for the absence of this second well

defined line on Iraher shell P4 is due to the fect thet the breech

block impressions are registered farther to the left in Lowell-Win-
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chester shells Nos. 2 and 3 than in the case of Fraher shell
P4, for the reasons previously given. As illustrative of what
I mean, I find that the Sacco pistol,which fired Lowell-Winches-
ter shel s Nos. 1 and 2 on the ssme day, reglstered breech block
imprints on their primers which vary in thé'fields shown. Iy
measurements in reference to this undoﬁbted fact show as folloWs:
Cn Lowéll-winchester shell No,l1 the distance from the inter-
-section of the inverted ¥, on the left hand gide of the @rimer,
to the extreme left edge of the primer>itself,'is .0313% ineh.,
Cn the right side of the same shell the distance from the apex
“of the inverted V to the‘right.edge of said primer is ;0229‘inch.
On Towell-Winchester shell No.3 the distance from the intersection
of the inverted Y to the extreme left edge of the primer is .0204
‘6f én>inch. On :heriéht side of this same shell the distance from
the apex of the inverted V’to the right,edge of‘said primer 1is |
+0309 of an inch. | |

The differehce.Which Mr. Hamilton notes as £o~the width of
flow-back on the pictures of the fomr shells on page 12 is perhaps
~accounted for by poinfing'out to the Court that the shells shown |
in these foﬁr pictures are‘not unifdrmlyiméunted. Frsher shell
F4 should be revolved slightly to the right in order to have its
position With reference to its extractﬁr\and e jector marks
gimilar to the position of the three Lowell-ﬁincheéter shells.
The difference as to width of flow-back at given pOihts,On; »
different discharged shélls fired from the same pistol is of little
conseguehde, because, by reaéon-of the tolerence between the
firing-pin and the firing-pin hole, There is’an ever-changing
spece around the firing;pin into'Which the me tal df the primer
Wiil'flow._ The width of flow-back on shells fired from the same
pistol,therefore, necessarily varies from shot to shot. |

~ Because of such variation in the width of flow-back on shelis
fired from the same pistol it 1is unsafe to measure from any pointM“
on such flow-back,as a~reférencevpoint; to detérmine the respective'
distances of other marks on the,primer surface from such flow-back
~or from each other, | >
T have examined Fraher shell T4 and Lowell shell Fo.3 as to

the areas described in the first paragraphfon page 27. Under the
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.microsc0pe»the game lines in this area appear on both shells
except that on Lowell shell No.z’theys are more lightly regis~
tered, due to the reason I hsve given, to wit, the difference
in chamber pressure. |

In Paragraph 2 on page 27

»hr- Hamilton notes oertaln differences in the lines on the primer
eurfaces and attributes these difrerencee to the difference in
files used in the breech block flﬂlShlng.‘ These difs erences, in
my opinion, are attrlbuteé not to different flle marks on dlfferent
breech blocks, but to a varletlon of chamber preosure in the re-
ISPectlve cartridges, which has caused the same file mark to be .
registered lightly in one eese'end more heavily iIn the other case.
| I have examined under the microscope the marks on Lowell-
Winechester shell No.3 and Fraher shell No.4, to whieh Mr. Hamilton
refers in the bottom_paragreph on page 2Y. 1 find in the locations
referred to by him on the two said shells the same type of marks
on both shells, but mere marks on the Frsher shell, due to the
greater chamber pressure, as hereinbefore stated. A1l the merks,
however, apﬁea%?%n the area mentioned on Lowell-Winchester shell
To.3 apeeer in the corresponding sarea on Fraher shell No.4. |
I have hereinbefore eal 58 3% terition of the court the 81milar-
Ay of identifying breech block impressions on the three Io ell-
'Winehester shells and on Frsher shell F4, where lr. Hamilton states
there is a difference, It is now important to call to the atten§
tion of the Court certain identifying similarities of the breech
bloeck impressien on Praher shell F4 with the breech block impres-
gsions on some one or more of the Love11-41neﬂes+er shells fired
through the Sacco pistol duripg tue triel. In deseribing the 1oea-'
tion of these identifying similerities I shell refer to the pictures
as shown by mr; Hamilton on peges 12 and 16 of his photogreph album.
(1) A messurement was made of the inverted V on
the right side of the primer on the Fraher 74 shell snd the
inverted Y on the left side of the eame. The distance
between the apex of the V and the junction of the con-
verging lines of the'lefter Y ig 1245 inch, lessuring

between the smme points on the L3 shell I find the dis-

tanee to be .1256 inch, and between the same points on
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the El siell .124 inch. I have not made similer
measurements on shell 1.2 as it is covered with
verdiﬂris on the left side to such an extent
that it is imposs ible of messurement.
(2) A messurement was made on. shell P4 from
the point of sntereection of the two converglng
limes of the V on the right of the firing-pin
indentation to the long vertiCal line next to
the right of this point, and was found to measure
012 of an inch. In measuring the same distance
on the Towell shell No. 3 it was-foﬁnd to measure
.012 of an ineh. : |
:(5) 4 measurement was made on shell P4 from
the point of intersection of the two converging
1ines of the inverted V, at the right of the firing-
pin indentation, to the 1ong-verticalliné'to the
left of this point, and wes found to measure .01l
inch. The same meaaurement on Towell No.3d shell
was found to be 011 inch.
| (4} A measurement was made on shel¢ P4 from
_the long vertical line, last shove referred to, to the
next vertical line on its left, above the firinggpin
indentation, and intersectlng the edve of the flow-

back at 2 30 o'eclock, Thls meaawrement was found

to be 007 inch. The same measurement on Lowell shell
No. 3 was fourd to be .007 inch.

(5) A messurempent was made OR )h811 F4 from the
stem of the inverted Y, at the left of the firing-pin
indentation to ihe mext line to the right, a line
above the firing-pin 1roentut10n and intersecting the
edge of said indemtation, at about 9:30 © ‘olock. This
messurement was found to be ,010 ingch, Lhe game measure-
ment made on the Lowell shell No.?% showed the distance
between these two 1ines to be 40105 inch.

(8} At the top of the firing-pin indentation

or shell P4, at 11:30 o' cloeck, appears & prominence
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or extrs armount of flow-back which has flowed

into & noteh in the breech block. This promi-
rence on shell P4 pmeasures .0045 inch. The same

prominence or extra amount of f1ow-back on the
Lowell shell No.3 messures ,0050 inch.
(7} To the right of the above mentioned

prominence, at about 1:30 o'cloeck, on the rim of
the flow-back appears another prominence of some-
what similar nature, measuring from the prominence
at 11:30 o’cloek to the prominence at 1:30 0'clock,
on shell F4, sbout .0220 ingh. A measurement
between. the same two points on Lowell shell 0.5
shows the distance to be 0225 ineh.

(8) At the top of the firing-pin indentation is
8 vertical line extending from the top of the primer
downwards, intersecting the edze of the flow-back,
at about 1:30 o’elock, with smother similar line
paréllel thereto and to the right thereof, infer-
secting the edge of the flow-back at about 2 o'clock.
The distance between these two lines on shell F4d
measures .0082 inch. The distance between the same .
two lines on Lowell shell No.,3 measures ,0080 ingh,

Cn page 28, paragraph 1, reference is made to & sltatementby
Mr. Hamilton that where a number of cartridges are fired in the
same pistol the e jector mark on the head of each shell should be
the same.

I havé examined microscopically the shells shown on pages 12
and 16‘of the‘photOgraph album with espeecial reference to ejectof
marks thereon, said shells being F 1 and Lowell-Winchester's Nos,
1, 2 and 3.

The ejector mark on shell P4 ig very well defined and shows the
outline of an ejector which is of the shape of a right angled
triangle.- ohell L& also shows, in the same location as that of
P4, a well defined ejector merk of the shape of & right angled
triangle. The appearance of this mark on L3 agrees with that

found on shell P4 as to appearance and logation, Shells L 1 and

1.2 show ejector marks which are not clearly outlined, although
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their location agrees in genergl with locations of F4 and L5,
When a number of csrtridses are fired in the same automatic
pistol they will not show identically the same ejector impres-
sions, for the reason that when the sli&e moves to the rear,

as is the Funetion of the slide in an sutomatic pistol at the
time the cartridge i8 discharged, the firéd shell is witﬁdrawn
from the chamber by the extractor hobk, which in the case of a
Colt éutomatic pistol is on the upper right side, and its
tendency is to press the shell toward the left where it ha

poor support. ‘A&shell is in almost every case held very loosely,
for the reason‘just gtated, and the clearness of the impression
whieh 1t wili receive from the e jector is dependent-upon the
‘position it is 'in at the instant it strikes the ejector when the
slide has approaéhed the limit of its stroke to the rear, and to
‘fhe fifmneSs with which it is held by the extractor

Page 34, paragraph 3.

Mr.‘Hamilton makes reference to thevColt Automatie Pistbl

- Compeany factofy. it ds belieVed that he means the Colt's Patent
Fire Arms Company, Hartford, Connecticut. The method of rifling
a pistol barrel at the said last méntioned factory isto make»uée
‘of a rifling maghine which is specially designed for rifling gun
barrels."The‘degree'of @itch,‘sometimes known as "twist“, heving
been determimed,‘the nachine is set to the desired point and the
~operation is carried on through the medium of a rifling rod which
moves forward and back, and which has on its forward ehd a rifling'
head containing a rifling cutter, The rifling cutter is ground
end honedﬁto the desired shape, which shape determinesithe contour
of the grooves which are cut in the pistol barrel. It is not the
‘practise to complete one groove in the pistol barrel before mQVing
to snd commencing the next one, but rather to commence the cutting
of each groove with a wery 1ightkcut and to move progressivély with
similar light cuts to all the grooves in the barrel, cutting edch
grcOve deeper and deeper and so c¢ontinuing round and round until
sufficient groove depth is reached, after which the rifling tool

ig withdrewn. The method of rifling the barrel which I have de-

scribed is one which produces a groove of uniform width throughout

& given barrel, Uniformity in groove and land dimensions in & given .




barrel is absolutely necessary to obtain accurate shooting.

T xnow it to be a fact that the Colt Company produces weapons
511 of which are noted for their accuracy, The system of
rifling described by Mr. Hemilton would sdmittedly produce

o barrel with non-uniform grooves, would des$roy its accurate
shooting qualities, and is nét the method employed by said
company.

Measurements of the width of lands and grooves in the Saceco
pistol, on the mortal bullet and on the three Lowell-Winchester
bullets have been msde and submitted by Mr. Hamilton end lir, Gill.
It is apparent that the messurements of Mr. Hemilton and Mr,Gill
do not agree with each other, It is also apparent that their
measurements of the Lowell-Winchester bullets do not agree with
their measurements of the Sacco pistol. I have carefully made
measurements of the lands and grooves of the mortal bullet and

submit them as follows:-

Land width Groove width
« 0033 1309
+0544 « 1045
+0043 +1036
«0b34 1000
+0024 , e 3Ly
+0b32 « 1047

I have also mede careful measurements of the width of the lands
and grooves of one of the Lowell-Wiinchester bullets, and submit

them as follows: =

Land Width Groove width
+0529 +10568
+0031 « 1047
+ 08636 «104%7
s 0b37 «1080
05622 « 1068
+050% + 10064

I have carefully measured the width of the lands and grooves in the

Saceo pistol which I submit as follows:

Land width Groove width
+0b2%7 «1056
0505 10560
+O0B25 «1008
0507 + 1050
0019 1058

05623 «1059
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Average width of mortal bullet land is .0530
Average width of Lowell—Winchestér land .062%

Average width of Sacco pistol land .0517

Average width of mortal bullet groove + 1041
‘Average,width of Lowell-Winchester groove .l0b4

Average width of Sacco pistol groove 1055

Total width of lands and grooves in mortal bulleft, « 9459

Total width of lands and grooves in Lowell-Winchester bullet .9485

Total width of lands esnd grooves in Sacco pistol, ,9437
It is apparent again that my measurements of the lands snd grooves
in the Lcwell~Winqhester bullet known to have been fired from the Saceo
pistol,,do»not absolutely agree with nmy measurements of the Sacco
pistol. Nor do my measurements of the»mortél bullet absolutely agree
either with my measurements of the Lowell;Winchester bullet or With
my measurements of the Sacco pistol, The closeness of my measurements
of the mortal bullet, however, to both the measurements of the Sacco
pistol and the measufements of the Lowell-liinchester bullets are sig-
nificant in identifying the said mortal bullet,first, as having been
fired in the Sacco pistol, and, second, as being alike in reference to
width of lands and grooves with the TLowell-Winchester bullet known t0
have been fired in the Sacco pistol. Measurement of land and groove
widths through a microscOPe depend fof their accuraey, first, upon

the eye-sight of the examiner; second, on his manipulation of the

-examining instrument or microscope; and, third, on the examiner's
familiarity with the construction of bullets and pisfol barrels,
with paerticular reference to the land walls of such barrels and the
groove epntours; and, fourth, on the condition of the pistol barrel
and bullets When meaéured;

"~ The land walls of a pistol barrel,»which also form the boundaries
of the grooves, do not have parallel sides, but slope from the top of
the 1lands to the base of the grooves, this condition being necessary
to give the rifling cutter a clearance. The lepnd walls at their base

are also slightly rounded where they intersect the grooves. These
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sloping land walls necessarily impress their character on the bullet
fired through the barrel, In order to obtain as correct & measurement
és possible of avland or groove width either in barrel or on bullet,
measurements should be taken from a half-way point on a land wall
or groove wall to the correspondingly half-way point on the opposite
.land wall. If the person making the measurements does not acecurately
obtain the proper point on the land well from which or to which to
measure the resulting measurément will ‘be either too large or %too small.
The person measuring also encounters defects in the shape of rust;
pitting and fouling,_which prevents, in many instances, the obteining
of & true measurement. I‘am now referring to measurements mede with a
microscdpe and Filar micrameter'eye;pieCe. ’

The most accurate method of obtaining the bore diameter of a
baerrel and from the bore diameter computing thé bore circumference

is by the use of a plug guage. Thig i8s 8 purely,mechanical

" method of measurement and is absolutely accurate. Measuring the

~ Sacco pistol with such plug guage, the true bore diameter is found

to be .3045 inch. Multiplying this bore dismeter by the usual con-
stant, the true circumference of the bore is obtained, which is 9566
inch. Comparing this figure so obtained with the totalfwidth of lands
and grooves in the Lowe11~w1nchester‘bullet; obtained by miérQSGOPic
measﬁrement thete appears to be ) différence of 0071.. Comparing
again this figure with the total Wldth of lands and grooves obtained
by mlcrosc0plc measurement of the mortal bullet, there appears to

be a difference of 0097, Cbmparlng again the total width of lands
and grooves of the Lowell-ﬁinchesterbullet, obtained by microscopie
measurement, and the total width of lands and'grooves on the mortal
bullet, obtalned by such measurement, the difference is +0026.

Upon pege 37 hr,Hamlltan sug-ests as a graphical demonstrationv-
Of‘the difference between the widths of the lands and grooves on the
mortal bullet and in the Saceo pistol, that his two positives filed
= on pages 10 and 11 should be placed one upon the other and compared.
On plaéing bullet cut numbered 1 on land numbered 1 of the pistol,
both measuring .050, the land cut on the bullet appears to be less
in width than the land in the pistol. Agaiﬁ placing the land and
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12nd cut numbered 11 together, one of which is stated to

measure .50, and the other, .0475, they are apparently of the
same width. Again taking groove No.l2 on both bullet? and pistol,
one measuring .1025 and the other 1000, they appear to f£it with
each other. Whether these apparent discrepancies mean error‘in
the making of the measurements or in the graphicsal expression

of the measurements I am unable to state.

In reference to the paragraph at the bottom of page 37 and
and at the top of page 38, it appears that some of the lands on
the Lowell-Winchester bullets, the Lowell-Petefs bullets, and
the mortal bullet have a so-called double land at the top. This
double land is caused by what is termed "slippage". The slippage
in each instance is shown at the right of the true land cut.
Where & pistol barrel has a left twist as has the Colt automatic
pistol, slippage when it appears on the bullet fired in such pistol
is always %o the right of the true land. It is cgused by the
bullet jumping ahead when the explosion occurs, and momentarily
failing to take the rifling. The bullet "stagsers”, as it is
sometimes called. As the rifling fakes effect the bullet pro-
cecds in its normal course to the left and with the twist of the
rifling, but the initial impression of its jump ahead 1is regis-
tered at the top of the bullet and slightly to the right of the
true land-mserk. This slippage or registering of a double land-
mark commonly occurs in the firing of automatic piStols. The
appearance of such mark on bullets so fired is not significant
in this case.

This double land-mark is made by the land in the pistol.

The top surface;of the land is formed by the sction of a reamer
which rotates in its journmey through the barrel, and its action
léaves a series of fine machine tool marks running transversely
across the surfasce of the lsnd. These tool marks permit the
collection of metsllic fouling or scraping from the Surface of
the bullet jacket through abrasion as the bullet proceeds through
the barrel. The condition of #the land varies accordingly grom
shot to shot, and scratches or marks made by the land upon the

bullet, as are referred to by Mr.Hamilton in this case, have, in

my Opinion, no conseguence.
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I heve heretofore remarked that the clearness of the lines
on the different primer surfaces of the Lowell-Winchester shells
and the Praher shell P4 depends to a certain extent on the chamber
pressure existing at time of firingx This chamber pressure is the
force which thrﬁsfs the cartridgze back against the breech block
end firing-pin, The force with which 1% is thrust backward is
affected by the friction emcountered in the chamber. The greatér
the friction enceountered the less the force of the backward thrust.
The preSence of 0il in the chamber or on the shell lessens the
friction and increases the forcerf the biow, and conversely the
absence of oil in fthe chember or on the cartridse increases the
friction and lessens the force of the blow. When the Lowelle
Winchester shells were fired through the Sacco pistol at Lowell at
the time of the trisl said pistol hed not been oiled and had been
stored for a period of approximately a year. A% the time of the
shooting at South Braintree, presumsbly the pistol was being kept
by its owher in working condition. If it were soﬂkept there would
be & certain amount of oil in the chamber of the pistol, If this
inference as to the relative condition of the pistol at South
Braintree and at'Lowell is warranted, it would assist in explaining
the greater force with which the Fraher shell F4 was fthrust back at
the time of the firing and the lesser force with which the Lowell-
Winchester shells were thrust back at the time they were fired.

I am am absolutely'certain,that the Prsher shell F4 was fired
in the Sacco pistol.  The score of the firing-piﬁ in the pistol 1is
registered in the firing-pin indentations in the Lowell-Winchester
shells and in the Fraher shell P4, The impression of the breech
blook of the Sacco-pistol is clearly shown on the primerrsurfaoes
of the Lowell-Winchester shells and of Frzher shell F4. Not only do
the photographs teken of these marks on the shells demonstrate these
facts, but microscopic measurements show the same relation of the
lines on the primer surface of Fraher shell F4 to each other as the
relation of the lines to each other on the primer surfaces of the
Lowell-Winchester‘shells.

I am also positive that the mortal bullet was fired iu tue

'%§ccqbpistol. The marks in the groove cut, to which I testified




at the trial, and which I then showed to the jury, werec. csused

by pittings and corrosion in the barrel of the Sacco pistol.
Since the trial I have made an exhaustive miceroscopic examination
of the mortel bullet, of the three Lowe¢l~ﬁlnchester bullets, and
of the barrel of the Sacco pistol. These examinations were mede,
as 1 have above stated, with the gid of a compound microscope
with a Filar micrometer attachment. This is & much more powcrful
microscoPe'thanthe smaller one which I used at the time of the
trial. The microscopie meesurements which I have made of the
land and groove widths in the pistol and on the bullets are
extrémely significant. The facts which I have found from my
entire investigation are so elear that, in my opinion, they amount

to proof.
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STATE OF CONN L ERET

&m:?bs. . Bridgeport, October 247 1923,

Signed and sworn to before me on date above given.

e

,ZL " : C*{KLVu/C7¢C €J9§ﬁ4¢06;946
E L. a}bﬁz /’_1?15/ | ' - Notary Publie

J Nl

COUNTY OF FAIRFIELD

State of Connecticut }
County Clerk’s Office.

whose/iame is subscribed to the certificate  of proof, acknowledgment, or affidavit of the
anneked instrument, and thereon written, was, at the time of taking such proof, acknow—
ledgtaent or afndzwlt a Notary Public, 510

Nre—Pesee, within and for said Count3, reﬂdmg in said County, duly appointed, commis-
sioned and sworn, and authorized by the laws of said State, to administer oaths, and take
the qcknowled"mert and pmo 's of deeds or convevances for lands, tenements and
hereditaments, in said State, and other instruments to be recorded therein and to certify
the same; that full faith and credit are and ought to be given to his official acts; and 1
further certify that I have compared the signature to the original certificate with that de-
posited in this office by such person and verily believe that ‘chc signature to the attached
certificate is his genuine signature and said certi ificate is not rcqun*Pd to be under
seal, and the person signing such certificate is not required by law to file in this office an
impression of his official seal.

In testimony whereof, I have hereunto set my hand an

Bridgeport, in said County and State, on ihf N 2o S
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