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The Reproduction of

CHARACTERISTICS IN SIGNATURES

orF Coory RIFLES

Inspector J. A. Churchman, M.M., F.R.M.S.
Royal Canadian Mounted Police

N outstanding feature of the signature of
the Cooey rifle is a series of scorings located
on the edge of, and not infrequently in,
the land engravings on bullets fired from rifles of
this particular make. This characteristic is a
significant feature of a Cooey bore and can help
to establish a certain relationship. However, by
virtue of their origin, it is necessary that the
investigator be aware of thé comparative value
of these clements in the signature; otherwise,
they may become a definite hazard. A complete
and thorough study of the origin of the clements
in the signature of anv type of bore is necessary
before a correct evaluation of engravings can be
made.

Before commencing a study of the reproduction
of engravings in signatures of rifled bores, we
would do well 1o read what J. ). Gunther, A.B.,
LL.B., and O. O. Guather, M.E,, hﬁvu recorded
on the matter. They state, in part, at p. 72 of
IDENTIFICATION OF

must not only be able to ascertain the pertinant data but he
must also be capable of determining the significance and the

. comparative value of the characteristics reletive to the identi-

fication, The art of identification concerns reasoning with respect
to similarities and differances. It is found that there are dif.
forences in the signatures of o perticular firearm and thet
similarities exist in the signatures of different firearms. Therefore
an investigator con never intelligantly ignore either similarities o
differancas—the identification must always be predicted vpon &
proper censidevation of both. When identifying two signatures a3
hoving bean made by the same firearm, he must be able to
raconclle the differences found therein; and, likewiss, when of
the opinion that twe signatures have not been made by the same
firearm, he must ba able te reconcile any existing similarities in
the twe signatwres. It is quite ebvious that & skilled investigator
will nacessarily have spent consideroble time in acquiring the
proper experience based upen training and controlled research.”

An experienced investigator s aware of the
danger connected with the existence of similarities
in the signature of different fircarms and will
take the necessary steps to differentiate berween

what might be reproduced

FIREARMIS as follows:

*. . . The rapreduction of greeve
engraving crester a slivetion
which is net ealy serieus but
extremaly sgnificant and con-
veys a warning that may not be
ignered. Leod lapping o berrel
will to a lorge axtent destroy the
evidence of the reproduction of
the greeve engraving In barrels
rifled with a hook cutter. . .

“Befere considering the six
types of problems in the identi-
ficotion of Firaarms from the
ammunition Ffired therein, it
should be neted thot the pro-
blem of identification invoives,
First, a skilled obsarvation and
percaption of the date; and

second, & skilled interpretation .

of the dats. The investigator
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AUTHOR'S NOTE: This trastise has beea
writton with @ view te demeastrating the dangers
asmecisted with incorrect interpretation of char-
acteristics in the signature of H.W. Cosey Company
rifles, and te outline, for the techniclon and for
cownsal, & classification of such charecteristics.

Ne attempt has been made to produce com-
porisons of engravings, a1 they should be, for
production in a court of law. The bullats used in
this investigation were not specially selacted.
Two bullets ware fired from each of three barrels
ond specimens were selected ot rendom.

Ne criticism is inteaded of the Cosey product
which enjoys marited populerity in Canada and,
| understand, Australia. The co-operatien of the
Coosy Company, which swupplied the barrels, the
broaching tool and rifling wpecifications, iv greatly
apprecisted.
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engravings and those
engravings which are
genuinelv accidental and
characteristic of o given
bore. The danger of repro-
with

duction  assoctated

the product of the scragw

and hook cutters 1= also

present when deabng wirh
barrels rifed  with the
broaching ool o method
of rifling emploved by the
H. \W.

and i growing number of

Cooey Compniny

other small arms manu-
facturers.

The

ool s

term hroachimg

defined Wi
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W BSTHIR'S NEAW N TR RN AVTTONAL DIt
PLTON ARY O~ ancoanstrament

“for shaping nonround holes, especially in metal in which
the hole to be broached has been roughed out previously
+ by drilling or otherwise. It comists of a bar of suitable
length, having a crass section similar to that of the hole to
be formed, and provided on ity surface with a series of
cutting wdges each of which lies in a plane at right angles
to the axis. The broach is fed through the work by o
translational movement along its axis, and since the cutting
edges are progressively higher, each succeeding tooth
removes an additional amount of metal. A push brosch

cuts when pushed through the hole, o pull broach when
pulled through it".

Fhoeve e two metheds of broaching harrels,
L ones all the broaches are momted on a single
ronl o pushed through o the same vme, cach
~ucceeding broach removing an additonal amount
of metal; the other, that followed by the Cooey
Company . requires the passage of each broach
sepraratelh

N otatal of sin broaches s reguired 100 rifle o
Cooey harrel. Each of the tirst five  broaches
removes approximately 0037 of metal, and the
sixilt broach removes approximately A0025% of
metal from the grooves in the tube which was
previoushv drilled 1o 2047 and reamed 1o 215
Fhese broaches are made of high-speed 100l steel
rod reduced 1o the required diameter and bored to
the diameter of the stud on the ool end of the
rihing rod. Perforiated dises, approximately 3167
thick, are ent from the prepared tool steel. The
citomg celges which make the grooves in the bore
of the ritled tube are formusd by cutting cight more
or ess ceually spaced grooves rowmd the circume-
ferenee of the dise ar an angle which conforms 1o
the sprecitied 147 pitch. The cutting cdiges of the
bwoaching tool cut the grooves in the bore which
i, when o ballee s fred through e, will form
the wroove cagravings. The cuts or grooves on the
broaching tool form the Linds in the bore which in
trn form the groove-like Tand engravings an the
nred buoller,

v close exanmination of the troach will show that
A the croove cotters are not exacthy the same
width o thae ahe spiwees between them are
cortespordimely areegular, The “hid” ot “wely”™
aned ileptho ot cntT measurements of oased CUooes

Illll.“ h Al
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BIT WEB DEPTH OF CUT
94 mm. 1.24 mm. 20 mm.
92 1.20 2
9¢ 117 " 29
109 ¢ 117 © A L A
105 115 ¢ 16
1.0¢ 109 19 "
1.08 ¢ 1.1¢ ¢ o9 v
1.00 * 118 20 v
Average:
1.0025 mm. 1.165 mm. 1987 mm,
or .0394 in. or 0458 in. or .0078 in.

s also Toau] that some of the Hrewomnve l‘ll'llillg
eilpes vary. shightly an width from front to rear
and that longitudinal frregulacities appear on the
surface of the proove cutters over the grinding
marks. The web contains comparativels rough
tool marks, cavsed by the cuttmg ool Particularly
omstanding wregular tood marks apprear on some
cittter shouiders.

The cutting edge of the Dhroach is sharpened by
grinding a concave face on its front, This operation
is performed as and when the tool becomes worn,
andl results in:

{(a) & change in the cutting-edge characteristics after each
regrinding,

{b) a progressive change in the dimensions of the cutting
sdges (the cutting edges become wider or narrower
with each regrinding, according to whather the widest
or narrowest edge of & cutter on the broach is «t the
front), and

(¢c) o pousibie change or removal of the irregular tool
marks, particularly the outstanding marks on cutter
shoulders, as recession of the cutting edge progresies
with gach ragrinding.

The broach cutters are made in ten sazes from
218% 1o 224%, o wet of six is required to complete
the rifling of a barrel. The grooves of the bore are
broached 1o 0037 in depth and a tolerance of D04
is atlowed i reaming. Henee if the 2158 broach slips
the 2167, 2177 or (218" cutters may be used as the
primary cutter and the next ive cutters emploved
ta complete the operation,

Experience <lictates that caution e exercised
when comparing engravings with a view 1o deter-
mining whether or not they have the same origin,
Cantion is doubly necessury when, with the same
olyjject in view, groove engravings on two hullets,
tred from barrels rifled  with serape or hook
catters, are commpared. But as great o measure of
cantion s necessary when comparing both Lond
And proove engravings on bullets fired in Con
rities. The wdentification of 0 Cooey fBrearm, by
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Fig. 1. Photomicrograph
{X 8.8).

means of fired bullets, resolves itsell into a probiem
the solution of which is possible,

fa} if the evidemce bullet carries sufficient sngravings;

{b) if the differentistion between types of sngravings i

corvuctly made, and
{c} if the different types of engravings sre properly
evaluated.

Z ® L] *

The Differentiation and Evaluation
of Engravings.
HE engravings on the bearing surface of fired
calibre .22 bullets fall within three classifica-

tions: The Y“£*’ oz Class characteristica— i he
width of land and groove engravings, depth of Lind
engravings, pitch of rifling and the general form of
rifling, whether Whitworth, Enfiekd or the product
of a broach. It is possible by examination of the
class characteristics 1o indicate the make or
miakes of firearms which could have fired o given
bullet, When the engravings indicate uneommon
rifling characteristics, a high degree of accuracy
mayv be achieved; the B or Broach series
characteristics — the outstanding characteristics
of a signature attributable to irregularities in the
serics of broaches emploved to cut the rifling; the
W“A’Y or Accidental characteristies which are
peculiar o a given bore and, by virtoe of their
origin, constitute elements of identity of such bore
A characteristics exist only when the U character-
i:\lit'ﬁ i'tlrrt'ﬁ!“lll{l £ DWW O Muore 1![||El‘th 1'||'||:| \.\'h"‘l'l
such bullets are in phase, and when the B chir-
acteristics are in agreement and indicate o relation-
ship.

43

SIGNATURES OF COOEY RIFLES

c MMMCI: O characieristics. ol
the Cooeyv rifle, the land and groove engrivings
are so uncommon as to justify the assamption
that anv bullet so engraved i= very probably the
procluct of o rifle of this particolar nake. The
eight well defined Lol el groove engravings on
a bullet fired from the bore of o Cooes ritle are
readlily recognizable,

B CHARACTERISTICS: |'hv prosence of hroancin
serics characteristics will confirm the wlennin ol

the make of firearm. Thev should Gappear

{a) on all calibre .22 bullet: fired from a given rifle, and

(&) on all bullets fired from an unknown number of rifles
broached with the tame series of cutters or those
cutters in a series which are responsible for the broach
series characteristics.

B characteristics result froan certain arregobarilic=

o s bresachy o 1 he coml e efleer o illl."._'lll.:l.".l =

Fig. 2. Photomicrograph (X 27.7).
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Fig. 3. Photomicrograph (X 13.2). Land engraving 1,
buf-ltl; 2, barrel 1; land engraving 1, bullet 1,

-

on two or more of the broaches in a series. They
will persist until the combination is broken. The
replacement of any one of the broaches contributing
to the B characteristiocs may effect a change in
formation of such engravings,

B characteristics mayv be found in two  distinet
forms:

The "B’ type — when one or more of the
broaches in a series, which do not conform exactly
to specifications, have either irregularly  spaced
cutting edges or one or more excessively  wide
cutting edges, and thereby cause a mal-function of
the tool and metal to fold onto the edge or edges
of adjacent lands. See Figs. 1 and 2. This fokl of
metal mav be cut, pressed and scored by the web
surface between groove cutters of a broach or it
mav be pressed by the broaching tool rod. This
metal on the land edge cuts a wide trough on the
corresponding  edge of  the lamd  engraving., Sev
Fig. 3.

Fig. 4. Photomicrograph (X 13.2). Land engraving 4,
hu.'i'f' 2 barrel 1; land engraving 4, bullet 1,
barrel 2.

The “'B.*’ type — i heavy stria or series of
striae of varving weights, or a shelizlike formation
on the edge of laind engravings, may be cansed by
minor defects or irregularitics in the cutting edge
of one or more of the broaches, See Figs. 4 and 5.

REPRODUCTION OF “B* CHARACTERISTICS:

The B, characteristics can be expected in all bores
rifled with o given series of broaches. They will
continue to appear in the sime order and general
form until the series of broswhes is broken by the
I'_l'l1lﬂ\'-l| of anyv one or more of the broaches respon-
sibile for this formation. The B charactenstics will
continue 1o appear until the serics of broaches is
broken or the broach or broaches responsible are
removed or have been ground 1o a point where the
irrevularity, or rregularities, creating the char-
Acteristic ceases 1o exist.

Three consecutively broached barrels, obtained

Fia. 5. Phatomicrograph (X 13.2). Land engraving 7
5 bullet 1, Barrel 1; land engraving 7, bullet 1,
barrel 2.

=
W2

Fig. &. Phatomicrograph (X 13.2). Land engraving 2,
buHﬂ‘ 2, barrel 1 land engraving 2, bullet 1,
barrel 2.
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Fig. 7. .i‘inluulmapi (X 73.2). Land = ing 3, Fig. B. Pﬁ-nmn erograph (X 13.2), hnd &n g 5
bufht};, barrel 1; land gagraving ;r::;l:g:! 1 iy gt i, barrel 1; land engraving EF::;EE i
et bmll'z

Fig. 9. Photomicrograph (X 13.2). Land engraving &, Fig. 10. Photomicrograpk (X 13.2). Land engraving B,
Buﬂt; 2. barrgl 1; land engraving &, bullet 1, bullet 2, barrel 1; land engravieg 8, bulflet 1,
2 barrel 2.

Fig. 11. Photomicrograph (X 13.2). Land engraving 1, Fig. 12. Phatomicrograph {X 13.2). Land eagraving 1,
bullet 2. barrel 1; land engraving 1, buller 7. bullet 2, barrel 1; land engraving 3, bullat 1,
b“} 3 barrel 3.

Fig. 13. Photemicrograph (X 13.2). Lond engraving 5, Fig. 14 P}rurqm icrograph (X 13.2). Land engraving 7,
Buller 2. barrel 1, land engraving 5. buller 1, bullet 2. barrel 1. lond engrowving 7. bullgt I,
barrel 3. barre! 3
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Fig. 15.

from the Cooey Company, have been test-fired
many times since they were received in 1940,

Same of the test bullets were submitted to a
microscopical examination and comparison. The
B, and B: characteristics have persisted. Hecently
two test bullets were fired (into water} from vach
barrel and recovered. One of the two bullets from
barrel 1-and from barrel 2, picked at random,
were submitted e a microscopical comparison,
In Figs. 3 1o 10 note the reproduced By amd Be
characteristics in the land engravings.

The same ballet from barrel 1 and a buollet from
barrel 3 were then compared, See Figs. 11 1o T4
which illustrate the reproduction of By and B

vharacteristics i land engravines 1, 3, 5 and 7.

It will be noted from the comparison in Fig, 3
that there is a wide B, characteristic on both
edges of the land engravings of the teo bullets,
the engraving oppesite the driven edge being the
wider. By determvining the relative position  of
these characteristios, aml other B charecteristics
it other land cogravings, it s possible to identifs
the fand in the barfel which cut this 1't1nr.'n'ir1u‘..
Barrel 1 was chosen for further study, Sec Fig. A5
The Lamd voler review 3= slightly 1o the right of
12 o'clock. A section of the barrel approximartely 1
Fromy the ameerle  was ear away and  thea et
longitudinalls o expose this Liwl, See Fig, 1. Note




thes Toded of metal which engraved the By character
st wmder  resview, alsa  the  transverse  roiieer
marks, This sevtion of barrel was smoothed of
at e end amed i photomicrograph muse 1o illnsiran-
the fold of mwtal onto the tand edges, See Pz, 1
Nate the slight separation between the fold of
metal om the rigght and the lamul sarface. The width
of thi=s B, characteristic woukd be equal 10 the
winlth of the widest portion of the folded metal on
the bl

“A* OR ACCIDENTAL CHARACTERISTICS:

A\ charsteristios are those clemenis of the
L BT vl I i:l!l-[:l"drl‘liul'h ol a given e,
They may be attributable to the tearing of the
metal at time of riffing. or cTosMm OF COFTUSHER
The A charscterstios, which by oreason of thew
origin comstitute clements of wdentity, apprear on
properiy-sized bullets fired from a given lirearm.
The number of bullets on which any one, or a
group, of such characteristios will appwar, will
vary avcording to conditions and the circomstances
surroumling Uheir causation.

bullgts 1 and 2. barel 3.

A choracieristics may be found on Lol engray-
ings between 1the B characteristics, where  they
mary by the resultant effect of irregularities on the
reamer-marked sarface of the land, and in and on
the B, amd B charscteristas at the odge of Land
CREravings.

Sunch eogravimes however require carciul sTutm
uncher orasonaldy  biph magnification, othoraise o
o H charsterstic might be ineorrecth classitiesd

The A\ characteristics L] engraving Mo 3
wn two bullets from el Noo 3 were compansd
See Figg. 16, aml note the fine cut-like stra opgesiie
the ketter N

The balkt fromm el Noo 3 woas then comparead
with a bullet from barrel M, 2, amd the sanme arca
o kil No, 3 wos examined aml compansd. See
Fig. 17 aml pote the disagreement in A charswcter-
N,

The harrel Moo 3 bullet was remwweed el the
other N 2 barrel bollet was oo inoirs pliee,
See Fig, TR It will be noted thar the group amd
arvangement  of corresponding A claracienisties
i the By characteristios differ from those illusirateld
i Fig. 16, The fme e opgesate the betier N om
Figs. 16 amd 17, apguesars in the sigoature of Taah
lawrreds and coabd e musmterprocted e oan on

T wil Imvestagzator

Frg TR Phatamicrograph [X 51.0). Lend ssgraving 3, AR TR TR
boligty 7 and 1, barrel T
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