AFFIDAVIT OF HARVEY VANHOVEN, "B.S.

I am Harvey VanHoven, Forensic Chemist with the Monrce County
Public Safety Lahoratory in Rochester, New York.

In connection with my activities and research as a forensic
chemist, I researched and published a study entitled "2
Correlation Between Shoeprint Measurements and Actual Sneaker
2ize." This article appears in the October, 1985 Journal of
Forensic Sciences (Vol. 30, ¥Ko. 4, pp. 1233-1237) and was
reprinted in part in the book "Foctwear Impressicn Evidence™
1990.

According to my study, shoeprints of all major and some minor
brands of men's athletic shoes size 8-1/2 should measure
between 281 mm. {11.06 inches) and 296 mm. (11.65 inches) with
a standard deviation of 1.5 mm. Shoeprints of a "Caonversa"
athletic shoe size 8-1/2 should measure 287 mm. (11.30 inches)

to 296 mm. (11.65 inches) with a standard deviation of 1.16

Inm.

2As I noted in my study, shoeprints made by minor brands not
included in my study should still fall within the range noted
above.

Consequently, based on my research, training and experience,
a footwear impression measuring 10-1/2 inches to 11 inches
should have been made by an athletic shoe between a men's size
5-1/2 to 8. A men's size B-1/2 athletic shoe should nake an
athletic shoeprint measuring between 11.06 inches and 11.65
inches (281-296 mm.) providing the toe and heel are well
defined and the measurements are accurate.
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TECHNICAL NOTE

Harvey VanHoven,! 8.5.

A Correlation Between Shoeprint Measurements and
Actual Sneaker Size

REFERENCE: VanHuven, H.. “A Correlatlon Between Shoeprint Messurements and Actmal
Speaker Stza,” fournal of Furensis Seiences. JESCA, Yol. 20, Mo, 4, Oet. 1985, pp. 1133-1237.

ABSTRACT: Any correlation of shosprint to sneaker size must first begin with an examination of
sneaker measurzments and their refationship f smeaker size. Once this has besa sstablished. the
relationship berseen sneaker size and shoeprint measarements in rarious receiving mrfaces can

be examined. The purpess then, of this paper. i (o form some frame of relerencs o equate shoe-
print to soeaker size.

KEYWORDS: forensic sciencs. Toeeprinis. foareear, shoeprinis, sneaker size. [oorwear measre-
ments. tread parterns

The forensic seience field is almost complstely devoid of information on footwear measure-
ments. The idea and related darz of correlating shoeprint measursments to smeaker size iz
noted only in work deae by Cassidy [/, Therefore, Sefore data collecsion. the manefacmrers
of the most popular sneaker tvpes were cantacted to elict infocmation and possible data mpur.
The most helpiul of these manufacturers was Converse Haadquarters in Massachusetrs, who
supplied actual wandad oursale patterns an their one-piece basketball smeaker,

The construction of sneakers can be broken down into three types. The one-piece molded
sole has now become the most prevalent rread type on the market. The bwvo-piece sale design in-
corporaies the-addirion of an outer sip around the sole called the foxing, The third type of
comstructicn is the three-piccs design, which adds 2 foe 2nd heel cap to the two-piece type.
This third type s primadly found on the Converse All Star® and Mike baskethall sneakers.

These differsness in design could have an effect on the measursment values 2s will be painted
out lager. - ? - T ¥ ;

Dats Collection

All of the data, except the Converse Standard Manerns provided by Converse, were obtained
by measuring saeakess in various shos cutlets. An attempt at measuring teo sneakers of each
size from the various manufacturers was made, although sometimes, besase of stock availabil-
ity, this was not possible. Approzimarsly 450 meakers wers measured and the data recorded,

Raceived for publication 1S Sepr. 1984; revised manuscript recsived 25 Jan, 1985; accepred for publica-
tion 18 lan. 1985,

YForensic chemist, Monroe County Pubhiz Safety Labomiory, Rocheser. Y.
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Sizes aod tvpes of sneakers were chosen by [reguency seen in che laboratory, most populas
maodels. size. and rype most iikely 1o be seen in forensic scence work.

Discussion of Data Results

In discussion with production personncl and in actual field measurements. it was noted that
ther= is some variatien in mezsuremenss lotto lot 2nd plant to plaat, In addition, the foxing
and [oe caps wer= not always uniformiy positioned. which couid affect the measur=ment valuess
from one sneaker to another. [n spite of this. the dara conformed quite well to 2 str2ight-ligs
plot indicating a uniform progressive =nlargzment of wll measurements with size increases,
Howsver, the width measursments increased so slightly with ezch half size. that the menufae.
turing deviations often were greater. This gave risz to 2 wide range of size possibilities for 2 ¢pe-
cific measurmment. Therefore. it was conciuded that the width measurements varied too much
to be uwszble as 2 sire prediction. unless the typs of sneaker making the print is konown, The
length measurement then is the most valvabls for predicting the pessible sneaker sizs,

Table ! consists of the values used to plat the graphs and their stzndard deviations. As vau
will note from Fig. |, thers is a spread cmeng the beznds in mslation to 2 specific size. The Adi-
das most closely paralleled the Converse Standard Patterns, while Nikz ran abowr a helf stze
smaller in rread pamern, The Puma ran about 2 half size larger than the standards. The Cop-
verse All Star was the larpest. but, if vou subtract for the contribution of the thres-piecs con-
struction { ~ 4 to 7 mm), it {2lls very ciose to the Converse Standard Parterns and the Adidas, It
was found that the Converse All Star foxing and toe caps wers considerably larger than those of
Hike. For measurement purposss, the toe cop was included (zontributing vp o 3 mm), as wel]
as the foxing {eearsibuting 2 to 4 mm), bur a5 the hesl cap wsually did not ¢xtesd down to the
hee! edge it was exeluded. The sraight-line plots show an average 4-mm incr=ase in fenzth for
cach half sire increase. For any given length measurement, there is approximarely a rwo size
spread giving rise 1o approximarely = 1-size deviation in the size prediction (Fig. 2).

Foreign Trend Infloences

This data ts from U.5, made major manufacterers (although Adidas is made in Eusope. it
was included because of tts consisiency with U.3. made brands and since it also is & major
brand mame). The large influx of forsign imitarions of major manufactures” pamemns and the
large numbers of foreign made sneakets on the market wers also investigated. The preseacs of

" thess forsign products makes the identification of a spewific sneaker brand, sxeept for 2 salect
few such 2s the ANl Sear, almost impossible. The herringbane partern prevalent on some Nike
and Adidas models appears on masy foreign treads. Two very popularimitators of this pattern
{the Pony made in Taiwan and the Trax mads in Korea) were spot-cheeked 2nd theis length
mezasurements were less reliable, Althoegh the guality control of the forsign meads are oiten
nat a5 good a5 the major U.5. manufacturers, the ones we tgad fef] within our data and a5
such were usable for size prediction informacion.

Shosprint Surlace Efect

Thus far we have discussed the sneaker measurement 1o sneaker size. This sam= dara is ap-
plicable to sneaker prints in dust oz on paper or casdboard. As we have observed in our labor2-
tory, these types of prims have virmally the same measueement s the sneaker. When the
prints are in mud or snow and the prints have besn cast, there can be some vanation, Princs
made in fresh wet snow and mezsured directly cas give measursments thar coincide with
sneaker mezsursments. However, czstings suomitted to our laboratary were founc (o vary os
muzh a4 mom o L/ 2 size. This should be keptia mind when using the graphed data in reiation
tO Cast print.
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Other Contributing Factors

There are other factors that may influencs print measurement comparisons and as such
should be mentioned. If the print measurements are done frem photographic negatives of
prints, it is imperative that the camera be centered aver the print, This may be checked by
meesuring the scale at each end. The weather may alter the print dimensions either by shonk-
age or expansion. Finally, the medium and t=chnique used to cast a prin: could have an influ-
ence on the measurements.

Conclusloa

This study encompasses data from the major U.5. sneaker manufacturers. As the sizes are
fairy standard in the U.5. industry, ihe graphed dara should be sufficient to predict a possible
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sneaker size. The major farsign manofaciur=c's data was also inctudad, 2ad several other for-
glgm brandsz common 12 discount sepes were snor checked. Thess foceign bracds all Fall witkin
the praphed data. and as such. the sizes 6f theze Brands wo.lS oe prediciable, Wiether thers
are saeme cuier Dereign brands that might fall antside the data rangs is unknown. os the sag-
durdizatian of foreign mezsursments is u=known,

The data applies enly to sneakees. s other ryoes of icarwear were not sudied, Tae Fratwear
Intuseies of Ametica gubiicazion, “Tre Am apd Science of Sconw=ar Manuiacwone,™
Jeseriles ths prading and sizing spstems used 0 the foctwear industes and may e helpfulin
farihier study of Boots 120 saces [Fovrwear Industsies of Amecez, 3900 Market 52, Universicy
City Seience Conter, Philaceiphiz, FA 191400,
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Other Contributing Factors

There are ather factors that may influence print measurzment comparisons and as such
should be mentioned. If the print measurements are done from phowgraphic negatives or
orints, it 15 imEerative that the camera be <=atered over the print. This may Se choeked by
measuring the scale at each end. The weather may altar the pozr dimensions eicher by shrink-
age or expacsion. Finally, the medium and technigue used to cast 2 print could have an inflz-
cnce on the measursments,

Conclosion

Thiz study encompasses data from the major ULE. sosaker manufacurers. As the sizss are
fairly standard is the U.5, induztsy, the zraphed data should be suffiziens 1o predizr a possiale
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