








Appendix F 

Transport of Blood by Shoes 

By far the most probable method of leaving a trail 
of blood is transport on the bottoms of shoes. The amount 
of the blood so carried is necessarily small because the 
first few steps serve to press out and deposit all but 
the residual film of blood and liquid held in recesses of 
the surface of the shoe. 

Test of the distance through which blood will be 
carried by this method was performed by stepping repeatedly 
in a region of heavy blood spots on a floor until the shoe 
soles were thoroughly blood-smeared. The subject then 
walked normally along a strip of wrapping paper until no 
more visible blood could be seen on the paper. The last 
footprint showing any visible trace of blood occurred 50 
feet from the origin. The first shoe print is shown in 
Photograph No. 24. Minute amounts of blood detectable 
chemically may, naturally, be carried further than the 
last visible print. 

The important aspect of this experiment is that the 
bloody footprint is not a series of drops or spots as 
claimed in the Sheppard house, but rather a diffuse area 
of thin deposit, retaining a semblance of the shape of the 
shoes'contact with the surface. It must also be remembered 
that the murderer may have stepped in very little blood 
as compared with the rather large amount used in this · 
experiment. 



Appendix G 

Blood Removal from Shoes 

In order to determine the likelihood that all blood 
would be washed from Dr. Sam's shoes by his alleged washing 
in the lake, a shoe with leather sole and stitching was 
daubed with about two dozen spots of freshly shed human · 
blood. (Photograph No. 25). Most of this was placed along 
the stitching, but various spots were placed at random on 
the leather of the sole. 

The shoe was allowed to stand for 35 minutes to allow 
complete soaking of the blood into the leather and complete 
drying which actually required a very short time. The shoe 
was then immersed in water and forced back and forth in the 
water to simulate the washing action of water movement for 
5 minutes. At the end of that time some of the spots had 
disappeared, and all were reduced in size but 16 spots could 
still be observed with the eye, as shown in Photograph No. 
26. Because the treatment used did not apply mechanical 
action to remove the blood spots as would walking, the wet 
spots were rubbed vigorously with paper toweling until no 
actual spots could be seen as such. The shoe was then re
turned to fresh water for 5 more minutes, after which it 
was removed and allowed to dry. 

Inspection with magnification revealed that blood 
was still visible in three places, twice where it had 
soaked into the stitching, and the largest visible quantity 
was in a small cut in the sole of the shoe. 

This experiment shows that blood adheres to surfaces 
into which it can soak, with considerable tenacity, as has 
been previously shown with clothing, and in contraxt to 
the behavior on smooth, non-absorptive surfaces such as 
metal watch bands. It is very probable that even the visi
ble blood would have disappeared with walking, but certain
ly not to a point at which chemical blood test methods 
would not have revealed its original presence. 



Appendix H 

Amount of Blood Spatter on Clothing 

Without knowing the details of a weapon and the 
exact conditions of its use, it is not simple to predict 
the amount of blood that might spatter on the person 
wielding the weapon. In the series of experiments re
ported in Appendix I, and discussed briefly in the Re
port, a wide variety of objects of various sizes, shapes, 
weights and-configuration were used to spatter far more 
blood than was spattered in the commission of the Marilyn 
Sheppard murder. During the entire series of experiments, 
the same set of coveralls was worn without washing or 
disturbing any of the deposited blood on that garment. 

The appearance of the garment is shown in Photo
graphs No. 27, 28 and 29. The surprising thing is that 
the amount of blood that was spattered backward was uni
formly less than that spattered sidewise or forward, even 
though the blows were delivered in a number of ways and 
under all the variations listed above. While the amount 
of blood is definitely significant, it shows that the 
murderer could well have escaped without having accumu
lated enough blood to drip or leave any blood trail what
ever from that source. If his garments were as ·absorptive 
as the garment used in these experiments, it is very cer
tain that they would not have lost blood by dripping at 
any time. 



Appendix I 

Nature of Blood Spots From Different Origins 

In order to determine the nature and appearance of 
blood spots resulting from spatter under different condi
tions, from throw-off by objects simulating weapons and 
similar questions, a considerable series of experiments 
were conducted. A wooden block was taken as approximating 
the hardness of a skull. Over it was placed a layer of 
sponge rubber 1/8 inch thick which approximates the 
thickness of the subcutaneous layer of the forehead and 
scalp, and over this was placed a sheet of polyethylene 
plastic to simulate the skin which is impermeable to 
liquids. The arrangement so prepared (Photograph No. 
30) was placed on a stool on wrapping paper to collect 
blood spatter. Around the region was built a rectan
gular wall carrying removable paper strips to collect all 
flying blood on the sides and in front of the swings of 
the object used as a weapon. Similar paper strips were 
placed over the top to collect blood flying upward as 
well. Only on the operator's side was the structure open, 
the operator collecting the blood that traveled backward, 
as discussed in Appendix H. 

The objects used as weapons included the small ball 
pein hammer described in Appendix E, a metal two-cell 
flashlight with a flared rim, and three metal objects 
illustrated in Photograph No. 31. The shortest is an 
inch steel bar, 15 inches long; the second is a brass rod 
about 20 inches in length and bent on the end to an approx
imate right angle; the longest and heaviest is a brass bar, 
3/8 inch in diameter and 2 feet in length. 

Blood was puddled on the top of the plastic cover 
of the sponge sheet, to the extent that it just did not 
flow off. This required about 4 to 4 ml. at the beginning, 
and frequent renewals with 1 or 2 ml. of blood. Heavy 
enough blows were dealt that at least with one object, the 
heaviest bar, the plastic sheet and rubber sponge were cut 
ccmpletely through to the underlying wood. 011e such cut 
is shown spread with forceps in Photograph No. 32. The 
paper strips were removed from the walls after each series 
of blows of the certain type and object, and photographed. 

It was found that the character of the spattered 
blood from impact varied somewhat in direction and velocity 
as well as size of drop formed as the conditions were 
varied, as would be expected. However, certain regularities 
emerged and were found to be invariable true: 

a. Large drops formed by impact spatter do not 
have enough velocity to travel more than l to 2 feet. 

b. All high velocity drops which traveled up to 
12 feet, and in some instances traveled almost straight 
up where medium to very small, i.e. not more than 1/8 inch 
diameter for the largest. Clearly, it is possible that 
some set of conditions might be found that would throw 
spatter drops that are larger, and it is also true that 
the higher velocity drops would spread more on impact with 
the receiving surface than would slower drops. It can be 
stated unequivocally t~at spatter drops that travel more 
than a couple of feet will never be very large. 

c. The smallest, high velocity spatter droplets 
occurred to some extent wi~h most blows, and tended to 
occur ahead of the direction of stroke, and in front of 



Appendix I 

(continued) 

the impact point, i.e. away from the person wielding the 
object. When the spatter included both high and low 
flying droplets, the higher flying included a much higher 
percentage of the small drops as shown by comparing high 
spots in Photograph No. 33 with lower flying ones from 
the same blows in Photograph No. 34. These drops were 
formed by use of the flat surface of the ball pein 
hammer, and drops were thrown as far as 12 feet from the 
origin and as high as 7 feet in the air at the point of 
impact. If the wall had not intervened, they would have 
traveled as far as about 20 feet. The smallness of drops 
ahead of the object is illustrated in Photograph No. 35, 
which were made by the heavy brass bar. 

Photographs No. 36 and 37 show that the spatter 
from use of a flashlight is comparable in characteristics 
with spatter spots from other objects. 

The other significant regularity that must remain 
undisputed, is that large spots, t inch or more, will only 
be obtained at any distance over a very few feet by throw
off from the weapon. To test this, various objects were 
dipped in blood and the blood thrown from them in various 
ways: 

a. In front of an obj e ct thrown forward violently as 
in delivering a blow, the spots were predominantly small and 
high velocity, as was true of many spots on Dr. Sam's bed, 
They often could not be distinguished from the small spatter 
spots, which also tended to move in the same direction. A 
typical range of sizes is shown in Photograph No. 38 showing 
forward throw-off from the light bent bar. These included as 
large spots as are to be expected with this motion if deliverec 
with the violence of a true blow. 

b. Throw-off on the back stroke was different in that 
the velocity of the object was invariably smaller . An object 
dipped in blood and thrown back as in preparing for a blow 
deposited large drops, mixed with a considerable proportion 
of small ones. Photograph No. 39 shows this effect with the 
hammer; 40 shows it with a bar, and 41 shows it with a flash
light. It will be noted as being of interest that the flash
light produced back-throw spots most nearly like those on the 
east wall of the murder room, ranging almost, but not quite up 
to ~ inch diameter, and down to very small spots. It will 
also be noted that the roundness of the drop was readily dup
licated by the back motion postulated in this report and used 
in this experiment. The distance from the paper wall was 
close to that known to have occurred in the bedroom. While 
this does not prove that a flashlight was the weapon used, it 
does show that an object of that general shape and size pro-
1uces the results found. It is also demonstrated quite 
definitely that LhP spots on the easl wall could only have come 
from back swing of the weapon, which in turn requires left 
handed blows. One furth0r conclusion depends on the fact that 
by every means that could be devised, no spot as large as the 
single one discussed at length in the report was ever approached 
by throwing blood from any type of object like a weapon, nor 
by any type of impact spatter . 

It can be concluded from these experiments that the intGr
pre~ation and analysis of the blood spot pattern in the murder 
bed-room is (a) fully consistent with the demonstrable facts; 
and (b) that any other interpretation is not consistent with 
the results of experiment. 



APPENDIX J 

BREAKING OF TEETH 

Two questions suggest themselves with regard to the broken 
teeth of Marilyn Sheppard. 

1. Is the shape of break consistent with and only with 
a fracture of the tooth by a pull outward? 

2. What is the magnitude of the force necessary to break 
a tooth completely off close to the gum? 

To answer these questions, a considerable number of human 
teeth were collected from dentists who had extracted them . 
Only a portion of some fifteen or twenty teeth were incisors, 
and the condition with respect to decay and dental repair 
was quite variable. Seven incisors were chosen for experimen
tation as shown in photographs 42 and 43. 

To anchor the roots of the teeth solidly as in the jaw, 
holes were drilled in a heavy brass bar. A hole was filled 
with molten 11 1-'foods'' metal, an antimony alloy that melts belc:r 
the boiling point of water, the root was held in the liquid 
metal until the alloy was solid and all teeth so mounted could 
not be moved until the metal was remelted. The method of 
breaking the teeth varied but usually consisted of pulling 
steadily on them by means of a hooked notch cut in a brass bar 
as illustrated. (Photo 44). 

The force necessary to cause fracture was in general 
greater than the maximum capacity of the largest spring scale 
available, i.e. greater than ten pounds and at least one tooth 
required a very heavy pull. One badly decayed tooth broke 
with a relatively light pull. It can only be concluded that 
the force necessary to break the tooth is primarily a function 
of the tooth's condition. Some further tests were made to 
break an unmounted tooth with the bare hands . These were not 
successful with any of several teeth tested. 

Most significant of the findings of this study was the 
manner of fracture. All but one tooth was broken with the 
force from the lingual toward the labial surface . In every 
instance the fracture was diagonal and similar to the tooth 
found in Marilyn Sheppard's bed. (Photographs 44 and 45). 
The one tooth broken with a blow delivered to the labial . sur
face (Photo 46) yielded the diagonal fracture in the opposite 
manner. It was complicated by a splitting of the tooth but 
verified the indication given by the fractures in the opposite 
direction. 

A limitation on the experiment was the fact that tc3ts 
were made on incisors similar in size to the tooth from the 
bed. These were few in number in the series available for study. 

• 


