THE CONSTRUCTION OF A SHATTERPROOF

ANATOMICAL MOURT
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INTRODUCTION

The use of models in the study of all biological seiences
has proved most helpful, especially in Embriologys Without models,
a sbudent of Embrjology camnot easily vieualize the third dimension
of a thjact as small as an enmbr@o. Models made of ¢clay are use-
ful for simple demonstrations, but lack permenency. Models made
of fragile materials are unsatisfactory, because of breakage when
handled frequently by studentse. A model of preference is a model
that is practically unbreakable, of relatively easy construction,
and inexpensive. J. M« Essenberg, of the Chicago Medical School,
developed such a model by using a foundation of wire and a sur=
face of selfehardening clay., A model of & pig embriio of 10
millimeters was constructed as a partial requirement for this
thesiss the Essenberg technic was generally followed, and I grates
fully scknowledge the use of his worke |

The drawings for size and shape, location of parts, and other

details were taken from Jewell Models for Biology :8 Arey's Develop=
mental Anatomy ,:3 and Patten's Embriplogy of the Pi_gbd'

de Essenberg, Je M« "The Preparation of Shatter=Proof Anatomical

lodels." Turtox News, September 1948,
2+ Jewsll Models for Blolozy, Cerlinville, Illinois, 1948,

S Are -
vs leslie. Developmental Anatomys W. Be Saunders Co.
Philadelphia, 1946, :

%s patben, Bredley. Hubryology of the Piz, P. Blakeston's Son
& Cos FPniladelphia, 1951.




THE FOUNDATION

The foundation, or skelstomn, is made of hardware oloth, a
gelveniged iron wire screen. The size of the screen depends on
the size of the model.

For small models with considersble detail and configuras

tion, the screen must be readily mkable with the

fingers, ie, sbout 1/32 inches ;naeh.
For larger models, and of less configuration, & heavier
soreen is preferable, about 1/16 to 1/8 inches meshe’
The soreen used was 1/6 inches meshe Sinoe the sereem forms the
_ak;iat‘an of the model, it must be patterned as close as possible
%o the size and shape of the subject being modeled.

A lateral view of a 10 millimeter pig was enlarged by a
soeled drawing to a drawing, sixteen inches in height, eight
k inches in widthe A sealed drawing of the ventral and dorsal
vm computed with these figures showed the body broaduness to
be five inches.
‘ A sheet of the sereen, twenty-four inches by twelve inches,
was placsed on the drawing, snd the form of the drawing was traged
onto the sereen with e erayons The outlined form of the |
wes then out out of the sereen, and using this as a pattern,

another form of the same size and shape was cut fram another

sheets These two forms were to congtitube the sides of the models

1. Ops cite Easenberg.
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A gtrip of sereen, forty-eight inches long and seven inches
wide, was stretched out on a table. This strip was to constitute
the body broadnesse Ome inch of the poreen was bent up along the
entire length on both sides so that it formed a ninety degree awc.r
with the strip. The strip was then five imches in width, and had
a one inch upright border on each sides |

Cne of the outlined forms was then set on its dorsal edge
upon the strip so that the form set perpendicular to the strip
and in close parallel contact with the one inch upright borders
The form and the border were soldered together. The other form
was placed, in the seme memner and like position, on the opposite
side of the strip, and it too was soldered to the corresponding
border of the strip. The strip was then curved arownd the cone
tour of the outlined forms, like a sheet of paper being rolled
around two dises to form a sylinder whose ends are the discse
Ag the strip was being curved and fitted to the shape, the forms
and the borders were soldered together at verious pointss 4
small cut in the borders facilitated the bending of the strip
on the curves of the forms.

Before the soldering was completed, a stand had to be deviged,
Two steel plates, six inches by two inches, were surved to £it the
gontour of the bedy strip at the base of the mdol. A hole was
eut in the center of both plates and through the screem at the
base., Over the hole of one plate, a nut was welded, and this
plate was placed insgide the skeleton with the nut on the upper



surfaces The other plate was placed on the outside of the skeleton
so that all three holes were directly in line., The two plates
were drawn end held firmly together with five small nuts and boltse
A long, large bolt was sorewed through the holes into the mut on
the inside plate. The outside end of the bolt was cut to a length
of three inches, and worked into a stand of wood and metal; a
gband big enough to balance the weight of the model,

The ends of the strip were then brought together and joined
one to the other by soldering. After the soldering was completed,
the skeleton was a clased and empty structure, résembling a cage.
At the speeific location of the appendage buds, anterior and
posterior, pleces of sereen, modeled o the right shape were
soldered to the lateral sides of the model,

In order to fill the mesh space of the screen so as to give

 the surface & solid base, & mixture of asbestos and cement was

applhd, by hand, to the models The mixbture consisted of three
parts of asbestos to one part of cement and enough water to make
the mixture as constant as ordinary putty. When the mixture dried

and all the spaces were filled, the skeleton became a sgolidly

enclosed structures

THE SURFACE

The surface of the model is the self«hardening Mexicen Pottery
Clay produced by the American Art Clay Company of Indisnapolise



















