
2,472,819 June 14, 1949. J. H. GIESEN‘ 

MECHANICAL SKELETON 

5 Sheets-Sheet 1 Filed Jan. 26, 1945 



June 14, 1949. J, H, GlESEN I 2,472,819 ' 

MECHANICAL SKELETON 

Filed Jan. 26, 1945 5 Sheets-Sheet 2 



2,472,819 June 14, 1949. J. H. GIESEN ' 

MECHANICAL SKELETON 

5 Sheéts-Sheet 3 Filed Jan. 26, 1945 

125510. 



June 14, 1949. J. H. GIESEN 

MECHANICAL SKELETON 

2,472,819 

5 Sheets-Sheet 4 ' Filed Jan. 26, 1945 



2,472,819 June 14, 1949. J. H. GIESEN 

MECHANICAL SKELETON 
Filed Jan. 26, 1945 5 Sheets-Sheet 5 

111g; 21. 

88 85 , 86 89 

v 

H3 

Wm m 



Patented June 14, 1949 2,472,819 

2,472,819. 
MEGHANICAL SKIEI‘I‘E'IYON"v 

Inset. H, Glaser, Unitedlstates-Navy. 
Application January} 26, 194-5, 1 Semi-ah 1N 0., 57 4,6?7 0 

s?laims. (01. 35-17) 
~(Granted-'> under the act of?march 3,‘. 1883, as.» 

amended: April?30, 1928;. 370%). G.. 757) 

This invention relates to a mechanicaffsk‘eletqn, 
for usein teaching, anatomy, andpractipipg the. 
application of various orthppedic and'fracture 
appliances to bone structures, For a‘ 191.1% time, 
it has beenthe practice in hospitalsxorthopedicv 5 
institutions. and medioalsohools to, use human 
skeletons for instruction and'experiment pur 
poses. There has always been .a .greatdemand 
for skeletons, not only for teachinganatomll, 
but also, for. experience and. practicingpurposes 10 
inoormeotion witnthe use. of of theimodern. 
orthopedic and fracture. appliances andinstrue 
ments. The properuse of many oithese... devices 
demands a considerableamount of exneriehcein 
their operation and. application before they-man 15 
be expected to beused withsatisfactory- results. 
Improper manipulation in some .casesmaiirliove 
fatal or at least produce undesirable; results. 
and unnecessary pain and suffering, as well , as. 
extended. hospitalization. The importance of the 20 
demandfor. skeletons cannot. be over». empha 
sized, yet, human skeletons are di?icult to, obtain. 

It was discovered that this need could {be met 
to an immeasurable extent by supplying mechan 
ical skeletons which would closely approximate 25 
the gross speci?cations of the human skeleton 
by simple substituteconstructions madefrorn 
wood or other common materials, without seen- 
?cing, the, essential joint movements and artieu-p _ 

3° of. fracture alsoin properly v reduced uosltiqhs lations of an actual skeleton. 
'The object of this invention is to provide cheap 

but sufliciently faithful reproductions; of the hu 
manskeleton for use in teaching-‘anatomy and 
practicing the application technique of ortho- 35 
pedic and fracture devices. 

A'further object is to: provide simulations of 
bone fractures having means for indicating when 
the fracture is properly reduced, in practicing 
the techniques of application and. operation of 
reducing apparatus, splints, bone screws, plates 
and etc. 

Other and more specific objects‘ will become 
apparent as-the detailed description of this im 
vention proceeds, having reference-to the accom- 45 
panyi-ng drawings, wherein: 

Fig. 1 illustrates awooden construction repre 
senting one of the lower" extremities of the hu 
man skeleton, 

Figs. 2' to 4 are three views of the femur of 50 
the left leg simulating a fracture; in theshaft 
thereof, 

Figs. 5 and 6. show two views-ofthe. wooden 

leg, 
reproduction of the tibiaand ?bula of the left 

5 

Fig. '7‘ isv a detail view partially inv section of; 
the knee joint, 

Figs. 83 and 9 are two views of the left‘ foot 
showing vanv approximation of- the construction, 0t 
thetarsals, metatarsals, and ‘phalanges, 

Fig‘ .170 >is__a perspective view; of the reproduc 
tion of the right arm and h'and'bone structure; 

Figs.’ 11v and 12 are two'views of the humerus, 
Fig,’ 13, is a. sectional view taken at lit-t3; of' 

Fig, 1.0;. 
Figs. 14,110 16‘ "are three views ofptheconstruca 

tion representing the ulna ofv‘the right arm, 
E'_i_g,s_.y,1'?_ to 1,9- are three views showing; the‘ con 

struction representing the radius of the right 
arm, 

Fig.2-0 is a dorsal'viewof the right handbones 
including. the. Q%1‘P1l..$.»mQtaCaTHu$, and phaiansea 

Fig. 2; is a section taken along the line-“4211' 
of ,Fig, 20, 

Fig, 22] is a view of the structurerepresenting 
the bones. oi? the right. foot. 
Fig/23 is asection taken along the line Q's-23 

of Fig. 22, 
Figs. 2.41am 25 are. two.v views of. a construction 

representing a fracture in rediicelatl2 position, hav 
ing dowels gassing through the fragments. to hold 
them. together when itis desired to thememr 
herv as annih 
Figsz? andLZT-are. two views of. another type 

with dowelsin place, and. , 
2‘8 and. 2.9 (Show. another. simple fem. Qf. 

fracture. also properly reduced. with the comic- 
sponding dowels in place 

'l?_he mechanical-skeleton, parts, hereinv show, 
a15‘W¢1l€'a-5 other parts oithe skeleton. similarly 
made, should .proveof material. value in any hos 
pital or many sureicaliactivitr handlineiraqr 
hires and. . mechanical. orthopedic. . and fracture 

0 equipment, for thereason that articulated human 
skeletons are very expensive and 'di?lcult to ob‘ 
taint an the gross specifications, together With 
thev essential ioiht motions-01°. the human. Skele 
ton are auplioatedin, these devices Theyshquld 
prove. useful. ihthe. teaching. of. iractures.» ?rst. 
aid. applications oisplints. and traction appa 
ratus These skeleton. parts. can he manufae 
tured. any ordinarily. equipped pattern: Shop 
bvanvwelitraihecir pattern. makers.’ These parts 
havebeenproving their usefulness in the derngne 
striations oi a new type. fracture. requqtihn. device 
which is the slated: or a Patent No. 23933982 
issueuxtome February 5, l94?; It mavlihewise 
be used in demonstration and ‘practice in the use 

5 of. other. fracture and, orthoredie appliances 
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This substitute for the human articulated 
skeleton was especially intended for use in ex 
perimentation upon fractures by mechanical ap 
paratus. Since the use of an articulated human 
skeleton is denied to most, some substitute was 
required. Speci?cations were arrived at with 
very close approximation to those of the human 
skeleton by a careful study of the authoritative 
anatomic texts. A system was worked out where 
by the entire arm and leg bones, including the 
hand and the foot, could be made available. 
Furthermore, a system was developed, making 
possible the foot either articulated or in one 
piece, which obviously has many advantages if 
fracture apparatus and other orthopedic appli 
ances are to be experimented with. 
The speci?cations as regards length, circum 

ference of the bones and etc., were taken from 
the skeleton of an adult male. The joints con 
structed are mechanical and allow the same lim 
itations, ranges of motion, as do the human 
joints. Thus the normal ranges of ?exion and 
extension of the elbow, pronation and supina 
tion of the wrist, lateral movement of the hand, 
the normal carrying angle of 20° at the elbow 
and etc. are duplicated. The dorsal projection 
of the carpal bones, those of the ?ngers, and the 
other small bones of the hand, such as the 
metacarpals, are plainly marked. The lower ex 
tremity was likewise patterned after the skele 
ton of an adult male. An angle of 125° between 
the neck and femoral shaft, ante-version of 
head and neck to frontal plane of the femoral 
shaft of 25°, the anterior bowing, the lateral 
bowing, the line of the center of gravity, the 
range of motion of the knee joint except the ro 
tation about its long axis, the normal ranges of 
the ankle joint, the anterior bowing of the tibia, 
the medial and lateral arches of the foot, the , 
superior projection of the tarsal bones, meta 
tarsals, and phalanges, have been constructed 
into the plan, duplicating those found in the hu 
man skeleton. I 

A method of doweling is herein included in 
simulated fractures. 

Referring more particularly to the ?gures in 
the drawings, the femur in Figs. 1 to 3 is shown 
in two parts, I and 2, releasably jointed together 

' 60, 6|, 62, 63, G4, 69, 10, ‘II, and ‘I2. 

4 
formed, as shown at 2 I, and has a narrow groove 
2I1 all around it. The radius 22 is similarly 
formed at its upper end 24, the lower end 23 
thereof being cylindrical but having ?attened 
opposite sides through which a bore 29 passes 
for reception of a dowel 26. A slot 28 is formed 
across the middle of the end for the reception 
of the lug 30 on the wrist of the hand. This lug 
has a bore 3| for registry with the bore 29 
the radius to permit insertion of the dowel 26. 
This permits the lateral motion of the wrist, 
the lower end 23 of the radius 22 also has two 
narrow bores I9 similar to those in the end I8 
of the ulna. Cords 20 are passed around each 
of these grooves 2I1 and 241: at the lower end 
of the ulna and the upper end of the radius. 
their ends passing through the bores I9 in the 
adjacent members, respectively, and then tied, 
not too tightly, to permit the movement of the 
ulna and radius between the prone and supine 
positions. The bones of the hand shown in 
Fig. 10 are not articulated but are carved to a 
certain extent to show the general shape of the 
carpus and the combined phalanges and meta 
carpals. The hand bones may be made articu 
lated, as shown in Figs. 20 and 21, the carpus 
being cut up into the several bones comprising 
that portion of the hand, as shown by the bones 
marked 32 to 38, the metacarpus comprising the 
metacarpals 39 to 43, and the phalanges com 
prising the several joints thereof including parts 
44 to 58. Each part is bored through the joints. 
and cords are passed therethrough as shown 
having knots at the ends thereof shown at 59, 

Flexible 
sleeves 65, 66, 61, and 68 are mounted over a 
cord passing through the outer ends of the meta 
carpals between the adjacent ?ngers to provide 
the normal spacing therebetween. As shown in 
Fig. 21, these parts may be cut from plain boards. 

Figs. 22 and 23 show a similar construction ap 
plied to the bones of the foot wherein the bones 
of the tarsus are cut separately, as indicated by 
the parts 73 to 78, the metatarsals being shown 
at '59 to 83, and the phalanges and their several 

85 to 9'1. Bores are similarly provided 
. through the joints for the cords passed there 

at 3 for the purpose of simulating a fracture. . 
The tibia 6, and femur are joined by a ?exible ' 
hinge portion 8 which is set into the tibia and 
dowelled therein by dowels 9 and II], and ex 
tends into the slot 4’ in the femur wherein it is 
pivotally mounted on dowel 5 passing through 
the bore 4. 
ward portion of the slot 41 and limits the piv 
otal movement of the joint by acting as a stop 
for the flexible hinge portion 8. The ?bula ‘I is 

A spline .51 is ?tted into the for- ‘ 

joined at the knee to the tibia and extends down- , 
wardly to the ankle where it is bored to receive 
the dowel I2 passing through the ankle of the 
foot portion II. The foot bones in this case are 
not articulated, but if desired, it may be so con 
structed, as shown in Figs. 22 and 23. When 
the foot is made in one piece, it may be carved 
out in the form shown in Figs. 8 and 9 to more 
closely approximate the actual form of the bones. 
The arm bones representing the right arm, as 

(30 

seen in Fig. 10, are in a supine position. The . 
humerus I3 is dowelled by dowel I6 to the lug ‘ 
21 attached to the end of the ulna I'I, this end 
being made cylindrical as shown at I8 and has 
two small bores I9 extending therethrough, for 
a purpose to be, described hereinafter. The 
lower end of the ulna I1 is also cylindrically 75 

through and knotted as shown at 98 to I09, III, 
H2, and H4. Flexible sleeves H8, and H3 are 
shown for spacing between the toes. As shown 
in 23, the bores for the phalanges may be 
cut out of plain board parts. 
Referring to Figs. 24 to 29, any of the bones 

hereinbefore described may be broken as shown 
in these ?gures. If the break is formed as shown 
in 24 and 25, dowels H5 and HG may be 
passed through bones as shown to hold two of 
the fragments II’! and H8 in place. Two other 
dowels H9 and I20 are passed between the frag 
ment H8 and remaining fragment I2I. In Figs. 
26 and 27 another arrangement of dowels I22 
and i333 is shown. They are passed through the 
fragments I24 and I25 at different angles. The 
fracture represented in Fig. 28 is a plain diagonal 
real: composed of the fragments I26 and I2‘! 

dowelled together at I28, I29, and I30. 
Other parts of the skeleton and other types of 

fractures may be simulated in a similar way as 
described above. In practicing the use of any 
orthopedicappliances on fractured bones, the use 
of this dowelled construction of the fragments is 
very useful in determining the proper reduction 
of the fracture. In this case of a fracture re 
ducer, such as described in my patent previously 
referred to, the reducer is applied to the frag 
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ments with the dowels removed, and is then oper 
ated to move the fragments by the proper manip 
ulation of the reducer controls until the frag 
ments are properly reduced. When this is cor 
rectly done, the bores for the dowels are properly 
lined up so that the dowels may be readily in 
serted in place. With the dowels in place, on 
the other hand, the respective bone shafts may 
be used as units in connection with other appli 
ances and for other purposes. 
The practice of the proper insertion of bone 

screws and the application of bone plates, splints, 
etc., is made possible by the use of the above me 
chanical bone structures, so as to produce pro? 
ciency in such applications, and provide the 
necessary experience to the novice surgeon, so as 
to properly prepare him for actual operations. 
Various modi?cations in the form and structure 
of these devices may be made without departing 
from the spirit and scope of this invention, as 
de?ned in the appended claims. 
The invention described herein may be manu 

factured and used by or for the Government 

10 

15 

20 

of the United States of America for governmental ' 
purposes without the payment of any royalties 
thereon or therefor. 
What is claimed is: 
1. A mechanical assembly simulating the bones 

of one of the extremities of the human body com 
prising an upper member having a slot, 9. lower 
member, a tongue removably secured to said 
lower member adapted to be engaged in the said 
slot, releasable means for securing said tongue 
in said slot adapted to allow relative movement of 
the said members in a single plane, and means 
for limiting the movement of the said members. 

2. A mechanical assembly simulating the bones 
of one of the extremities of the human body com 
prising an upper member representing the upper 
limb of the extremity, a lower member repre 

25 

30 

35 

40 

senting the lower limb of the extremity com 
posed of two substantially parallel elements at 
tached to each other and adaptedfto be movably 
attached to a digitate member, and means in 
cluding a removable pin and ‘a tongue for releas 
ably joining said members and adapted to allow 
said upper and lower members to be relatively 
movable in a single plane. 

3. A mechanical assembly simulating the bones 
of one of the extremities of the human body com 
prising an upper member representing the upper 
limb of the extremity, a lower member represent 
ing the lower limb of the extremity composed of 
two substantially parallel elements‘ each rotat 
ably attached to a side of the other, means in 
cluding a removable pin and agtongue for re 
leasably joining one of said elements of said 
lower member to the upper member adapted to 
allow said upper and lower members to‘ be rela 
tively movable in a single plane, and movable 
means for attaching the other of said elements of 
the lower member to a digitate member. 

JOSEF H. GIESEN. 
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