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UNITED STATES PATENT office 
Roger Anderson, Seattle, Wash. . . . . 

Application January 4, 1943, Serial No. 471,227. 
7. Claims. 

This invention relates to fracture reducing and 
immobilizing devices, and it has reference more 
particularly to means or devices for that purpose 
which employ transfixion pins, half-pins, or wires 
in connection with the means for holding the 
fracture fragments during the reduction opera 
tion and during the healing period; the present 
invention being in the nature of an improvement 
upon the equipment that has been illustrated and 
described in my copending application filed Jan 
uary 21, 1941, under Ser. No. 375,278. 

It is the principal object of this invention to 
providefracture reducing and immobilizing means 
employing standardized parts, adapted to be as 
sociated or cassembled in Various numbers and 
in different combinations and ways to accom 
modate fractures of many kinds and at various 
locations. Furthermore, it is an object of the 
invention to provide fracture treating equipment 
having universal application; that, in its various 
adaptations, is exceptionally light in weight; that 
may be easily and readily assembled for use, and 
is strong and rigid and effective when properly 
applied. - - 

Another object of the invention is, by the pro. 
vision of the above mentioned standardized parts 
designed to be selected and assembled, to pro 
vide the type of device desired to meet require 
ments for the treating of any particular kind 
of fracture, to make it possible and practical to 
provide kits or cases that will hold sufficient 
equipment for the treating of many fractures and 
which will be light in weight, easily transported 
and adapted to be used to great advantage by 
doctors, particularly those serving with the army 
and navy in such places as field hospitals in bat 
tle ZOnes, Or on naval vessels. 
The invention also has as an object to pro 

vide equipment of the kind above, stated for the 
reduction of fractures and for their immobili 
zation during the healing period employing skele 
tal transfixions, which in this art are known as 
transfixion pins, half-pins or wires, and which 
equipment includes a frame structure made up 
of One or more transfixion units, fixation rods 
and clamps, later fully described, including pin 
clamps for mounting the transfixions that may 
be adjusted on their rods to accommodate them 
to the location of the transfixions after the lat 
ter have been applied rather than requiring that 
the transfixions be arranged to accommodate 
themselves to the position of clamps in the frame 
Structure. 

(CI. 128-85) 
2 - 

immobilizing equipment of universal application 
and comprising a frame, made up of an assem 
bly of adjustably united parts whereby it is adapt 
led to be shaped or adjusted to best accommodate 

5 it to the requirements of the particular fracture 
to be treated, and including in the assembly of 
parts, one or more straight, round rods that are 
rigidly joined and secured in the relationship re 

10 

5 

quired to accommodate the particular fracture 
to be treated by means of fixation rod clamps 
of novel kind that, when loosened, provide for 
the assembling of rods therewith and their ad 
justment to any of the required relationships, 
and when tightened, will operate to so secure 
the assembly as to form a rigid frame structure, 
Also, the equipment includes as a part thereof, 
special pin clamps for fixing the transfixion mem 

20 

-bers to the frame structure; these clamps being 
slidably and rotatably adjusted on their mount 
ing rods to accommodate themselves to the re 
quired disposition of transfixion members and 
which, after being functionally associated With 

. 25 

rods and transfixion members, may be tightened 
to secure their position on the rods and to ren 
der the associated transfixions and frame rela tively rigid. 
other objects of the invention are to be found 

in the novel details of construction of the vari 
30 

35 

ous standardized parts, and in their combination 
and mode of use as will hereinafter be fully de 
scribed. 
In accomplishing these and other objects of 

the invention, which will be disclosed in the speci 
fication to follow, I have provided the improved 
details of construction, the preferred forms of 
which are illustrated in the accompanying draw 

40 

45 

More specifically stated, the present invention 
resides in the provision of fracture reducing and 55 

ings, wherein 
Fig. 1 is a side view of a fracture reducing and 

immobilizing equipment embodied by the present 
invention, illustrating it as applied for the im 
mobilization of a fracture of the femur. 

Fig. 2 is a view illustrating an arrangement of 
equipment according to this invention for the im 
mobilization of a fracture of the tibia using trans 
fixion pins and wires for holding the fracture 
fragments. 

Fig. 3 is a view illustrating use of equipment 
embodied by the present invention for immobiliz 
ing femoral neck or intertrochanteric fractures. 

Fig. 4 is a view showing another arrangement 
of the present standardized parts as applied for 
immobilizing a fracture of the femur. 

Fig. 5 is an enlarged, sectional detail of one 
of the fixation rod clamps. 

Fig. 6 is aside view of the parts shown in Fig. 5. 
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Fig. 7 is a side view of one of the pin clamps. 
Fig. 8 is a sectional view on line 8-8 in Fig. 7. 
Fig. 9 is a view of a transfixion Wire holding 

yoke and a wire as functionally mounted there 
ll. 

Fig. 9a is a detail showing an end view of the 
yoke of Fig. 9, and a sectional detail of a pin 
mounting clamp with a yoke stud as applied 
thereto. 

Fig. 10 is a view of fixation rods of different 
standardized lengths as provided for the Con 
struction of devices embodied by the invention. 

Fig. 11 is a view of an assortment of standard 
ized transfixions as provided for use With this 
equipment. 

Fig. 12 is a view illustrating a means for and 
manner of applying a half-pin. 

Fig. 13 is a view of one of the stop collars used 
on a transfixion pin. 

Fig. 14 is a sectional detail of a wire tightener. 
Fig. 15 is a top view of the tightener as applied 

to a yoke for tightening a wire, 
Referring more in detail to the drawings 
The present invention is based upon the pro 

vision of a fracture reducing and immobilizing 
equipment that may be made applicable to many 
and various kinds of fractures, regardless of their 
particular location. It further provides for the 
treatment and immobilization of any of these 
fractures through the use of transfixion pins or 
wires that are applied to the fracture fragments 
and are then assembled with and fixed to an ad 
justable frame structure which may be made 
rigid, after the fracture has been reduced, So as 
to hold the fragments in a desired or in proper 
relationship for and during the healing period. 

Novelty of the present equipment resides in the 
provisions made for accommodating fractures of 
many kinds by the selection and assembly of parts 
of standardized dimensions and of Such charac 
ter that they may be made into frames to best 
suit the particular fractures to be treated there 
by, and it is not anticipated that the devices shall 
all be in the same form or employ the Same num 
ber of parts for the various types of fractures, 
but that standardized parts shall be used in the 
combination and to the number required to pro 
vide an equipment that Will meet the Special re 
quirements of any particular fracture. 

In the make-up of any device or equipment 
according to this invention, there are certain 
standardized parts to be used. First, there is pro 
vided a plurality of straight, round rods 0, re 
ferred to as 'fixation rods,' and which are of 
the kind shown in Fig. 10 and made in the most 
practical assortment of lengths. All rods in any 
particular set are preferably straight and of the 
Same uniform diameter, and at present it has 
been found practical and adequate to provide 
these rods in graduated lengths; for example, 
rods may be five inches, seven inches and nine 
inches long. Different sets may be provided, all 
to comprise the same number of parts, but using 
rods of a different diameter, and to accommo 
date fixations of another diameter. 

For the joining of fixation rods together in the 
building up of any required frame structure, I 
employ a 'clamp assembly comprising a pair of 
rod holding clamps such as illustrated in Figs. 
5 and 6. Each clamp assembly comprises two 
Split, U-shaped collars 2 and 2; each collar be 
ing formed Within its base portion with a bore 
3 having a diameter corresponding to that of 

the fixation rods O. The two legs of the U 
shaped collar are separate and somewhat spaced 

4. 
by the division or split 4 at one side of the bore 
which permits the opposite side portions of the 
collar to be sprung together for gripping the rod 
that may be inserted in the bore 3. When a 

5 collar f2 is applied to a rod 0 and is not under 
clamping pressure, it may be easily rotated on the 
rod or slipped along the rod. 
In a clamp assembly, tWO of the split collars 

2 are placed side to side as ShOWn in Fig. 5 and 
are held functionally assembled by a single 
clamping bolt 5. This bolt is extended directly 
through the divided portion of each collar at 
-one side of the bore and at a right angle to the 
axial line of the bore. Preferably such a bolt 
will have a rounded head 5a, and is fixed in 
the leg of the clamp against which the head en 
gages, by a pin 5ac, as noted in Fig. 5. This one 
bolt, as thus applied, serves as a clamping means 
for both clamp collars 2-2 which are rotat 
able thereon, and also, it operates as a pivot axis 
about which the collar's may rotate, thus to pro 
vide that they may assume various angular po 
sitions relative to each other as has been indi 
cated in Fig. 6. 

In the assembly of parts for treating any frac 
ture, I employ transfixion mounting devices which 
I call "pin clamps,' each of these being in the 
form of a U-shaped, split collar 8 as has been 
shown in Figs. 7 and 8; each collar being formed 
through its base portion with a bore 9 to slidably 
receive any of the fixation rods O slidably there 
in. The collar 8 is longitudinally divided along 
one side of the bore 9 by the split or division in 
dicated at 29 in Fig. 8, and the leg portions at 
opposite side of the split 20 are spaced apart to 
permit the collar to be sprung in Wardly to grip 
the rod to which it may be applied to hold it se 
cure thereon at any set position. Projected 
through the two legs of the clamp collar sepa 
rated by the split 20 at a right angle to the bore, 
and at one side thereof, is a clamping bolt 21, 
formed at one end with a relatively wide and flat, 
head 22 and with threads 23 along its other end 
portion for mounting a tightening nut 25 thereon. 

45 Formed diametrically through the bolt 2, is a 
hole 25 designed to loosely receive a transfixion 
pin, rod or wire therein. This hole is flush with 
Or may slightly overlap With the flat inside Sur 
face of the bolt head 22. Thus, when the end 

50 portion of a transfixion pin has been inserted 
through the bolt hole, it is thereby located be 
tween and flatly engages the bolt head, and the 
side of the clamp, as in Fig. 8, and the tightening 
of the nut 25 against the opposite side of the 

55 clamp collar not only rigidly anchors the trans 
fixion pin in the clamp, but will at the same time 
render the pin, clamp and rod relatively rigid. 
Then, When the nut is loosened, all parts become 
relatively adjustable, 
The transfixions adapted for use with this 

equipment may be of the full length pin for con 
pletely transfixing a limb, or the half-pin type for 
partial transfixion, or it may comprise a length 
of Small diameter steel wire 32. When pins 38 or 

65 half-pins 3i are employed, they are applied to 
and are held functionally in place by the pin 
clamps as illustrated in Fig. 8. When wires are 
used, they are more practically held in U-shaped 
yokes 33 of that kind shown in Fig. 9, which yokes, 

70 in turn, are functionally mounted on the fixa 
tion rods by use of pin clamps 8. Each yoke 33, 
for the purpose of mounting it, is equipped at 
the ends of its opposite legs, with extension pins 
or studs 34 rigidly fixed therein. These studs are 

75 of such length and diameter that they may be in 

10 

5 
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serted in the holes 26 of any clamp bolt 2 as 
has been illustrated in Fig. 9a. 

Also, each yoke is formed at the ends of its 
two legs with allined slots 35-35 opening laterally 
as in Fig. 9a, and designed to seat the opposite 
end portions of a wire 32 therein. In each leg, 
there is threaded a set screw 36 adapted to be 
tightened against the end of the Wire when seated 
against the base of a slot to hold the wire Secure. 
Warious means might be employed to draw the 
wire taut after it has been passed through a bone 
fragment and its ends applied to the yoke. In 
Figs. 14 and 15, I have shown a preferred wire 
tightener, designated in its entirety by numeral 
40. 
with a longitudinal slot 4 and a base end bore 42 
in which a tube 43 is located; a head 43' of the 
bolt being located and held against rotation in the 
slot, and the bolt shank being slidable in the bore 
and extended from the outer end of the block, 
where it has a nut 44 threaded thereon. Formed 
axially through the bolt from end to end is a hole 
45 designed to receive the end of the traction Wire, 
and in the bolt head is a set screw 46 to engage 
the wire in the hole. To tighten a Wire 32 after 
it has been applied through a bone, as in Fig. 2, 
one end is first fixed by a set screw 36 in one of 
the yoke arms. Then the clamp 40 is applied to 
the other end of the wire, as in Fig. 14, and is 
seated against the other yoke arm, and the set 
screw 46 is tightened against the wire. Then the 
nut 44 is tightened on tube 43 to draw the latter 
outwardly, thus to place the wire under the re 
quired tension. Finally the set screw 36 of the 
other arm of the yoke is tightened and then the 
set Screw 46 is loosened, the clamp. Withdrawn 
and the wire end clipped off to the desired length. 
Assuming that the above described parts have 

been provided in size and assorted lengths re 
quired, one arrangement of the equipment, suit 
able for reducing and immobilizing a common 
fracture of the femur, has been illustrated in Fig. 
1. In use of this appliance, tWO transfixion half 
pins 3 f are applied in non-parallel relationship to 
each of the bone fragments at opposite sides of the 
fracture. Freferably, the pins inserted in the 
same fragment Would be in the converging rela 
tionship illustrated, or in other non-parallel rela 
tionship, and the extent of their insertion Would 
be limited to just through or nearly through the 
bone. This might be insured by fixing a clamp 
collar 50 of suitable kind, as indicated at 50 in Fig. 
1, on the pin at a definite location to engage the 
flesh of the limb. The exact required location of 
Such a collar would be determined by measure 
ments taken in an X-ray inspection of the frac 
tured limb before work thereon, and the collar 
would be fixed on the pin in the proper place be 
fore the pin was inserted. Such a collar Would 
preferably be round and as shown in Fig. 13, would 
be longitudinally slotted, as at 52, to receive the 
pin therein and equipped with a set screw 53 to 

I engage and hold the stop at a set location. On the 
pin. Preferably, the end of the collar that is 
adjacent the limb is conically tapered to avoid 
injury to the flesh when the pin is rotated. 
In the assembling and applying of the parts 

constituting the apparatus of Fig. 1, and after 
the diverging sets of half-pins have been applied 
to the two fracture fragments, a rod to of a suit 
able length, somewhat greater than the distance 
between the Outer ends of the paired pins as 
applied to the same fragment, is selected. Then 
two of the pin clamps 8 are loosely applied to 
the rod. Then, the outer end portions of the 

This clamp 40 comprises a block 40' formed 

5 

6 
paired pins are applied through the holes 26 
of the bolts 2 of the pin clamps and when the 
rod has been located in a desired position which 
will best accommodate it to the complete assem 
bly, the clamp nuts 25 are drawn tight, thus to 
render the transfixion unit as applied to the frag 
ment, perfectly rigid. A fixation rod clamp is 
then applied to each of the rods 10 as associated 

O 

15 

20 

With the fracture fragments, by applying one 
collar. 2 of each clamp to the rod end. Then, 
a fixation rod 0 is extended between the two 
transfixion units and its ends are applied to the 
other collars of the fixation clamps. Then, after 
the fracture has been reduced, the bolts 5 are 
tightened, by turning the nuts thereon, to rig 
idly join all parts together. It is to be under 
stood, of course, that prior to the tightening of 
the bolts 5, the fracture fragments would be 
brought into proper relationship; that is, the 
fracture would be reduced and held so that 
upon tightening the bolts, the whole unit would 
be rendered rigid, and the fracture fragments 
thereby held in a relatively fixed, definite rela 
tionship. 

For purpose of better understanding, particul 
larly in the claims which will terminate, this 
specification, an assembly of transfixion pins or 
half-pins in a fracture fragment and their mount 
ing rod and pin clamps, will be referred to as 
a transfixion unit, and the rod O which joints 
units will be referred to as a fixation rod. 
The reduction of any fracture, after the secur 

ing of a transfixion unit to the fracture frag 
ments, might be accomplished in various ways, 
either manually or by mechanical means. How 
ever, while this has no particular bearing on the 

it.) 

present invention, it will be explained that the 
present means lends itself to mechanical reduc 
tion of the fracture by use of apparatus like that 
of my Patent No. 2,185,322. 

In the arrangement of parts shown in Fig. 2 
for the reduction and immobilization of a frac 
tured tibia, I employ both a pin 30 and a wire 
32 through the extreme portion of each fracture 

5 

55 

65 

75 

5 fragment, and I mount these transfixions in side 
frames that are extended along opposite sides 
of the leg approximately from knee to angle. 
Each side frame, as here shown, includes three 
rods f, of Selected lengths, and assembled some 
what as the assembly of rods shown in Fig. 1. 
The pins 30 as applied through the extreme por 
tions of the fractured bone are carried at their 
ends in pin clamps 8. The clamps 8 are ap 
plied to the rods to at the outer ends of the 
side frames, while the wires 32 which are ap 
plied through the bone fragments nearer the frac 
ture, are held at their ends, each in the arms of 
a yoke 33 which is mounted by pin clamps 8 on 
the end rods 0; the said clamps 8 mounting 
the yoke 34 as was previously explained, by ap 
plication of the extension studs 34 to the bolt 
holes 26 and then tightening the bolts to hold 
the yoke and to render the parts rigid. In this 
frame, rods join the transfixion units as Was 
previously described, and in this assembly, fixa 
tion rod clamps. 2 join and render the parts rigid 
after reduction of the fracture. 

In this particular application of parts, as noted 
in Fig. 2, the rod clamps 2-2 are left free and 
loose until the fractured parts are brought into 
proper reduction, then they are tightened to 
render the entire unit rigid and to hold the frac 
ture immobilized. 

It will here be explained that in some in 
stances, it might be desirable to connect the up 
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per and lower transfixion units by rods O. With 
a turn buckle connection, as indicated in dotted 
lines in Fig. 2, so that extension might be effected. 

In Fig. 3, I have shown use of the present 
standardized parts to make up a transfixion unit 
for the immobilization of an intertrochantric 
fracture. In this arrangement and application 
of apparatus, preferably two half-pins 3 are in 
serted through the trochanter and into the ball of 
the head through the femur neck. Likewise, a 
half pin 3 is inserted in the upper end of the 
shaft below the fracture. The pins applied to 
the same fragment preferably are non-parallel 
and each pin is applied at its outer end through 
the hole 26 of a bolt 2 of a pin clamp 8; all 
clamps being loosely applied to a rod f of a prop 
er selected length. After reduction of the frac 
ture, all clamps are tightened, and thus the unit 
is rendered rigid for immobilization of the frac 
tre. 
In Fig. 4, I have shown a Special assembly of 

parts for immobilizing a fracture adjacent the 
upper end of the femur. In this particular equip 
ment, a transfixion pin 30 and wire 32 are ap 
plied through the lower end of the femur and 
are mounted by means of the pin clamps 8 and 
through use of a yoke 33, on rods 0, as Was 
explained in the device of Fig. 2. Half pins 3 
are projected through the upper end of the femur 
above the fracture, one passing vertically down 
wardly and the other horizontally at the tro 
chanter and substantially perpendicular to the 
first half pin. The vertical half pin is fixed by 
a pin clamp 8 on a relatively long fixation rod 
Oac that diagonally crosses the femur above the 

fracture and which is carried at its upper and 
lower ends by the frames that are located along 
the outside and inside of the limb; being at 
tached to these frames by a combination of rod 
clamps 2 and short rods fo, as shown. 
This illustration, in consideration of the air 

rangements shown in Figs. 1, 2 and 3, discloses 
that the standardized parts provided make poS 
sible many different assemblies and the adapta 
tion of the equipment to fractures of many kinds 
and at various locations. 
The means for and technique of inserting a 

pin or half pin has been illustrated in Fig. 12, 
wherein 75 designates a hand drill equipped With 
a chuck 76 applied to the outer end of the pin to 
rigidly mount the pin. On the pin, at a Specific 
location, a stop collar or limiting collar 50 is 
fixed. This pin, after being properly located and 
directed, may be pushed into place by hand pres 
sure applied through the drill handle With an in 
cident axial turning of the pin. After the pin 
has been inserted, the handle is removed and the 
pin may be cut off at the proper length. 
This equipment has been designed to meet the 

particular requirements of the most exacting 
fracture service and is particularly Suited to the 
uses of military units, to meet the Various de 
mands in camps, at theatres of military Opera 
tions and in actual combat. It is made to handle 
all major fractures of the extremities, commi 
nuted, compound or simple. As a temporary 
emergency measure, pins can be inserted and the 
fracture firmly immobilized. 

Furthermore, the equipment lends itself to 
compact, convenient storage in easily transport 
ed kits. 

Having thus described my invention, what I 
claim as new therein and desire to Secure by Let 
ters Patent is: 

i. In fracture treating equipment of the char 
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8 
acter described; in combination, a rigid trans 
fixion member, a frame extension rod, and a 
transfixion mounting clamp member applied to 
the rod for rotation thereon and for sliding ad 
justment along the rod to accommodate it to the 
particular disposition of the transfixion member; 
said clamp member having a tightening means 
adjustably applied thereto equipped to engage 
the transfixion for its functional Securement to 
the rod and whereby, upon tightening of the Said 
means, the extension rod and transfixion men 
ber Will be rendered relatively rigid and Whereby, 
upon loosening of the clamp member, the rod, 
clamp and transfixion will be rendered relatively 
adjustable. 

2. In fracture treating equipment of the chair 
acter disclosed; in combination, a rigid trans 
fixion member, an extension rod and a trans 
fixion holding clamp comprising a Split collar 
formed with a bore within which said rod is re 
ceived for relative rotation and longitudinal ad 
justment, a tightening bolt for the Split collar, 
holding means at One end of the bolt to receive 
the transfixion member for functional Secure 
ment to the extension rod and a nut on the bolt 
adapted to be tightened thereon against the col 
lar thus to clamp it on the rod and by the same 
action to cause the said holding means to render 
the transfixion member and rod relatively rigid 
at the selected position of relative adjustment. 

3. A fracture immobilization Splint comprising 
a rigid rod, a plurality of transfixion pins adapt 
ed to be applied to the fracture fragmentS and 
to have end portions thereof extended to the rod, 
transfixion mounting clamps applied to the rod, 
each for rotation and axial sliding thereon to 
adapt it to the position of the individual trans 
fixion which it is to mount, and a tightening bolt 
for each clamp; said tightening bolt having a hole 
therethrough to receive the transfixion adjust 
ably therein, and a nut on the bolt whereby it 
may be tightened to Secure the clamp in fixed 
position on the rod and the transfixion rigidly 
mounted in the clamp. 
4. In a fracture treating equipment, in combi 

nation, a frame rod, a clamp collar applied to the 
rod for rotation and sliding adjustment there 
along, a clamping bolt rotatably mounted in the 
clamp collar and having a hole therethrough at 
One side of the collar, a transfixion mounting 
yoke having a mounting stud extending from One 
arm thereof, and rotatably applied to the hole of 
said clamping bolt, and a nut applied to Said bolt 
at the other side of the collar and adapted to be 
tightened against the collar to fix the camp. On 
the rod and to secure the yoke rigidly with ref 
erence to the clamp. 

5. In fracture treating equipment, a frame 
comprising rods to be extended along the Sides of 
a limb containing a fracture, clamp collars ro 
tatably applied to the rods and adjustable to dif 
ferent positions therealong, each clamp collar 
having a tightening bolt extended rotatably 
through the collar and formed With a hole there 
through at One side of the collar, and having a 
tightening nut applied thereto at the other side 
of the collar, and transfixion pins applicable to 
the fracture fragments and applied at their op 
posite ends to holes of bolts of the clamp collars; 
said parts all being relatively adjustable and 
rendered relatively rigid at any position of ad 
justment by the tightening of said nuts whereby 
to fixedly Secure the collars On Said rods. 

6. In a fracture treating equipment, a frame 
comprising rods that are applicable along a limb 
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containing a fracture, clamp collars rotatably and 
slidably mounted on said rods, each collar having 
a clamping bolt extended therethrough formed 
with a transverse hole at One side of the collar 
and having a tightening nut applied thereto at 
the other side of the collar, a yoke adapted to 
span the rods across the limb, and a fracture 
transfixion member mounted between the arms 
of the yoke; said yoke having mounting Studs 
extended from its legs and adjustably applied to 10 
holes of clamp bolts of said collars; said parts be 
ing rendered relatively rigid at any set position 
of relative adjustment by the tightening of the 
nuts on said clamp bolts. 

10 
7. In a splint of the character described, a 

round frame rod, a clamp collar rotatably and 
slidably adjustable on the rod, a tightening bolt 
for the collar, a head on One end of the bolt, and 

5 a nut threaded on the other end of the bolt;said 
bolt having a hole therethrough flush with the 
under Surface of the bolt head for the reception 
of a transfixion whereby, upon tightening the 
nut to secure the clamp collar, the transfixion 
will be gripped between the collar and bolt head. 

ROGER ANDERSON. 

  


