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APPARATUS FOR REDUCING AND HOLDING 
FRACTURES IN POSITON 

Patrick P. Grosso, Brooklyn, N. Y. 
Application May 10, 1945, Serial No. 593,020 

(C. 128-84) 16 Clains. 
1. 

This invention relates to improvements in an 
apparatus for reducing and holding fractures in 
position, and more particularly to a mechanical 
Splint which can be used to reduce almost any 
type of bone fracture, So that the device may 
quite properly be described as a universal fracture 
Splint. 
The objects of this invention are an ambulatory 

fracture Splint which: substantially reduces 
trauma of the tissues; can be readily applied 
to virtually any part of the body; is adaptable to 
the reduction of most any type of bone fracture; 
is Self-contained and eliminates the need for ac 
ceSSories; can be adjusted and readjusted in situ 
When necessary; and which is adapted to securely 
hold any bone to which it is applied without 
puncturing the bone, and with minimum trauma, 
of the bone structure. 

In accordance With this invention the frag 
ments of a fractured bone are gripped crosswise 
of the long axis of the bone, between the points 
of two spaced sets of adjustable pins, which en 
gage the bone from opposite sides thereof at 
Spaced points preferably arranged in intersecting 
planes, and the pins are then moved inwards to 
grip or clamp the bone between the pin points 
With sufficient tension to permit the pins to be 
utilized in manipulating the bone and setting the 
fracture, without substantial penetration of the 
bone structure, whereby trauma of the bone is 
Substantially reduced. For purposes of manipu 
lation, each Set of pins may be yoked and mount 
ed upon a ball-socket connection for universal 
adjustment and said connections may in turn be 
mounted for compound relative movement, to 
vary the distance between the fractured ends of 
a clamped bone, to dispose the yoked sets of pins 
in the same or different horizontal planes, and 
When necessary to vary the degree of angulation 
between the yoked sets of pins so as to conform 
With any degree of angulation required, for ex 
ample as at a bone joint. 
In the drawings comprising four sheets of nine 

figures numbered Figs. 1 to 9 inclusive, certain 
embodiment of the invention are set forth. 

Fig. 1 is a plan view of an apparatus embody 
ing one form of the invention as applied to a 
fractured bone; 

Fig. 2 is a side view of the apparatus only; 
FigS. 3 and 4 are vertical cross sectional views 

taken along the lines 3-3 and 4-4 respectively 
of Fig. 2 looking in the direction of the arrows; 

Fig. 5 is an end view of the splint with the 
bone and tissue shown in dotted outline; 

Fig. 6 is a horizontal cross sectional view taken 
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2 
along the line 6-6 of Fig. 2 looking in the di 
rection of the arrows; 

Figs. 7 and 8 are vertical Cross sectional views 
taken along the line 7-7 and 8-8 respectively of 
Fig. 2 ooking in the direction of the arrows; and 

Fig. 9 is a cross sectional view of a modified 
form as applied to a section of a bone which is 
shown in dotted outline. 

Like reference characters designate corre 
sponding parts throughout the Several figures of 
the drawings. 
The invention will be better understood from 

Figs. 1 and 2 of the drawings which illustrate 
one Suggested embodiment thereof. The bar 8 is 
longitudinally slotted to form a keyway 20 where 
in a traveler 22 (Fig. 8) is longitudinally mov 
able under control of lead-screw 9. One end of 
bar 8 is bent. Substantially at right angles and 
is provided With an opening forming a bearing 29 
wherein one end of the lead-screw 9 is jour 
naled. The opposite end of the lead-screw 9 is 
journaled in a bearing-block 32 which may be 
adjustably mounted adjacent the opposite end of 
the keyway 20. The bearing-block 32 is provided 
With a threaded shank 33 adapted to receive a 
lock-nut 34 whereby the bearing-block 32 may be 
Securely locked in Spaced relation to the bearing 
29. The traveler 22 is threaded to receive the 
double-threaded Worm of lead-screw 9. The 
Worm is preferably provided with a left-handed 
thread. An operating handle 2 for operating 
the lead-screw 9 to move traveler 22, is mounted 
upon the outer end of the lead-screw 9 and is 
locked in position by means of a grub-screw 28. 
A collar 30 is mounted upon the lead-screw 9 
adjacent the bearing 29, and is locked in position 
by a grub-screw 3. Adjacent the opposite end 
of lead-screw 9 an annular groove 35 is provided, 
and a grub-screw 36 is threadably mounted in the 
bearing-block 32 to engage in the annular groove 
35, thus locking the lead-screw 9 against sliding 
movement relative to the bearing-blocks 32 and 
29. 
The traveler 22 (Fig. 8) is keyed in the keyway 

20, and is provided with a threaded shank 83 
which engages in a threaded opening in a ball 
Socket plate 25 of a travelling ball and socket 
mounting 23. The Socket-plate 25 is adapted to 
receive the ball portion 24 of an L-shaped bracket 
6. The ball and socket mounting 23 may be 
U-shaped or otherwise formed for attachment to 
the socket-plate 25. The ball-socket mounting 23 
is female threaded to accommodate the locking 
Screw 26 which engages the ball 24 to lock the 
universal joint in any selected position, The 





2,443,106 
5 

9-9. The wing-plate 70 of the brace 65 sup 
ports a horizontal guide plate 77 which is pro 
vided with spaced openings forming guideways 
for the horizontally spaced bone pins 75-75 
secured to the horizontal yoke 4. The horizon 
tali yoke 74 and the vertical yoke 78 and the bone 
pins 75-75 and 79-79 carried by the respective 
yokes, may be adjusted in and out by the manipu 
lation of their respective wing-nuts 72-72. Each 
Wing-nut 2 is provided with an annular grOOWe 
6 adapted to receive a bifurcated follower 3 

suitably anchored to one of the yokes 74 or 8. 
In this manner the manipulation of the Wing-nut 
2 causes the bifurcated follower 3 to slide the 
yoke 74 or 78 as the case may be, towards and 
away from its wing-plate 70, thereby increasing 
or decreasing the depth of penetration of the 
bone pins 75-75 or 79-79 in the tissue until 
the points of the bone pins engage the bone at 
four spaced points without however penetrating 
the bone substantially, and without puncturing 
the bone structure, the bone pins being arranged 
in intersecting planes upon opposite sides of the 
bone, whereby said bone is tightly clamped With 
minimum trauma, between the points of the bone 
pins, against movement in any direction. 
Thus after one end of a fractured bone has 

been clamped at four spaced points between One 
set of pins 5-75 and 79-79, and the other end 
of a fractured bone has been similarly claraped 
between the other set of bone pins 3-5 and 
79-9 at four spaced points, the ball and Socket 
joints 24-25 and 54-55 may be adjusted and 
locked at any desired angle relative to their re 
Spective mountings 23 and 57 and thereafter ad 
justed and locked by means of pivot 37 and wing 
bolt 38 either in longitudinal axial alignment Or 
in any other desired position, by thumb-pressure 
on the butterfly handle 47 the bracket 52 may 
be raised or lowered relative to the bar 8, and 
by operating the handle 2 the Spacing between 
the two sets of bone pins may be varied at Will 
to increase or decrease the distance therebe 
tween, thus retracting the fractured portions of 
the bone until the ends of the fractured bone are 
brought into the correct position for reduction 
of the fracture, whereupon the Splint as adjusted 
and locked, may be retained in position as ara 
ambulatory splint until the fracture is properly 
healed. In this manner the immobilization of 
the injured member may frequently be entirely 
eliminated, 
The device may also be used for treating and 

correcting deformities of the bones, ankylosis, 
joint fixation, and in bone-grafting Surgery. It 
is especially of value in those cases where a 
fracture requires traction for a period of time 
before reduction can be accomplished, as Well as 
in those cases where manipulation of the bones 
is required. In those cases where an X-ray or 
a fluoroscopic examination discloses that reduc 
tion is not perfectly satisfactory, the locking 
screws may, if necessary, be loosened, the frac 
ture manipulated, the splint readjusted in situ, 
and tension again applied to the locking ScreWS. 
The pins 75-75, 79-79 penetrate the body 

tissue 4, and the points engage the fractured 
pieces 5-6 of the bone upon opposite Sides of 
the fracture line 7, to clamp the fractured pieces 
i5-6 of the bone between the pins 5-9 by 
pressure applied at Spaced points arranged in 
intersecting planes. This is accomplished With 
out puncturing the bone, and with minimum 
trauma, of the tissue 4 and of the bone struc 
-ture. 
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Fig. 9 shows a modified form of the brace, and 

of the ball-socket assembly. The base plate 8 
and screws 82 replace the yoke 57 and screws 80. 
The tongued and grooved braces 64 and 65 

which make up the adjustable bifurcated yokes 
may also be replaced by the bifurcated yokes 85. 
Each yoke 85 is made in One Single piece in the 
generalform of ahorse-shoe, and is provided with 
a curved slot 86 for receiving one or more threaded 
studs 67 whereby the yoke is rockably adjustable 
in the curved track 88 which is formed in the 
curved brackets 87. The curved bracket 87 is in 
turn mounted upon the ball and socket joint 
24-25 (or 54-55). The curved overhanging 
shoulder 89 of the bracket 87 engages the curved 
brace 85 and aligns it in the track 88. One or 
more wing-nuts 66 lock the brace 85 in the de 
sired position relative to the curved bracket 87. 
The universal splint may also be constructed 

in different sizes, for example three-small, me 
dium, and large, equipped With bifurcated yokes 
and bone pins 73-75 and 79-79 of different 
sizes, dependent upon the size of the splint or 
the character of the use for Which it is designed. 
This modified form of the device provides a uni 
versal kit with the splints graduated as to size, 
weight and strength according to the intended 
Se. 
In practising the method, the braces are ad 

justed to Straddle the fractured limb above and 
below the point of fracture . The bone pins 
5-5 and 9-9 are then inserted through the 

tissue from opposite sides of each of the bone 
fragments 5 and 6 and croSSWise the long axis 
of the bone, until the bone pins engage the bone 
structure at Spaced points preferably arranged 
in intersecting planes. By rotating the Winged 
nuts 72-72 the bone pins 75-75 and 79-79 
move towards each other until the bone frag 
ment 5 (or 6) is gripped between the points of 
the bone pins with sufficient tension to hold the 
bone. Securely. The bone pins 75-75 and 79-79 
and their associated braces or pin carriers may 
now be utilized preferably as a part of the me 
chanical splint, to retract the bone fragments 5 
and 6 and bring their fractured ends into align 
ment or setting position, whereupon the bone is 
set. Trauma, of the tissues is Substantially re 
duced, and since the points of the pins 75-5 
and 79-79 penetrate the bone structure but 
slightly without puncturing it, trauma of the 
bone is substantially reduced. 
The splint is a self-contained unit, which can 

be fitted without the use of Wrenches, drills, ex 
tra, pins, orany other accessories. Itcan be read 
ily disaSSembled, cleaned, Sterilized, and reas 
sembled ready for further use. 
Other modifications will be obvious to those 

skilled in the art. 
What is claimed is: 
1. A fracture splint comprising a plurality of 

pin carriers, a bar comprising a plurality of Sec 
tions pivotally connected together, Said pin cara 
riers being spacedly mounted upon said bar sec 

5 tions with ball and socket connections, means for 
varying the horizontal distance between said pin 
carriers, and means for varying the relative level 
of the pin carriers, each of said pin carriers car 
rying oppositely disposed Sets of pins with the 
ends of one set directed towards the ends of the 
other set but located in mutually intersecting 
planes. 

2. A fracture splint comprising a bar, said bar 
comprising two end sections With an intermediate 
section therebetween, a pivotal connection bear 
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between said intermediate section and 
the other, end:section, a plurality of 
hall-and-SQcket connecti ??, - ???? ???????? ????????? 

he end sections of said bar, a lead 
screw for moving one of said pin carriers along its 
associatedend section, anda leadiserew, forrai 
ing, and lowering the 
assºciated pincarri 
section, each of sa - - ? ??? -?? ? ? ?? - . 

sitely, disposed sets of pins. With the ends of one 
set directed towards, the ends of the other set 
but located in mutually intersecting planes. 

3. A fracture-splint comprising abar, saidbar 
including two-end sections. and an intermediate 

a pivotal connection between said inter 

ciated end section, and a lead screw for raising 
and lowering the other. end section and its asso 
ciated pin carrier relative to the intermediate 
section, each of said: pin carriers carryirag, oppo 
sitely.disposed sets of pins with the ends of one 
set. directed towards the ends of the otherset but 
located in mutually intersecting planes. 
4. A fracture splint, comprising a bar, saidbar 

including two-end sections, a pair of pin carriers, 
each pin carrier, being adjustable to varying 
Widths, universal joints for attaching, said pin 
carriers to the end sections of said bar in spaced 
relation, a set of pins, adjustably supported by 
each pin, carrier and with the sets, directed-to 
Wards, each other...in mutually perpendicular 
planes, said pins, being sharpened to penetrate 
tissue and engage opposite-sides of a bone. at a 
plurality of points spaced crosswise to clamp the 
h9e without. Substantial trauma, thereof, and 

5. A facture splint: comprising a bar, said bar 
including...two end sections, and an internediate 
section, a pivotal connection between said inter 
mediate:section and one of the end sections, a 
pair of pin carriers, each pin carrier being ad 
justable to varying widths, universal joints for 
attaching said, pin, carriers to the end; sections 
of said be 
justably supported by eachpin carrier and with 
the sets directed towards each other, in mutually 
perpendicular planes, said: pins; being sharpened 
to penetrate tissue and engage and;clamp a bone 
from opposite sides without substantial trauma 
thereof, and means, for moving in carriers into and out of parallelism, and for varying the 

Spaced relation, a set of pins, adjus pport 
ed by each pin; carrier and With the sets directed 
towards; each other in mutually perpendi 
planes, said pins being sharpened to perhe 
tissue; and engage opposite, sides of a bone at 

of points. Spaced crosswise; to clasp 
ntial trama: the 

in spaced relation, a set of pins ad- 5: 

reof, 
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8. 
means for regulating the depth, of: 
of; and the clanping, p. eXsert 

--- .? separating, said 

pin carriers. - - - - - ---- 

: Afracture splint comprising a bar, Said-ball 
including; two-end, sections. and an intern 

pair. of pin carriers, each pin carrie's 
justable, to...varying widths, universali.joints 
attaching, said pin carriers to the end: Sections 
of..isaid, bar in spaced, relation, a set, of, pins:ad 
justably...supported. by each pin carrier and with 
the sets, directed towards...each other in mutually 
perpendicular planes, said, pins being. Sharpened 
to-penetrate tissue and engage and clamp a bone 
between said pins at a plurality of Spaced points 
without substantial trauma, of the bone, means for regulating the depth of penetration of, and 
the clamping pressure-exerted by, the pins, and 
means for raising and lowering. One of said: pin 
carriers, relative to the other and-for-varying the 
horizontal distance separating said pin carriers. 

8. A fracture splint comprising a bar, saidbar 
including two end-sections, a pair of pin carriers, 

g adjustable to varying 
widths, universal joints for attaching said pin 
carriers to the end sections of said-bar in Spaced 
relation, a set of pins adjustably supported-by 
each, pin carrier and with the sets diregted to 
ward each other in mutually perpendicular planes, 
said pins being sharpened to.penetrate tissue and 
engage opposite sides of a bone at a plurality of 
points spaced crosswise to clamp the bone with: 
out substantial trauma, thereof, means including lead-screws for regulating, the depth of penetra 
tion of, and the clamping pressure exerted by, 
the pins, and means, including lead-screws, for 
moving said pin carriers to vary the horizontal 
and the vertical distance between said sets of 
adjustable pins. 

9. A fracture splint comprising an L-shaped 
bar: having keyways is extending along its longi 
tudinal- and vertical arms, travellers associated 
with and movable along each of said keyways, 
lead-screws associated with each of said travel 
lers for regulating the direction and extent of 
their movement along their respective keyways, 
and pin carriers-rockably mounted-on-said travel 
lerS. 
10. A fracture splint comprising an L-shaped 

bar having keyways extending along each arm 
thereof, travellers associated with and movable 
along each of said keyways, lead-screws-associat 
cd with each of said travellers for regulating: the 
direction and extent of their movement, along 
their respective keyways, pin carriers rockably 
mounted on said travellers, a set-of pins, adjust. 
ably supported by eachpin carrier, said pins being 
sharpened to penetrate tissue and engage a bone 
at four spaced points thereby clamping the bone 

ntial traumathereof; and means 
the depth, of penetration of, and for regulati 

the degree of clamping, pressure exerted by, the 
pins. 

11. A fracture splint comprising a pin carrier, 
and a plurality of sets of oppositely disposed pins 

to penetrate 
rosswise of a 
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bone from opposite sides to clamp the bone with 
out substantial trauma. 

12. A fracture splint comprising a forked brace, 
a plurality of pins slidably mounted adjacent the 
forked ends of the brace, said pins being pointed 
and aligned in intersecting planes with the points 
of the pins facing inwards, so that when the 
forked portion of the brace straddles the tissue 
about the fractured bone the pins may be moved 
inwards to penetrate the tissue and engage spaced 
points of the bone from opposite sides thereof to 
clamp the bone without substantial trauma, there 
of, means operable to regulate the extent of pene 
tration of the pins mounted on one side of the 
forked brace, and means operable to regulate the 
extent of penetration of the pins mounted on the 
other side of the forked brace. 

13. A fracture splint comprising a pin carrier, 
and oppositely disposed pairs of pins with the 
pins of one set mounted in a transverse plane With 
respect to the pins of the opposite set, means 
for adjustably mounting the pairs of pins for 
movement towards and away from each other 
while maintaining them in intersecting planes to 
penetrate the tissues and immobilize a section of 
bone when engaged between said pairs of pins 
without puncturing the bome or substantial 
trauma, thereof. 

14. A fracture splint comprising a pin carrier, 
oppositely disposed pairs of pins with the pins 
of one set mounted in a plane which intersects 
the plane of the other set, means for mounting 
said pairs of pins for movement towards and 
away from each other while maintaining them in 
intersecting planes to penetrate the tissues and 
immobilize a section of bone when engaged be 
tween said pairs of pins Without puncturing or 
substantial trauma of the bone, and means for 
adjusting the depth of penetration of the pairs 
of pins to engage and immobilize the bone. 

15. A fracture splint comprising an adjustable 
pin carrier, oppositely disposed pairs of pins with 
the pins of one set mounted in a plane which 
intersects the plane of the other set, means for 
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10 
mounting said pairs of pins for movement to 
Wards and away from each other while maintain 
ing them in intersecting planes to penetrate the 
tissues and immobilize a section of bone when 
engaged between said pins Without puncturing the 
bone or substantial trauma, thereof, and means 
for adjusting the depth of penetration of the pins 
to engage and immobilize the bone. 

16. A fracture splint comprising a plurality of 
pin carriers individually adjustable for Width, op 
positely disposed pairs of pins supported by each 
of said carriers, means for mounting said pairs 
of pins on said carriers in mutually intersecting 
planes, means for effecting movement of said pairs 
of pins towards and away from each other to 
penetrate the tissues and engage opposite sides 
of a section of fractured bone at four spaced 
points to immobilize said bone When So engaged 
Without puncturing or substantial trauma of the 
bone, two of the said points lying along the long 
axis of a bone and the other two upon opposite 
sides of the said axis, said pin carriers being 
relatively adjustable in the same longitudinal 
plane into and out of parallel longitudinal planes 
and into and out of angularly disposed planes, 
and means operable to impart said relative ad 
justments to said pin carriers. 
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