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“treating fractures, the first force exerted on -
-the ]omted paralleloorf\m member serves: to :
~bring the device to the point, and’ the second °
40

‘tively large force.
~toward the énd of the travel, the lenothen-
‘ing' becomes very small, but the force exert—
ed by the links increases and, in order to
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To all 'whom zt mag/ concern: R

Be it known that I, Gaprien LOUIS
Durarp, of 24 Boulevard de Magenta, Paris,
in the Republic of France, doctor of medi-
cine, have invented TImprovements in. or

Relating to Surgical and Medical "Appli--

ances, of which the: following is a full clear,

‘and exact description. -

The present invention relates to an ex-
panding and removable device for use-in re-

- ducing fractures and maintaining them're-
_duced more particularly -fractures “of the

limbs and is based on the application of an
extensible or expanding member having a

‘single set or a plurality of ‘sets of ]omted

links which can be maintained in position
by means of a band, strap, tourniquet or the

'llke, for reducing fractures and malntam-
v ‘ing them reduced.
20

Tt is known that when one of the dlagonals
of a jointed parallelogram is shortened the

other is lengthened. This lengthenmg at v
“femur' ( thighbone) the present device is pro-
-vided with special means of padding which -
‘is fixed above and below the wounded . limb -
‘and:serves as a support for the.extremities
“of the ]omted parallelograms, in order to
-enable-a suitableé extension of’ tlns member
-to be obtained.

the beginning of the travel is cons1derable,
and requires. “the apphcatmn of a_compara-
“On ‘the other hand,

move the links to the extreme llmlt less and
less force is required.”
“A jointed member of parallelogr: am form

therefore constitutes an éxpansible or: ex-

tension member, the action of which may be
graduated at Wlll accorchng to. the results
to be attained. -

" Arranged in the form of a device for

force produces a useful and-adjustable com-

b'_pressmn, tension or extension effect.

The present device is preferably: arrzinged '

“in ‘the form of a sléeve formed-by. a’set of

Cigg
“ble' and consist for example ‘of- pieces: or -
“stems of ratan or cane, so as to conform 7
exactly to the form of the wounded limb
" under the action of a compressmo' strap, -
- 50
- eylindrical or frusto-conical or they may be *

jointed members- which form a pqrallelo- '
‘gram the individual links of Wwhich-are flexi- “
-‘_phecl to a forearm.

band - ‘or eqqulent ‘The ‘sleeves “may be

““arranged in the form of girdles, collars and
“the like ‘according to the part of the body to

':Whlch they are to be applied

o Speciﬁ.cation of Letters I’atent
Application ﬁled November 25, 1916.
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The plesent deV1ce When arr-mtred in the
form of:a’ sleeve. constitutes an expandmg
and -movable splint, capable of being: used
as’a sling which is easy to remove and to

replace, as it is only necessary to. detach the :

band: orstrap holding the “said sleeve in
‘position in order to remove the splint; this
simple or complex device: may if 1equ1red be
méde ' immovable by means’ of bands or

‘plastel ed. compresses.

 The device may also bs arranved in such

Patented Dec. 18, 1917. '
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a way that the jointed members in the form -

‘of paralleloorams may be utilized in a recti-
lineal series in order to obtam, in-a straight
rdlrectmn simultaneous extension or exten- :
“gions in independent or- con]ugate, vconver—
‘gent ‘or divergent, parallel series. '

When the dev1ce comprises two' or: more

“sets: ‘of ]omted parallelograms, the latter
“may:beunited by mam branches, combmmO' o
75

the said sets into one. .
-More -particularly : in “fractures of ‘the

70.

80

I “will: describe Wwith: reference to: the ac- .

“dompanying draw1n<r 4 ‘construction in- ac--
“cordancé “with "this 1n'vent10n but I do’ not

limit myself to the preclse constructmn de-

'V’scrlbed and illustrated.

85

Figure 1 shows a device formed of ]omted-::h

,parallelovrams, in accordance with the pres-

ent  invention, these”parallelograms i ‘being

‘widened laterally to enable the.device to be
‘put in- position on ‘a ‘wounded :limb and: re-

90

moved therefrom: when necessary and with:-

a ‘minimum of discomfort to the patient.’

Fig: 2 shows a sleeve, similar tothat

"shown in Fig. 1 but’ collapsed cl1ametr1cally

and extended longitudinally..-

95 .

* Fig.'8'shows’ the' same sleeve in use as ap-i:.

Figs.: 4 and 5 show two other forms of
sleeve:?:
‘Figs. 6 T and 8 show other methocls of

‘carrying the invention ‘into- pract1ce, ‘the

jointed parallelograms in these views being

‘arrafiged’ in' thie'same plane so as to form a

‘more or less plane ‘'surface. -

100
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F1gs. 9 and 10 show the present dev1cev_v
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applied:
thigh. )
‘Fig. 11 shows separately an auxiliary me-

to :;the ‘treatment of fractures of the

tallic piece suitable for use-in the treatment

of fractures of the thigh.

Figs. 12 and 13 show in elevation ‘and i~
vertical section a part of a pad which serves .
as- a-support’ for the extremities of “the -
jointed parallelograms.: =

Referring to the drawing, the present de-
vice - for reducing . fractures and ‘keeping
themreduced consists of one or more jointed
parallelograms a.capable.of being expanded

or lengthened at will according to:the direc-

tion of the force applied. o
: The-members .of the parallelograms con-
sist preferably of flexible material, such. as

_stems iof ratan,.cane:and the like. .

20
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- In Figs. 1to 5 of the drawing, the j ointed
parallelograms are arranged In the form
of isleeves - b, of ;conical or. cylindro-conical

form, the dimensions of which vary accord-
ing to: the parts of the body to. which they
are to be.applied. Figs. 1to 8 show a sleeve

for the treatment of fractures of the arm,
Fig. 4 a sleeve for-fractures of -the thigh,
and Fig. 5-a wide narrow sleeve forming a

- girdle; corset or armlet.. - - .
.. Figs..1 to-3 show the method of applying

30
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the: device - thus arranged .for temporarily
supporting fractures of the forearm. -

“ The parallelograms of the sleeve are.first,

expanded- Iaterally in' order ‘to. enable.the

‘said: sleeve to be engaged on: the forearm,
‘then'these parallelograms are extended in
order. to apply. them to the corresponding

segment..- The .device’ is-then held by one
or.more straps or bandages ¢ or the like.as
shown in Fig. 8. :

- THe sleeve then constitutes an actual splint

-enveloping the limb, coriforms to.the-exter-

nal shape thereof, and provides by the mul-

- tiplicity :of its points of .contact a powerful

45

support by a methodical and synergetic grip-

ping iproduced by the straps, bands:or’ the
-like ¢.. Moreover.the elements of the sleeve, -

~which-are at the-same time soft and: rigid,

skilled :or unskilled -assistants. .

cannot produce irregular compressions; and
consequently ‘the.device may be.applied by

" The:present device in the form. ojf, ;a_,éplint-

sleeve: may produce two effects due.to: the .

- game -foree i—a reductive effectiand an..ex-

55

tensive effect.

--of- support ‘sufficiently: rigid; and -suitably

60.

placed above and bhelow the fracture...
These points:of support may be formed as

.shown in Figs: 12 and 18:0f the:drawing; by
- a=pad-d constituting: one- of: the.edges:of a.

. band of linen .ox:other flexible: material .d’

65

The present apparatus is ‘capable of pro-

rectly adjusted. The extremities of the par-

~tension. -

vice.illustrated in FKig..9..

1,250,818

ducing -+ in- this way powerful codrdinated
and synergetic effects totaling up ‘and ag-
gregating and capable of combining with

‘one-another te-keep “fractures reduced to a
_greater extent than can be effected with the
“ordinary splints and slings.

“ TFig. 9 of the drawing shows a device ar-
ranged for the treatment of fractures of.the
thigh.,. It consists..of two sleeves b, one
placed around the patient’s waist, and the
other around his.thigh. . These two.sleeves
are united: by two main-branches.e. .

.Ini‘practice the upper part-of the parallel-

ograms-of .the thigh sleeve is:suitably cut

so as to permit of the said sleeve being.cor-

allelograms are thus .supported on pads d,
one of which passes between, the. thighs,
while the other is arranged at the level of
the . knee, and. ‘applied. to, a wire .splint f.
shown;separately in Fig, 11. '

 This horse-shoe shaped.-splint, /: grips the

femoral  coridyles .and..embraces the upper

front . part .of, the knee. . Its two.branches
rare, parallel .and pass beyond .the popliteal .

cavity, protecting. the vessels.and nerves .of

‘that.region -against all compression., .

The sleeve b placed around the waist s gx'vés
as a point of support for the majn branches
¢ whicl. .also . codperate, *o- bring, aboutex-.

- Fig. 10:shows a’ mo@;ﬁéd;fqrmg of- the. de-
- Tn; this-form. the. slesve. which: 1splaced
around -the, waist is supyported at the upper .
part by a. pad d. - The sleeve surrounding
the- thigh- is..extended .as -far. as.the. ankle,

-and. is.supported on a,cushion.or pad-placed
‘there.. o ‘

In both cases the fedﬁt:tive:and_.the;‘ext,én-‘3

-sive effect. are. produced. by. one,on more -
straps, - bands or, bandages, surrounding, the

sleeves.b.. .. - e ,
-This, device. may .. also:. consist. -of ..plane
members formed by jointed ;parallelograms.,
of diamond or.lozenge shape, and having a

- round,; polygenal or rectangnlar :contour.as
shown.in Figs..6.to 8. of the drawing.:
.- These-plane plate . members are intended
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to. be.;wrapped..around..or . placed .on.the. 115

wounded -1imb,.and " they, may. be. kept..in
position- by. straps, :bands or. linen,.bands

_tourniquets. or..the like.as hereinbefore .ex-
, . plained; o o '

- To this end it; suffices to: furhish, at the .~
extremities of the parallelogram -, point -

- The..said: platesi, may - be combmed f\ﬁitht .

_various arrangements of:appliances in order
- to.complete the latter. T
. The:device when formed.of jointed .par-
~allelograms. may. be applied .in the case. of
..fracture.of the vertebral column and.of.the
-pelvis,.in. which case it acts.as a powerfil
_sling,: -It sufficessin, this case.to.give.the
capable of being:fixed.securely:at:the.de- . ‘ ions s
-sived place.. : S -

sleeve ...the.. appropriate...dimensions .- and
strength. o L s
Whatever ma

y b its method of execition,
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the apparatus forming the object of this

invention may be readily removed for dress-
ing or other purposes and when in position
is practically immovable, and may be utilized
if desired in the form of a sling. ,

As a matter of fact it can be taken away
and replaced with the greatest facility for
the treatment of the wounds, sores or the
like; to that end it is sufficient to detach and

refasten the band holding the device in"

place. .

It may be made immovable by applying
to its surface a band or plastered compress
after it has been suitably placed in position.

It is to be understood that the methods
just described of carrying the invention into

- practice are only given by way of example,
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as other forms of execution are capable of

- being utilized without departing from the

nature of the present invention. S
- Similarly the shapes, dimensions and ar--
rangements of detail may be varied accord-
ing to the purposes for which ‘the device

may be used. , T

Claims:

1. In combination, a fracture reducing de-
vice comprising cne or more sleeves formed
of jointed parallelograms, the side members
of some of the parallelograms of one sleeve

being extended to form the sides of some .

a

of the parallelograms of the other sleeve to

form a combination -splint.

2. In combination, a fracture -reducing
device comprising one or more sleeves each

formed of jointed parallelograms, the side

one sleeve being extended and connected
with similar extensions on some of the par-

allelograms of the other sleeve to form a

combination splint, and pads applied to said
splint to support said sleeves in a set posi-
tion on a limb. R

3. In combination, a thigh splint com-
prising a thigh sleeve of lazy-tong forma-
tion, a waist sleeve also of lazy-tong forma-
tion codperating with- the thigh sleeve to
produce extension of the latter, and a horse-
shoe shaped splint arranged about the thigh
sleeve to embrace the upper front part of the
knee and grip the femoral condyles and hav-
ing its branches passing beyond the popliteal

35
members of some of the parallelograms of =

40
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cavity to protect the vessels of that region -

against compression,

The foregoing specification of my im-

_provements in or relating to surgical and

55

medical -appliances signed by me this sixth -

day of November 1916.

' GABRIEL LOUIS DUTARD. .

Witness: 4 :
Cuas. P. Pressuy.

Copies of this patent may be obtained for five cents each, by addresSing the “Commissioner of rétents,
Washington, D. C.” . . ‘ :



