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57) ABSTRACT 
A lumbo-sacral support includes an elastic body 
encircling band, and a substantially inelastic tension 
ing system associated with the band to tension the 
band. The band further includes spaced para-spinal 
bars, and a portion of the tensioning system overlies 
the bars to press them into supporting engagement 
with the body of a wearer. 

15 Claims, 4 Drawing Figures 
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3,927,665 
LUMBO-SACRAL SUPPORT 

This invention relates to an orthopedic support, and 
more particularly, to an orthopedic support of the type 
designed to provide support for the lower spine and 
pelvis and generally referred to as a lumbo-sacral sup 
port. 
A wide variety of lumbo-sacral support or corset 

constructions have heretofore been proposed. Those 
which are logically designed in accordance with the 
consensus of professional opinion as to their require 
ments are capable of (1) applying controlled circum 
ferential compression to the pelvis to assist in “bind 
ing' the sacrum and left and right inominate bones 
together, thus establishing a base capable of receiving 
and properly distributing the weight transmitted to it by 
the lower lumbar spine, and (2) rigidifying and limiting 
movement of the lower spine. 
Numerous prior patents have described structures 

seeking to achieve one or both of the above aims. Typi 
cal of these are the articles disclosed in U.S. Pat. No. 
2,104,699, issued to L. R. O'Dell; U.S. Pat. No. 
2,793,368, issued to M. Nouel; U.S. Pat. No. 
3,441,027, issued to I. S. Lehman; U.S. Pat. No. 
3,561,434, issued to R. W. Kilbey; and U.S. Pat. No. 
3,717,143, issued to C. H. Johnson; among many oth 
ers. The prior art devices include a variety of structures 
using elastic or inelastic body-encircling bands, and 
typically, flexible stays, the principal purpose of which, 
as stated, for example in U.S. Pat. No. 3,717,143, is to 
give the band body and to prevent rolling of upper and 
lower edges. 
While the present support makes use of stays for 

particular purposes, desired rigidification and limita 
tion of movement are derived not from stays, but from 
the interaction of rigid or semi-rigid bars disposed para 
spinally, and a tensioning system associated with a 
body-encircling band to which the bars are affixed. The 
tensioning system of the present invention provides the 
sought-after circumferential compression of the pelvis 
and sacroiliac, and at the same time firmly and substan 
tially uniformly presses the bars into engagement with 
the body of the wearer. It should be understood that the 
use of para-spinal bars has been proposed in patents 
such as U.S. Pat. No. 2,730,096, issued to I. M. Pease 
and U.S. Pat. No. 3,561,434, issued to R. W. Kilbey, 
but in neither of these is the present mechanism em 
ployed to uniformly and firmly apply force to the bars, 

U.S. Pat. Nos. 1,201,933, M. W. Burk, 1974,283 and 
2,100,964, to A, B, Kendrick; 2,117,309, to L. A. 
Fritsch; 2,476,029, to J. R. Dawson and 3,096,760 to 
H. G. Nelkin are other patents directed to various sup 
port constructions, but each is significantly lacking in 
important structural and functional aspects of the pres 
ent invention. 
Another aspect of this invention is the provision of a 

lumbo-sacral support wherein cooperative interaction 
between an elastic body-encircling band and a substan 
tially inelastic tensioning system permits fitting of a 
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given size of support to patients having a wide range of 60 
hip- or waist-based sizes. This attribute of the present 
lumbo-sacral support makes it possible to reduce the 
number of sizes offered from eight to four, without 
affecting the efficacy of the support. 
Accordingly, it is a principal object of the present 

invention to provide a novel lumbo-sacral support. 
It is another and more particular object of this inven 

tion to provide a lumbo-sacral support in which essen 
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2 
tially rigid para-spinal bars provide support for the 
lumbo-sacral region of the wearer's back. 

It is another object of this invention to provide a 
novel lumbo-sacral support in which a given nominal 
hip-or waist-based size of support is suitable for fitting 
to patients within a wide range of individual sizes. 

It is still another object of this invention to provide a 
lumbo-sacral support wherein a substantially inelastic 
tensioning system simultaneously provides the func 
tions of tensioning an elastic body-encircling band so as 
to apply controlled circumferential compression to the 
pelvis of a wearer; applying leveraged forces to a pair of 
rigid or semi-rigid para-spinal bars to rigidify and limit 
movement of lower spine; and, in conjunction with the 
elasticity of a body-encircling band and other features 
of the invention, providing for significant size adjust 
ments in a support having a given nominal size. 
Other objects will appear hereinafter. 
The foregoing and other objects of this invention are 

realized, in one presently preferred form of the inven 
tion, by an orthopedic support comprising an elastic 
body-encircling band, a pair. of spaced, substantially 
parallel upright bars coupled to and extending trans 
versely with respect to the circumferential axis of the 
band, and a substantially inelastic tensioning means 
coupled to the band and adapted to apply tension to the 
band and leveraged forces uniformly and firmly distrib 
uted along a multiplicity of sections of the bars. 
For the purpose of illustrating the invention, there 

are shown in the drawings forms which are presently 
preferred, it being understood, however, that this in 
vention is not limited to the precise arrangements and 
instrumentalities shown, 
FIG. 1 is a plan view, showing a support in accor 

dance with the invention disposed in a flat condition. 
FIG. 2 is a pictorial view, showing a suport in accor 

dance with the invention as it would appear fastened to 
the body of a wearer and operatively disposed. 
FIG. 3 is a cross-sectional view, taken along the line 

3-3 in FIG. . 
FIG. 4 is a perspective view, showing a typical para 

spinal bar in accordance with the invention. 
Referring now to the drawings in detail, wherein like 

numerals indicate like elements, there is seen in FIG. 1 
a support, designated generally by the reference nu 
meral 10. The support 10 includes an elastic body 
encircling band, designated generally by the reference 
numeral 12, comprising "leg" portions 14, 16, 18 and 
20 of elastic fabric, and a substantially inelastic back 
panel or portion 22. Respective edges of the leg por 
tions 14, 16, 18 and 20 are joined to the back panel 22 
at seams 24 and 26. Respective ends of the leg portions 
14 and 16 and of the leg portions 18 and 20 are defined 
by fold lines 28 and 30. Thus, it will be seen that the leg 
portions 14, 16, 18 and 20 and the back panel 22 form 
a continuous band, capable of encircling the body of a 
wearer, and which is essentially elastic in character by 
virtue of the elasticity of the leg portions 14, 16, 18 and 
20. Respective ends of the band 12 are provided with 
closure means 32 and 34. Interengagement of the clo 
sure means 32 and 34 when the band 12 is operatively 
disposed creates, in effect, a continuous body-encir 
cling band. The closure means 32 and 34 in the illus 
trated and presently preferred form of the invention are 
the commercially available material sold under the 
trademark 'Velcro.' Other suitable closure means, 
such as snaps, hooks and eyes and the like, will occur to 
those skilled in the art. The closure means should per 
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mit closing of the band within a range of nominal cir 
cumferential sizes, and this is accomplished in the illus 
trated embodiment by making the element 32 of the 
closure means 32 and 34 substantially longer in the 
direction of the circumferential axis of the band 12 
than the element 34. 
A pair of parallel pockets 36 and 38 are affixed to an 

outer face of the back panel 22, and adapted to receive 
a pair of bars 40 and 42, disposed para-spinally when 
the support 10 is operatively disposed. 
A tensioning system or means, designated generally 

by the reference numeral 44, is operatively associated 
with the band 12, and will now be described in detail. 
The tensioning system 44 comprises a system of sub 
stantially inelastic straps, so configured that they apply 
substantially uniform and widely distributed forces to 
the bars 40 and 42 and provide leverage to project the 
bars 40 and 42 firmly into engagement with the back of 
a wearer of the support. In the illustrated embodiment, 
the tensioning system 44 includes first generally V 
shaped anchorage straps, 46 and 48, the respective leg 
portions 46a and 48a of which are attached to the band 
12 at zones of attachment defined by seams 24' and 
26'. The anchorage straps 46 and 48 are so configured 
that their respective vertices 46b and 48b lie on oppo 
site sides of the bars 40 and 42 from the zones of at 
tachment of the leg portions 46a and 48a to the band 
12. Thus, as is apparent in FIGS. 1 and 3, portions of 
both of the anchorage straps 46 and 48 are adapted to 
overlie each of the bars 40 and 42 when the support 10 
is operatively disposed. 
Coupled to the anchorage straps 46 and 48 are re 

spective straps 50 and 52, made adjustable as to length 
by self-locking buckles 54 and 56 of conventional type. 
The straps 50 and 52 are anchored to the band 12 at 
their remote or distal ends, in presently preferred forms 
of the apparatus by means of V-shaped straps 58 and 
60. The anchorage straps 46 and 48 may be coupled to 
the straps 50 and 52, and the straps 50 and 52 coupled 
to the straps 58 and 60 by means of links 62 or other 
suitable means capable of accommodating relative 
sliding or "running' movement between the respective 
straps which they interconnect. The various straps 
which make up the tensioning system 44 are substan 
tially inelastic, and may be made of heavy weight non 
elastic webbing or the like. 

Referring again to FIG. 1, the seams 24, 24', 26 and 
26' define, in the illustrated form of the invention, 
pockets adapted to receive and retain flexible stays 64, 
66, 68 and 70. 

Referring now to FIG. 2, in its usage, the support 10 
is first wrapped around the body of the wearer and the 
closure means 32 and 34 interengaged. In interengag 
ing the closure means 32 and 34, the leg portions 14, 
16, 18 and 20 may be stretched by hand tension to give 
the wearer a feeling of snugness. The elasticity of the 
band 12 and adjustability of the closure means 32 and 
34 provide a measure of custom fitting of the support 
10 to a particular wearer. Operative tensioning of the 
tensioning system 44 is accomplished by manipulation 
of the straps 50 and 52 and the buckles 54 and 56, and 
tension in the strap 50 is transmitted through the links 
62 to the anchorage strap 48 and strap 58. Similarly, 
tensioning of the strap 52, not seen in FG, 2, applies 
tension through the links 62 to the anchorage strap 46 
and strap 60. 
Operative tension in the anchorage straps 46 and 48 

induced by tension in the straps 50 and 52 may cause 
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4 
the formation of pleats in the back panel 22 adjacent to 
the seams 24' and 26", although it is preferred that the 
band 12 maintain the essentially smooth configuration 
shown in FIG. 2. Pleat formation will, in some cases, 
serve as another mechanism whereby the circumfer 
ence of the band can be adjusted for the purpose of fit. 
It will be noted that medial portions of the legs 46a of 
the anchorage strap 46 and also portions of the anchor 
age strap 48 overlie portions of the pocket 36 contain 
ing the bar 40, and that similarly, medial portions of the 
legs 48a of the anchorage strap 48 and also portions of 
the anchorage strap 46 overlie portions of the pocket 
38 containing the bar 42. 
The cross-section of a wearer's body is such that the 

above-described configuration of the tensioning means 
44 in relation to the bars 40 and 42 results in leveraging 
of the forces applied to the bars 40 and 42. Moreover, 
the width of the anchorage straps 46 and 48, and their 
operative disposition with respect to the bars 40 and 42 
causes them to apply to the bars 40 and 42 widely 
distributed forces, tending to firmly and substantially 
evenly press the bars 40 and 42 into supporting engage 
ment with the body of a wearer. FIG. 4 serves to illus 
trate the typical configuration of the bars 40 and 42, 
curved to conform to the lumbo-sacral curve of a 
wearer. The application of well-distributed forces to 
the bars 40 and 42 enhances the effectiveness of the 
bars. In one present operative embodiment of the sup 
port 10, the bars 40 and 42 are roughly 10% inches in 
length, and the portions of the anchorage straps 46 and 
48 which overlie them have a combined effective width 
of nearly 9 inches. 
Certain of the unique structural aspects of the pres 

ent support 10, particularly the elasticity of the leg 
portions 14, 16, 18 and 20 and the ability of the closure 
means 32 and 34 to provide a range in which they are 
interengageable, serve to reduce the number of sizes in 
which the support 10 need be made. A typical size 
offering for prior art supports, for example, would in 
clude eight sizes (e.g., in hip-based sizes, 30-44 inclu 
sive, in two inch increments), but the present support 
10 can be provided in as few as four sizes due to its 
ability to take up considerable size differences without 
compromise of its function. 

In a modified form of the invention, the straps 50 and 
52 can be made with a limited degree of initial elastic 
ity, it having been found that the sensation imparted by 
yielding of the straps 50 and 52 upon tensioning of the 
tensioning system 44 gives the wearer a satisfying feel 
ing of "smugness." Thus, referring to FIG. 1, the seg 
ments 50a and 52a of the straps 50 and 52 may be 
made of an elastic material similar to the material of 
the leg portions 14, 16, 18 and 20. Material of this type 
may be capable of elongation to 130 percent of its 
initial length but when elongated to its elastic limit is 
substantially inelastic, Proper adjustment of the straps 
50 and 52 upon tensioning of the tensioning system 44 
will gradually draw the segments 50a and 52a to their 
ultimate lengths, and in their operative condition, the 
straps 50 and 52 will be substantially inelastic. 
The present invention may be embodied in other 

specific forms without departing from its spirit or es 
sential attributes, and accordingly, reference should be 
made to the appended claims, rather than to the fore 
going specification, as indicating the scope of the in 
vention. 

claim: 
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1. An orthopedic support comprising a substantially 
elastic band member adapted to encircle the body and 
to overlie the lumbo-sacral region of the back of a 
wearer, a pair of spaced substantially upright bars cou 
pled to and extending transversely with respect to the 
circumferential axis of said band member and disposed 
on opposite sides of the spine of a wearer when the 
support is operatively disposed, and substantially in 
elastic tensioning means coupled to said band member 
and adapted to tension said band member so as to apply 
circumferential compression to the pelvis of a wearer, 
said tensioning means having end portions thereofan 
chored to respective zones of attachment on said band 
member disposed on opposite sides of the spine of a 
wearer and further portions thereof extending across 
the spine of a wearer when said support is operatively 
disposed, said end portions extending across and over 
lying said bars so as to apply distributed forces thereto 
to press said bars into supporting engagement with the 
lower back of the wearer. 

2. An orthopedic support in accordance with claim 1, 
wherein said band member comprises a substantially 
nonelastic portion adapted to overlie the back of a 
wearer and elastic portions coupled to said non-elastic 
portion adjacent respective lateral edges of said non 
elastic portion, said zones of attachment for said ten 
sioning means being so disposed that adjustment of said 
tensioning means is adapted to form pleats extending 
transversely with respect to the circumferential axis of 
said band member so as to adjust the effective circum 
ference of said band member. 

3. An orthopedic support in accordance with claim 1, 
and said end portions of said tensioning means com 
prising generally V-shaped members having respective 
leg portions thereof secured to said band member and 
respective vertex portions thereof adapted to extend 
across the spine of a wearer from said respective zones 
of attachment, said tensioning means further compris 
ing strap portions coupled to said vertex portions and 
having distal end portions thereof coupled to portions 
of said band member adjacent distal ends of said band 
member. 

4. An orthopedic support in accordance with claim 3, 
wherein said strap portions include means facilitating 
adjustment of said web portions as to length. 

5. An orthopedic support in accordance with claim 3, 
wherein said strap portions include distal end portions 
thereof coupled to said band member at locations re 
mote from said respective zones of attachment. 

6. An orthopedic support in accordance with claim 1, 
wherein said tensioning means include distal end por 
tions thereof coupled to said band member at locations 
remote from said respective zones of attachment. 

7. An orthopedic support in accordance with claim 6, 
wherein said tensioning means include elastic portions 
thereof adapted to be extended to the limit of their 
elasticity when said tensioning means are operatively 
disposed. 

8. An orthopedic support in accordance with claim 6, 
wherein said band member comprises a substantially 
non-elastic portion adapted to overlie the back of a 
wearer and elastic portions coupled to said non-elastic 
portion adjacent respective lateral edges of said non 
elastic portion, said zones of attachment for said ten 
sioning means being so disposed that adjustment of said 
tensioning means is adapted to form pleats extending 
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6 
transversely with respect to the circumferential axis of 
said band so as to adjust the effective circumference of 
said band. 

9. An orthopedic support in accordance with claim 8, 
and said end portions of said tensioning means com 
prising generally V-shaped members having respective 
leg portions thereof secured to said band and respec 
tive vertex portions thereof adapted to extend across 
the spine of a wearer from said respective zones of 
attachment, said tensioning means further comprising 
web portions coupled to said vertex portions and hav 
ing distal end portions thereof coupled to portions of 
said band member adjacent distal ends of said band 
member. 

10. An orthopedic support in accordance with claim 
9, and means coupled to respective ends of said band 
member for operatively coupling said ends within a 
range of circumferentially spaced positions. 

11. In an orthopedic support comprising a continu 
ous substantially elastic band member adapted to encir 
cle the body of a wearer, and substantially inelastic 
tensioning means coupled to said band member and 
adapted to tension said band member so as to apply 
circumferential compression to the body of a wearer, 
said tensioning means having end portions thereof an 
chored to respective zones of attachment on said band 
disposed on opposite sides of and spaced from the spine 
of a wearer and further portions thereof extending from 
said zones of attachment across the spine of a wearer 
when said support is operatively disposed, and spaced 
paraspinal bars coupled to said band member and dis 
posed on opposite sides of the spine of a wearer when 
said support is operatively disposed, said tensioning 
means overlying said bars when said support is opera 
tively disposed so as to press said bars into supporting 
engagement with the lower back of a wearer. 

12. In an orthopedic support in accordance with 
claim 11, said zones of attachment for said tensioning 
means being so disposed that adjustment of said ten 
sioning means is adapted to form a pair of pleats ex 
tending transversely with respect to the circumferential 
axis of said band member so as to adjust the effective 
circumference of said band member. 

13. In an orthopedic support in accordance with 
claim 11, means coupled to respective ends of said 
band member for operatively coupling said ends within 
a range of circumferentially spaced positions. 

14. In an orthopedic support in accordance with 
claim 13, said band member comprising a substantially 
nonelastic portion adapted to overlie the back of a 
wearer and elastic portions couplcd to said non-elastic 
portion adjacent respective lateral edges of said non 
elastic portion. 

15. In an orthopedic support in accordance with 
claim 13, said end portions of said tensioning means 
comprising generally V-shaped members having re 
spective leg portions thereof secured to said band and 
respective vertex portions thereof adapted to extend 
across the spine of a wearer from said respective zones 
of attachment and to overlie said bars, said tensioning 
means further comprising web portions coupled to said 
vertex portions and having distal end portions thereof 
coupled to portions of said band adjacent distal ends of 
said band. 
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