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Description

This invention relates to a therapeutic table for
providing fraction fo a patient's lumbar region.

Back pain is a common ailment and can repre-
sent a painful hindrance that prevents its sufferer
from leading a fulfilling life both in leisure and in
the workplace. The ailment is very prevalent and
there is a need for a non-surgical and efficient form
of treatment that would ease this suffering. One
form of non-medical treatment is to apply traction
o the lumbar region of the spine.

Previous to this invention the commonly used
system of applying traction to the lumbar region of
a patient was weights and pulleys. The patient was
placed supine (face up) on his back and secured to
a resting surface. Cords were extended from the
patient, looped around suspended pulleys and
were tied 1o raised weights which were released to
provide a gravitational tugging. The weights there-
by applied traction to the patient's back. This sys-
tem had only limited success because it did not
sufficiently isolate the region of the back, ie the
lumbar region, to which the traction should have
been applied. It was also cumbersome and difficult
to quantify.

This invention provides a non-surgical thera-
peutic table that is efficient to use and alleviates
back pain by applying traction in a prone position
(face down), predetermined in respect of amount
and time, to the lumbar region through the use of a
separating table.

US 4379450 discloses a multipurpose traction
bench with tethers which may be attached o a
patient's trunk or extremities. US 1950948 dis-
closes an osteo rotor with tethers attached to the
patient's ankles and wrists. Neither disclosure de-
scribes a system wherein the patient itself is able
fo release the traction force, if the traction becomes
excessive.

According to one aspect of the present inven-
tion, there is provided a therapeutic table for use
when applying fraction to a patient's lumbar region
when the patient is supported on the table in a
face-down prone position, the table comprising a
frame, an upper body section rigid with respect to
said frame;

a lower body section being slidably mounted
on said frame for movement with respect to said
upper-body section between a first retracted posi-
tion and a second extending position, the sections
thereby constituting a separable table surface for
adjusting the effected length of the table;

a pelvic belt anchor rigid with respect to the
lower body section to provide an anchor to which a
pelvic belt can be connected;

extendable cylinder and piston means for auto-
matically sliding the lower-body section in the
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frame to carry out cyclically said adjustment of the
effective table length and thereby cyclically apply-
ing traction through the patient's arms to the lum-
bar region of the spine;

characterised in that hand grips which are rigid
with respect to the upper-body section and extend-
ing upwardly from the plane of the upper body
section table surface to be accessible by a patient
resting on the table top as aforesaid with arms
above the head and along a plane of the axis of the
patient's spine to provide a manually releasable
anchor for the patient's upper body, said hand
grips being completely releasable by the patient as
said lower-body section slides with respect to said
upper-body section to thereby limit the amount of
fraction placed on the lumbar region.

The invention will be clearly understood with
reference to the accompanying drawings in which :

Figure 1 shows an embodiment of a therapeutic
table made according to this invention with a
patient drawn in ghost lying prone face down on
the table,

Figure 2 is a cross section taken along 2-2 of
Figure 1,

Figure 3 is a cross section taken along 3-3 of
Figure 2,

Figure 4 shows a belt that may be used in
combination with this invention,

Figure 5 is a cross-section taken along 5-5 of
Figure 1 showing the adjustable hand grips.

The therapeutic table illustrated in the drawings
has a table top to support a patient face down as
shown in figure 1.

The top of the table has an upper body section
10 that extends between channel-like side supports
12. The channel-like side supports 12 extend for
the full length of the table but the upper body
section 10 remains stationary to support the upper
body of a patient in use. By "upper body", it is
meant the area of the body above the waist level.
The channel-like side supports 12 extend in
bifocated fashion below the upper body section 10
and contain tracks 14 for the rollers 19 of the lower
body section 18.

Crossmember 16 adds stability to the frame.

Lower body section 18 has laterally extending
rollers 19 that engage in the fracks 14 and is
slideable with respect to the upper body section
10. In use, the lower body section supports the
lower body of the patient. By "lower body" it is
meant the portion of the body, at and below waist
level.

The cross sections Figure 2 and 3 illustrate the
construction of the table sections. The sections are
made from sheet metal bent as illustrated. Nu-
merals 20 and 22 designate strengthening channels
for the body support sections each of which have
cushions 24 and 26. The upper body section 10 is
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integral with the frame.

It will be apparent from the description thus far
that there is provided a table top with two body
support sections 10 and 18, one being slideable
with respect to the other.

Hand grips 28 are provided. These grips ex-
tend from the frame and are adjustable longitudi-
nally of the frame. Their construction is illustrated
in Figure 5. A housing 30 has bearings 32 for the
screw 34. Crank 36 is provided to turn the screw in
its bearings. A threaded block 38 on the screw
extends through a slot 40 in the housing 30 and the
handle grip 28 is mounted on the block. It will be
apparent that by turning the crank 36, the blocks
and their handle grips can be adjusted longitudi-
nally of the table.

The lower body section 18 has a traction mea-
suring meter 42 that also acts as an anchor for the
pelvic belt 44. A clasp is mounted to the center of
the traction measuring meter 42 to receive an end
of a strap 110. In use, the strap is connected to the
clasp. This permits an accurate gauging by the
fraction measuring meter 42 of the tension being
applied to the patient. In alternative arrangements,
it is possible to mount a bar, that extends horizon-
tally along an axis perpendicular to the longitudinal
axis of the table, to the traction measuring meter
42. Straps connected laterally to each side of the
pelvic belt 44 could then be attached to opposing
ends of the bar to permit bilateral traction of the
pelvic belt.

Means are provided for sliding the lower body
section 18 with respect to the upper-body section
10 to increase and decrease the distance between
the hand grips and the pelvic anchor whereby one
can controllably apply traction to the spine. In the
embodiment shown the means comprises a double
acting air cylinder 46. The air cylinder 46 is rigidly
mounted with respect to the frame and upper body
section 10 by brackets 48 and 50; and the free end
of its piston rod 47 connects with a bracket 52 that
depends from the bottom of the lower body section
18.

It will be apparent that as the piston rod 47
moves outwardly, the lower body section moves
away from the upper body section and that as the
piston rod 47 moves inwardly the lower body sec-
tion moves towards the upper body section.

The pneumatic cylinder 46 has two inlets 54
and 56. Air o inlet 54 moves the piston rod 47 to
the right and air to inlet 56 moves the piston rod 47
to the left in Figure 3.

Air supply to the inputs 54, 56 is regulated by
the operator through the use of a control box 58.
The control box includes a pressure regulator
switch 60 for setting the pressure of the air fed fo
the cylinder 46. A timer 62 controls the application
of pressure to the two inlets of the cylinder 47. It
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applies pressure to inlet 54 for a predetermined
time, then cuts supply to inlet 54 and applies it to
inlet 56. It does this cyclically for the duration of
freatment. A pause timer 63 regulates the amount
of pause of which the lower body section 18 re-
mains against the upper body section between
cycles. When the lower body section 18 is drawn
back against the upper body section 10, the pause
timer is activated to hold the table sections in
closed relationship for a set period. After the period
set by the pause timer 63 has elapsed, the air is
cut off from being fed into inlet 56 and is applied
into inlet 54. This starts the cycle over again. A
pressure gauge 64 gives a reading of the input
pressure. A traction tension gauge 66 gives a read-
ing of the traction applied to the pelvic belt 44 as
determined by the fraction measuring meter 42. A
start button 68 is pushed to commence the treat-
ment, and a stop button 70 may be pressed to
terminate the treatment. Alternatively, a timer (not
shown) may be used to terminate treatment.

The interconnection of these controls has not
been illustrated in detail. Their use is well known
and the person skilled in the art could connect
them to perform the stated functions.

At the commencement of the freatment, the
table sections are in or close to abutting relation.
Air pressure, predetermined to the patient's needs,
is admitted through inlet 54 to extend the piston
rod 47 and carry the lower body section 18 out-
wardly. This applies traction o the patient's lumbar
region. The predetermined tension is eventually
achieved and held until the time set by the treat-
ment timer expires, air pressure is cut off from inlet
54 and applied to inlet 56 to retract the piston rod
47 and lower body section 18 as noted above.
When the table sections are in abutting relation-
ship, they are held in that position for the duration
of time as set by the pause timer. This cycle is
repeated for the period set by the timer 62.

The cyclical nature of the treatment can be
controlled automatically. After setting the amount of
traction by dial 64, one sets the time of application
of traction by dial 62 and the amount of pause by
dial 63. The total amount of time of treatment may
also be automatically set by a dial (not shown).

Traction is usually applied for between .5 min-
utes to 1 minute; rest periods usually vary for
similar duration. The cycle is repeated 10 to 20
times and treatments are beneficially given from 1
to 3 times a day. Variations are of course possible.
The foregoing are only by way of example.

The detailed connection of the controls fo
achieve the supply and direction of the pneumatic
pressure as described is not shown in detail. It is
capable of variation and well known to those skilled
in the art.

Thus there is provided means for cyclically
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applying fraction to the spine. The pressures and
the times are a matter of medical skill and practice.

Means are preferably provided for restraining
the rate of movement of the lower body section. It
will be apparent that air is admitted suddenly to the
pneumatic cylinder and that if the resulting rate of
movement of the lower body section is unre-
strained, it could cause discomfort. In the embodi-
ment illustrated, this difficulty is overcome by a
hydraulic force-absorbing device which slows the
rate of movement until the pneumatic cylinder
reaches the full extent of its travel.

A cylinder 72 with a piston 74 between its ends
has a piston rod 76 secured to the lower-body
section 18 as at 84. The cylinder is rigidly mounted
on the frame as at 86.

The cylinder 72 is filled with a hydraulic fluid
and has a fluid bypass 87 extending from one end
to the other. Needle valve 88 controls the rate of
flow through the bypass in one direction and nee-
dle valve 90 controls the rate of flow through the
bypass in the other direction.

When the lower body section moves outwardly,
the piston 74 moves to the right and displaces fluid
from the right end of the cylinder through the
bypass 87 and the valve 88 to the left end of the
cylinder. The valve is adjusted to provide resis-
tance to this displacement and thus control the rate
of movement of the lower body section 18 under
the influence of the pneumatic pressure in the
cylinder 46 as it applies traction.

As noted, the application of traction is for a
predetermined time only. After traction has been
applied for the predetermined time the action of the
pneumatic cylinder is reversed.

The lower body section 18 retracts and the
piston 74 in the hydraulic cylinder 87 moves to the
left direction as viewed in Figure 3. As it does so,
hydraulic fluid moves from the left section to the
right section through the bypass conduit 87 and
needle valve 90. Needle valve 90 is adjusted to
achieve a proper rate of movement by initially
resisting the movement of the pneumatic piston.

The needle valves are adjusted to achieve rate
of movement as required to provide a comfortable
slow rate of applying fraction and retraction to the
patients.

The pelvic belt 44 is secured around the pa-
tient's pelvic region. It has two sections 92 and 94
which are secured round the patient's body by
straps 96 and 98 and buckles 100 and 104. Ex-
tending from the belt are pull straps 106 and 108.
As illustrated in Figure 1, straps 110 connects the
straps 106 and 108 to the pelvic belt traction mea-
suring meter 42. In use, when the table separates,
the lower-body support section 18 slides rearwar-
dly and causes tension to develop to provide frac-
tion to the patient's lumbar region. The single strap
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belt may be replaced with a multi-strap belt if
desired.

The pelvic belt is designed so that the straps
are connected to the pelvic belt in a manner which
locates the posterior straps directly in line with the
patient's spinal column. The anterior straps are
attached to the belt so as to position the attach-
ment over the anterior superior spine of the lliac
crest of the pelvis.

The lateral traction pelvic belt is designed with
straps attached to each side of the belt.

It will be appreciated that the patient may be
further secured at his upper body region to the
upper body section by a thoraic vest attached to
the upper body section but it has been found that
the patient is more comfortable without this attach-
ment. Generally, when the patient's upper body is
anchored by voluntary hand gripping, he tends fo
be more relaxed because he is aware that if the
fraction applied is excessive he can let go. The
patient, himself, can also terminate the cycle and
treatment session by pressing the stop button 70
which is within the patient's reach on the control
box 58.

When the therapeutic table is started, the lower
body section abuts the upper body section. The
pressure of operation for the pneumatic cycle is set
as determined by a qualified medical person with
the pressure regulator switch 60. The timer 62
which directs the application of pressure between
the two inlets is also set. In the embodiment illus-
trated, treatment sessions are terminated by press-
ing the stop button 70 but, alternatively, a second
timer, if provided, may be preset to terminate the
treatment when the end of the freatment period
should occur.

The needle valves 88, 90 on the hydraulic
restraining cylinder may also be adjusted to pro-
vide a desirable rate of separation.

After the belt has been secured to the patient
and the patient is prone face down as shown in
Figure 1, the treatment may be commenced.

When the operation has been commenced, air
pressure is forced through inlet 54 into the pneu-
matic cylinder 46 to move its piston and piston rod
47. The movement of the piston rod 47 pushes the
lower body section 18 away from the upper body
section 12. When the lower body section 18
moves, so does the hydraulic piston rod 76 and
piston 74. The rate of separation of the lower body
section is retarded by the rate of hydraulic fluid
permitted to flow past needle valve 88 of bypass
conduit 87.

After a period as set by timer 62 has expired,
air pressure is redirected by the pumping means fo
enter the pneumatic cycle through inlet 56 instead
of 54. This pushes the pneumatic piston 74 and
piston rod 76 in the opposite direction to pull the
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lower body section 18 toward the upper body sec-
tion 10. As aforementioned, when the lower body
section 18 moves, so does the hydraulic piston rod
76 and the piston 74. However, the rate of closure
of the two table sections is retarded by the rate
that the hydraulic fluid permitted to flow past nee-
dle valve 90 of bypass conduit 87.

The distance of separation for the table sec-
tions is usually between 0 to 6 inches (0 to 15
cms) to take up slack in the belts and connections.

The time period for traction and relaxation are
fo be set to suit the particular requirements of the
patient. After closure has been achieved and held
for the specified period of pause, the air pressure
will be again automatically redirected to the inlet 54
fo start the cycle over again. These cycles are
repeated for the duration of the treatment session.

It should be appreciated that aside from the
pressures being applied to separate the table, there
will be a frictional force between the patient and
the table that will affect the separation of the sec-
tions. Because most of the weight of the patient is
in his upper body, a substantial amount of this
friction will be exerted against the upper body
section 10. There are two obvious effects of this.
Firstly, the friction of the upper body will reduce
the amount of strength required by the patient for
gripping the hand grips 28 when the sections are
separating. Secondly, there is a lesser proportion
of the patient's body weight resting on the lower-
body section 18 that must be moved by the pneu-
matic piston.

The amount of pressure used for freatment is a
function of the traction required for the patient and
is determined by a qualified medical practitioner to
suit the particular condition of the patient. This may
vary between 25 pounds per square inch and 60
pounds per square inch (170 - 410 kPa) for a
pneumatic piston having a diameter of about 2
inches (5cms). The tension reading should be in
the area of between 35 to 60 kilograms (343-
588N) again depending on the condition of the
patient. The average will be about 45 kilograms
(441N).

The precise strength of traction registered by
the fraction measuring meter 42 is translated to
digital readout on the traction tension gauge 66.

The traction measuring meter 42 which mea-
sures the tension is a device that is readily avail-
able on the market and a person skilled in the art
would have no difficulty in incorporating it with a
translating means for the purpose disclosed herein.

It will be noted that, in the embodiment illus-
trated, the moving parts of the table are pneumati-
cally driven and that the patient does not come into
contact with any electrically driven parts. In result,
the patient is not subject to the danger of electrical
shock. The meters used are battery-powered from
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a low-voltage power source.

The invention provides a non-surgical thera-
peutic table that is efficient to use and that alle-
viates back pain by cyclically applying traction and
relaxation predetermined in respect of amount and
time to the lumbar region through the use of a
separating table.

It will be recognised that the embodiment illus-
trated is only one embodiment within the broader
scope of this invention as herein claimed.

Claims

1. A therapeutic table for use when applying trac-
tion to a patient's lumbar region when the
patient is supported on the table in a face-
down prone position, the table comprising a
frame (12), an upper body section (10) rigid
with respect to said frame (12);

a lower body section (18) being slidably
mounted on said frame (12) for movement with
respect to said upper-body section (10) be-
tween a first retracted position and a second
extending position, the sections thereby con-
stituting a separable table surface for adjusting
the effected length of the table;

a pelvic belt anchor (42) rigid with respect
to the lower body section to provide an anchor
to which a pelvic belt (44) can be connected;

extendable cylinder and piston means (46)
for automatically sliding the lower-body section
in the frame to carry out cyclically said adjust-
ment of the effective table length and thereby
cyclically applying fraction through the pa-
tient's arms to the lumbar region of the spine;

characterised by hand grips (28) which are
rigid with respect to the upper-body section
and extending upwardly from the plane of the
upper body section table surface to be acces-
sible by a patient resting on the table top as
aforesaid with arms above the head and along
a plane of the axis of the patient's spine to
provide a manually releasable anchor for the
patient's upper body, said hand grips (28) be-
ing completely releasable by the patient as
said lower-body section slides with respect to
said upper-body section to thereby limit the
amount of fraction placed on the lumbar re-
gion.

2. A therapeutic table for providing traction in a
prone position to a patient's lumbar region as
claimed in Claim 1 including traction measur-
ing means (42) mounted on said pelvic belt
anchor and connectable to a pelvic belt strap
(110) for measuring the tension in the strap
and thereby determining the fraction load ap-
plied to the patient.
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3. A therapeutic table for providing traction in a

prone position to a patient's lumbar region as
claimed in Claim 2 including timing means (62)
responsive fo said fraction measuring means
for controlling said extensible cylinder and pis-
ton means in order to control the timing of the
sliding movement of the lower-body section.

A therapeutic table for providing fraction in a
prone position to a patient's lumbar region as
claimed in Claim 3 including hydraulic damper
means (72) extending between the frame and
the lower body section for damping the move-
ment of the lower body section with respect to
the frame to control the rate of movement of
the lower-body section with respect to the
upper-body section.

Patentanspriiche

1.

Behandlungstisch zum Anwenden von Zug auf
dem Lendenbereich eines Patienten, wann die-
ser Patient auf dem Tisch mit dem Gesicht
nach unten liegt, wobei der Tisch aufweist:
einen Rahmen (12), einen oberen Abschnitt
(10), der fest in bezug zu dem Rahmen (12)
ist;

einen unteren Abschnitt (18), der gleitend auf
dem Rahmen (12) flir eine Bewegung in bezug
zu dem oberen Abschnitt (10) zwischen einer
ersten zurlickgezogenen Position und einer
zweiten ausgezogenen Position montiert ist, so
daB die Abschnitte eine trennbare Tischober-
fliche bilden, um die tatsdchliche Linge des
Tisches einzustellen;

einen Beckengurtanker (42), der in bezug zu
dem unteren Abschnitt fest ist, um einen Anker
zu bilden, mit dem ein Beckengurt (44) verbun-
den werden kann;

ausfahrbare Kolben/Zylinder-Einrichtungen
(46), um automatisch den unteren Abschnitt in
dem Rahmen gleitend zu verschieben und die
Einstellung der tatsdchlichen Tischlinge zyk-
lisch auszufiihren und dabei zyklisch Zug Uber
die Arme des Patienten auf den Beckenbereich
des Rickgrates auszuliben;

gekennzeichnet durch Handgriffe (28), die fest
in bezug zu dem oberen Abschnitt sind, sich
nach oben aus der Ebene der Tischoberflache
im oberen Abschnitt erstrecken und von einem
Patienten, der auf dem Tisch wie oben erwidhnt
liegt, mit den Uber den Kopf gehaltenen Armen
und langs einer die Achse des Rickgrates des
Patienten enthiltenden Ebene ergriffen werden
kénnen, um damit einen manuelle I6sbaren
Anker flir den OberkSrper des Patienten zu
bilden, wobei die Handgriffe vollstindig von
dem Patienten losgelassen werden k&nnen,
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10

wenn der untere Abschnitt in bezug zu dem
oberen Abschnitt gleitet, um dadurch die Zug-
kraft auf den Lendenbereich zu begrenzen.

Behandlungstisch zum Ausiliben von Zug auf
den Lendenbereich eines liegenden Patienten
nach Anspruch 1, mit ZugmeBeinrichtungen
(42), die an dem Beckengurtanker befestigt
und mit einem Beckengurtriemen (110) ver-
bindbar sind, um die Spannung in dem Rie-
men zu messen und damit die auf den Patien-
ten ausgelibte Zugkraft zu bestimmen.

Behandlungstisch zum Ausiliben von Zug auf
den Lendenbereich eines liegenden Patienten
nach Anspruch 2, mit Zeitgebereinrichtungen,
die auf die ZugmeBeinrichtungen ansprechen,
um die ausfahrbare Kolben/Zylinder-Einrichtun-
gen zu steuern und damit den Zeittakt der
Gleitbewegung des unteren Abschnitts zu kon-
frollieren.

Behandlungstisch zum Ausiliben von Zug auf
den Lendenbereich eines liegenden Patienten
nach Anspruch 3, mit einer hydraulischen
Dampfungseinrichtung (72), die sich zwischen
dem Rahmen und dem unteren Abschnitt er-
streckt, um die Bewegung des unteren Ab-
schnittes in bezug zu dem Rahmen zu d&dmp-
fen und die Bewegungsgeschwindigkeit des
unteren Abschnittes in bezug zu dem oberen
Abschnitt zu steuern.

Revendications

Table thérapeutique destinée 3 é&tre utilisée
pour appliquer une fraction sur une zone lom-
baire d'un patient, lorsque le patient est sup-
porté sur la table dans une position couchée
sur le ventre, la table comprenant un cadre
(12), une section de corps supérieure (10)
fixée rigidement audit cadre (12);

une section de corps inférieure (18) mon-
tée a coulissement sur ledit cadre (12), pour
se déplacer par rapport & ladite section de
corps supérieure (10), enire une premiére po-
sition rétractée et une seconde position éten-
due, les sections constituant de ce fait une
surface de table séparable permettant d'ajuster
la longueur efficace de la table;

une ancre de courroie perlienne (42) fixée
rigidement & la section de corps inférieure,
pour produire une ancre A laquelle peut &ire
reliée une courroie pelvienne (44);

un moyen déployable & cylindre et piston
(46) pour faire coulisser automatiquement la
section de corps inférieure dans le cadre, afin
de réaliser cycliquement ledit ajustement de la
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longueur de table efficace et de maniére a
appliquer cycliqguement une traction, par I'inter-
médiaire des bras du patient, & une zone lom-
baire du dos;

caractérisée par des poignées de prise
(28) qui sont fixées rigidement 2 la section de
corps supérieure et s'étendent vers le haut,
depuis la surface de section de corps supé-
rieure de la table, pour étre accessibles a un
patient reposant sur la face supérieure de la
table, comme décrit ci-dessus, les bras étant
placés au-dessus de la téte et le long d'un
plan de l'axe du dos du patient, pour fournir
une ancre susceptible d'éire reldchée manuel-
lement, & la partie de corps supérieure du
patient, lesdites poignées de prise (28) pou-
vant &ire complétement reldchées par le pa-
tient lorsque ladite section de corps supérieure
coulisse par rapport & ladite section de corps
supérieure, de maniére a limiter la quantité de
traction exercée sur la zone lombaire.

Table thérapeutique pour exercer une traction,
dans une position couchée sur le ventre, sur
une zone lombaire d'un patient, selon la reven-
dication 1, comprenant un moyen de mesure
de traction (42) monté sur ladite ancre de
courroie pelvienne et susceptible d'étre relié a
une courroie pelvienne (110), pour mesurer la
tension s'exercant dans la bande et de manié-
re & déterminer la charge de traction appliquée
sur le patient.

Table thérapeutique pour exercer une traction,
dans une position couchée sur le ventre, sur
une zone lombaire d'un patient, selon la reven-
dication 2, comprenant un moyen de tempori-
sation (62) sensible audit moyen de mesure de
traction, tour commander ledit moyen déploya-
ble & cylindre et piston, afin de commander la
temporisation du déplacement coulissant de la
section de corps inférieure.

Table thérapeutique pour exercer une traction,
dans une position couchée sur le ventre, sur
une zone lombaire d'un patient, selon la reven-
dication 3, comprenant un moyen d'amortisse-
ment hydraulique (72) s'étendant entre le ca-
dre et la section de corps inférieure, pour
amortir le déplacement de la section de corps
inférieure par rapport au cadre, en vue de
commander la vitesse de déplacement de la
section de corps inférieure par rapport 2 la
section de corps supérieure.
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