
Digitized Control Three-Dimensional Spinal Orthopaedic Device  Technical
Field This practical new product is a numerically-controlled 3D vertebra
rectifier. It is a  therapeutic apparatus used to cure lumbar vertebra disc
protrusion, cervical spondylosis,  and vertebra soft tissue injury disease
of breast/waist rear joint dysfunction. Background Technologies Lumbar
vertebra disc protrusion, cervical spondylosis, and vertebra soft tissue
injury  disease of breast/waist rear joint dysfunction are commonly-seen
and  frequently-occurring diseases. They bring great pains to patients and
the main cause of  their pathologic changes is that there are some
three-dimensional changes between the  patient's sick centrums. The
commonly-used 3D vertebra traction bed is used to rectify  the changes of
sick centrums at the three-dimensional direction,. making it return to
normal. The vertebra 3D bed for quick traction is implemented by using
hydraulic driving  unit. Because the hydraulic action of the hydraulic
driving unit is slow and cannot  precisely and quantitatively cure the
patient, it is difficult for it to ensure the safety and  reliability of
treatment. Release of this Invention This new practical product is intended
to provide a numerically-controlled vertebra  rectifier. It can implement
such functions as automatic rising and lowering of bed body  and such
actions as up-tilting, down-tilting, left/right rotating and dithering of
hip/leg  plates. It can be used to correct the three-dimensional changes of
sick centrums and  implement three-axle two-link numeric. control. It can
precisely and quantitatively cure the  patient and can ensure the safety
and reliability of the treatment. The goal. of this new practical product
is implemented through a numerically-controlled  3D vertebra rectifier
including bed body, head/breast plate, and hip/leg plates. it has the
following features: the said bed body is of the frame structure and divided
into upper and  lower bed bodies, in which there is equipped with an
automatic rising/lowering  mechanism; the said head/breast plate is
installed on the upper bed body; in the upper  bed body is mounted with the
traction mechanism of head/breast plate and the angled  mechanism of
hip/leg plate; the hip/leg plate is supported with rotary supporting arm.
The  lower part of the hip/leg plate has the left-/right-rotating
mechanism. The connecting bar  of the angled mechanism is connected to the
up-/down-tilting rotating arm of the hip/leg  plate through a transverse
axle so that the head/breast plate and the hip/leg plate form  an integral
unit. Simple Interpretation of Attached Figure The following will specify
the structure of this new practical product in combination with  the
attached figure. Figure 1 is the schematic diagram of the structure of this
new practical product:   



Figure 2 is the A-A sectional view of Figure 1.  Figure 3 is the B-B
sectional-view of Figure 1. Figure 4 is the schematic diagram of numerical
control.  Optimal Method to Implement the Invention This new practical
product is a numerically-controlled vertebra rectifier and it includes the
bed body, head/breast plate (3), and hip/leg plate (4). The bed body is of
a frame  structure and it is divided into the upper bed boy (1) and the
lower bed body (2). Inside  the bed body, there is equipped with an
automatic rising/lowering mechanism. The  head/breast plate (3) is on the
upper bed body (1). Inside the upper bed body (1), there is  installed with
the traction mechanism of the head/breast plate (3) and the angled
mechanism of the hip/leg plate (4). The hip/leg plate (4) is supported by
the rotary  supporting arm (20). In the lower part of the hip/leg plate
(4), there is equipped with the  left-/right-rotating mechanism. The
connecting bar (23) of the angled mechanism is  connected to the
up-/down-tilting supporting arm (20) of the hip/leg plate (4) through
transverse axle (21), which makes the head/breast (3) and the hip/leg plate
(4) being an  integrity. The automatic rising/lowering mechanism installed
inside the bed body is composed of  guide sleeve (5), guide pole (7),
threaded sleeve (7), trapezoidal rising/lowering lead  screw (8), motor.
(9) and accessory worm gear case (10). Among these parts, the guide  sleeve
(5) fixed at the four corners of upper base plate of upper bed body (1) is
connected to the four guide poles (6) fixed at the four corners of lower
base plate of the  lower bed body (2), and the threaded sleeve (7) fixed in
the middle of the lower base  plate of the upper bed body (1) is connected
to the trapezoidal rising/lowering lead screw  (8) fixed on the lower base
plate of the lower bed body (2). On the base plate of the  upper bed body
(1), there is installed with motor (9), accessory worm gear box (10) and
trapezoidal rising/lowering lead screw (8). When the upper bed body (1)
needs to  rise/lower along Axis Z upon the requirements of therapy, it can
control the rotation of  motor (9) with the aid of the set computer program
and then drive the trapezoidal lead  screw (8) to rotate via the accessory
worm gear box (10). Thus, while it makes the  threaded sleeve (7) of the
upper bed body (1) rising or lowering along the trapezoidal  lead screw
(8), it can more upward or downward along the four guide poles (6). As a
result, the automatic rising/lowering of the bed body (1) can be
implemented within the  range from 750mm to 1200mm. The head/breast plate
(3) can use the traction mechanism installed in the upper bed body  (1) to
implement the quick or slow traction or dithering along X-axis. The
traction  mechanism is composed of two guide sleeves (11), two transverse
guide poles (13),  connecting body (14), and lead screw nut (15),
servo-driving system. In this mechanism,  the lower part of the head/breast
plate (3) sliding-fits with two transverse guide poles (13)  on the frame
supporting seat (12) of the upper bed body (1) along the two guide sleeves
(11) fixed on two sides of X-axis direction, the connecting unit (14) fixed
in the middle of  the upper bed body (1) is connected to the lead screw nut
(15), and the lead screw nut  



(15) fits with the ball screw (18) in the servo-driving system. The
servo-driving system is  composed of servo motor (16) installed in the
upper bed body (1), gear box (17) and ball  screw suite (18). When it
works, upon the requirements of the patient, set up the 2 treatment
traction distance and input it into the computer and the computer can
control  the rotation of the driving servo motor (16) following the set
program and through  FAGOR8055GP numerically-controlled system and servo
driving system and drive the  ball screw suite (18) via gear box (17) to
rotate, so as to make the connecting unit (14) to  more forward and
backward and implement the quick or slow reciprocating motion of the
head/breast plate (3) within the range from 0 to 70mm. Its traction force
can be up to  4800N. If in the program the short-distance and
high-frequency reciprocating motion is  set, the dithering function is
activated. The actual data of quick and slow traction and  dithering of the
head/breast plate is feedback by the coder in the servo motor (16) to the
computer for computation and correction, so as to complete the closed
circuit control  cycle. At the same time, this procedure will be displayed
and recorded in the computer.  The hip/leg plate (4) can sway around the
up-tilting/down-tilting angles of Axis Y with the  aid of the angled
mechanism installed in the upper bed body. This angled mechanism is
composed of servo motor (24) installed in the upper bed body, gear box
(25), universal  coupling (26), rotating lead screw suite (27) and
connecting bar (23). Along the X-axis  direction of the plan under the
hip/leg plate (4), there are two arm supports (39), which  enable it to
connect to the supporting arm (20) that can sway at the
up-tilting/down-tilting  angles. The left part of supporting arm (20) is
connected to the connecting bar (23) of the  angled mechanism. When it is
used, upon the requirements of the patient the up-tilting or  down-tilting
angle that the hip/leg plate needs for treatment should be set up and input
into the computer. The computer shall control the rotation of the driving
servo motor (24)  according to the settings in the program and through the
FAGOR8055GP  numerically-controlled system and the servo driving system,
then with the aid of the gear  box (25), it will drive the lead screw suite
(27) to drive the connecting bar (23) to rotate,  so as to make the
supporting arm (20) sway along Y axis of supporting arm transverse  axle
(21) at an up-tilting angle of 15 or a down-tilting angle of 25 and then
locate. The  actual angle will be feedback to the computer via the coder in
the servo motor (24) for  computation and correction, so as to finish the
closed control cycle. In this process, such  data will be displayed on and
recorded in the computer. The hip/leg plate (4) can rotate left and right
around X axis and dither. This is  implemented by the left and right
rotating mechanism set up under the hip/leg plate (4).  The rotating
mechanism is composed of the rotating servo motor (30) installed under the
supporting arm (2), gear box (31), rotating worm gear suite (32), small
gear (29) and  semi-circle big gear (28) engaging with the small gear (29).
The semi-circle big gear (28)  is fixed on the axle wire under the plan of
the hip/leg plate. When it is in operation, the  left/right rotating angle
should be set up for the hip/leg plate upon the requirements of the
patient and then input into the computer. The computer will, according to
the set program  and through the FAGOR8055GP numerically-controlled system
and the servo driving  



system, control the rotation of the driving servo motor (30), then the gear
box (31) will  help to drive the rotating worm gear suite (32) and then the
small gear (29), so as to  make the big gear (28) to drive the hip/leg
plate to quickly rotate 'at any angle between  left and right 25 degrees
along the X axis of the axle line. The torque here can be up to  1500N. if
a small angle and quick rotation is set in the set program, the hip/leg
plate will  dither around X aA The left/right rotation of the hip/leg plate
(4) and the traction action  of the head/breast plate (3) can synchronize
for linkage. Its actual rotary angle can be  feedback to the computer via
the coder in the servo motor (30) for computation and  modification, so as
to finish the closed control cycle. This process will be displayed and
recorded in the computer. 3 Industrial Application This new practical 3D
numerically-controlled vertebra rectifier can implement the  following
actions: automatic rising/lowering of bed body along Z axis, quick or slow
traction and dithering of the head/breast plate along X axis, swaying of
the hip/leg plate  along Y axis at an up-tilting/down-tilting angle, and
left/right rotation and dithering of the  hip/lieg plate along X axis, so
as to correct the three-dimensional change between sick  centrums. The
vertebra rectifier uses the industrially-controlled computer and
FAGOR8055GP numerically-controlled system as the controllers and uses the
three-axle  and two-linkage FAGOR digitalized servo driving system as the
actuator to implement the  three-dimensional action via the servo motor, so
it can strictly control various action  quantity, precisely quantitative
treatment and ensure the safety and reliability of the  treatment. Its
treatment features are as follows: 1. Quick distance traction, which will
not produce time effect that may hurt the body of a  patient so that the
patient will feel no pain. 2. Rotation at a fixed direction and fixed
angle. Its shear force and torque force not only  can correct the rotary
shift between sick centrums but also can relax the connection  of local
tissues. 3. Continuous and alternate dual-way conjugated rotation, which
obviously improve the  one-off treatment success rate. 4. It can locate the
correct centrums for treatment so as to concentrate the force where  the
sick centrums are and therefore improve the treatment effect. 5. All motion
parameters of this equipment have passed the strict biomechanics
experiment on human body, which has proved that they are safe and reliable.
It not  only meets the physiological requirement of human body but also
inherits and  leverages the advantages of traditional Chinese massage
techniques and represents  the modern therapy techniques of cervical and
lumbar vertebra spondylosis. 4 Claim of Rights 1. This product is a
numerically-controlled 3D vertebra rectifier, composed of bed body,
head/breast plate and hip/leg plate. Its features are as follows: 



The mentioned bed body is of a frame structure and is divided into upper
and lower  bed bodies. In the bed body is installed with an automatic
rising/lowering mechanism.  The said head/breast plate is installed on the
upper bed body. the traction  mechanism of the head/breast plate and the
angled mechanism of the hip/leg plate is  installed in the upper bed body.
The hip/leg plate is supported by the rotary  supporting arm. At the lower
part of the hip/leg plate, there is set up with the left/right  rotation
mechanism. The connecting bar on the angled mechanism is connected to  the
up-tilting/down-tilting rotary supporting arm of the hip/leg plate via the
transverse  axle, which makes the head/breast plate and the hip/leg plate
as an integrity. 2. The NC 3D vertebra rectifier mentioned according to
Claim of Rights 1 is  characterized by as follows: the automatic
rising/lowering mechanism installed in the  bed body is composed of guide
sleeve, guide pole, threaded sleeve, trapezoidal  rising/lowering lead
screw, motor and worm gear box suite. The guide sleeve fixed at  the four
corners on the base plate under the upper bed body is connected to the four
guide poles fixed at the four corners on the base plate under the lower bed
body. On  the base plate of the lower bed body, there are installed with
motor, worm gear box  suite and trapezoidal rising/lowering lead screw. The
motor drives the trapezoidal  rising/lowering !'ad screw via the worm gear
box suite. 3. The NC 3D vertebra rectifier mentioned according to Claim of
Rights 1 is  characterized by as follows: the traction mechanism of the
mentioned head/breast  plate is composed of two guide sliding sleeves, two
transverse guide poles,  connecting unit, lead screw nut and servo driving
system. The two guide sliding  sleeves fixed on both sides along X axis
under the head/breast plate has a sliding fit  with the two transverse
guide poles on the frame support of the upper bed body (1).  The connecting
unit fixed in the middle of the upper bed body is connected to the  lead
screw nut. The lead screw nut fits with the ball lead screw in the servo
driving  system. 4. The NC 3D vertebra rectifier mentioned according to
Claim of Rights 3 is  characterized by as follows: the mentioned servo
driving system is composed of  servo motor installed in the upper bed body,
gear box and ball lead screw suite. 5. The NC 3D vertebra rectifier
mentioned according to Claim of Rights I is  characterized by as follows:
on the lower surface of the said hip/leg plate, two arm  supports are set
up along X axis. It is connected to the supporting arm swaying at an
up-tilting/down-tilting angle via two axle pins. The left part of this
supporting arm is  connected to the transverse axle on the frame support of
the upper bed body. The left  end of this supporting arm is connected to
the connecting bar of the angled  mechanism. 6. The NC 3D vertebra
rectifier mentioned according to Claim of Rights 5 is  characterized by as
follows: the said angled mechanism is composed of servo motor  installed in
the upper bed body, gear box, universal coupling, swaying lead screw 5 


