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54) SURFACE TREATMENT APPARATUS

(57) A surface treatment apparatus having a treatment bath for immersing and treating a workpiece therein with the
workpiece being put into and taken out of said treatment bath by the lifting and lowering thereof and with the
workpiece being rotated about a horizontal axial line while 1n the bath. A j1g 1s provided for holding the workpiece
having a pair of suspending points at each end thereof 1n symmetrical relationship about a horizontal axial line. Ropes
suspend the j1g with each one connected to one of the suspending points at each end of said j1g. In a first embodiment,
a pair of hoisting apparatuses are provided with upper ends of the ropes connected to suspending points on one side at
both ends of the j1g being connected to one of the hoisting apparatuses and upper ends of the ropes connected to
suspending points on the other side at both ends of the j1g being connected to the other of the hoisting apparatuses. In
a second embodiment, a pair of jig-rotating wheels are fixed on the same horizontal axial line at both ends of the j1g.
The ropes for suspending the j1g are respectively wound around the jig-rotating wheels. A pair of hoisting apparatuses
are provided with one end of each of the ropes being connected to one of the hoisting apparatuses and the other end of
each of the ropes being connected to the other of the hoisting apparatuses. In a third embodiment, the four ropes are
paired at each end of the j1g with lower ends of each pair bemng fixed to each of the jig-rotating wheels by winding
thercaround 1n the opposite directions to each other. The four ropes are divided 1nto two sets having respectively two
ropes of the same winding direction and upper ends of two ropes of one set are connected to one of the hoisting
apparatuses and upper ends of two ropes of the other set are connected to the other of the hoisting apparatuses. In the
fourth embodiment, instead of the jig-rotating wheels, a pair of shaft extension portions are projectingly provided on
the same horizontal axial line at both ends of the j1g and a pair of bearing members are externally inserted onto both
shaft portions and rotatably support the j1g with a pair of ropes suspending the ji1g having a lower end of each of the
ropes being respectively fixed to one of the bearing members and an upper end of each of the ropes being connected
to at least one hoisting apparatus, whereby the jig can be lifted or lowered by the rotation of the at least one hoisting
apparatus 1n one direction or 1n the opposite direction. A pair of guide frames for guiding the j1g 1n engagement with
the shaft extension portions are vertically provided 1n the treatment bath. A piion 1s provided on at least one of the
shaft extension. portions and a rack for engaging with the pinion 1s provided 1n at least one of the guide frames which
are engaged with the shaft extension portions.
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ABSTRACT OF THE DISCLOSURE

A surface treatment apparatus having a treatment bath for immersing
and treating a workpiece therein with the workpiece being put into
and taken out of said treatment bath by the lifting and lowering
thereof and with the workpiece being rotated about a horizontal
axial line while in the bath. A jig is provided for holding the

workpiece having a pair of suspending points at each end thereof in

symmetrical relationship about a horizontal axial line. Ropes
suspend the jig with each one connected to one of the suspending
points at each end of said jig. In a first embodiment, a pair of
hoisting apparatuses are provided with upper ends of the ropes
connected to suspending points on one side at both ends of the jig
being connected to one of the hoisting apparatuses and upper ends
of the ropes connected to suspending points on the other side at

both ends of the jig being connected to the other of the hoisting

apparatuses. In a second embodiment, a pair of jig-rotating wheels
are fixed on the same horizontal axial line at both ends of the
jig. The ropes for suspending the jig are respectively wound
around the jig-rotating wheels. A pair of hoisting apparatuses are
provided with one end of each of the ropes being connected to one

of the hoisting apparatuses and the other end of each of the ropes

being connected to the other of the hoisting apparatuses. 1In a
third embodiment, the four ropes are paired at each end of the ijig
with lower ends of each pair being fixed to each of the jig-

rotating wheels by winding therearound in the opposite directions
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to each other. The four ropes are divided into two sets having
respectively two ropes of the same winding direction and upper ends
of two ropes of one set are connected to one of the hoisting
apparatuses and upper ends of two ropes of the other set are
connected to the other of éhé hoisting apparatuses. In the fourth
embodiment, 1instead of the jitj—rotating wheels, a pair of shaft
extension portions are p'rs;ngctingly provided on the same horizontal
axial line at both ends og the jig and a pair of bearing members
are externally inserted onto both shaft portions and rotatably
support the jig with a pair of ropes suspending the jig having a
lower end of each of the ropes being respectively fixed to one of
the bearing members and an upper end of each of the ropes being
connected to at least one hdisting apparatus, whereby the jig can
be lifted or 1owered by the rotation of the at least one hoisting
apparatus in one direction or in the opposite direction. A pair of
guide frames for guiding the Jjig in engagement with the shaft
extension portions are vertically provided in the treatment bath.

A pinion is provided on at least one of the shaft extension.

portions and a rack for engaging with the pinion is provided 1in at

least one of the guide frames which are engaged with the shaft

extension portions.
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SURFACE TREATMENT APPARATUS

BACKGROUND OF THE INVENTION

This 1invention relates to an apparatus for surface
treating workpieces such as vehicle bodies by immersing them into
a treatment bath for performing a surface treatment such as

chemical treatment, electrodeposition or the like.

An apparatus of this type is disclosed in Japanese

Published Unexamined Patent Application No. 229167/1988. The
apparatus includes a jig for holding a vehicle body provided at a
treatment station where a treatment bath is placed. The jig can be
lifted and lowered and can be pivoted or rotated about a horizontal
axial line which extends in the direction of the length of the
vehicle body. The vehicle body is transported to the treatment
station by a hanger conveyor and is received by the jig. The
vehicle body is put into ahd taken out of the treatment bath by
lowering and lifting the jig and is rotated between a horizontal
posture and a "lie-on-side" posture. In this apparatus, by putting
the vehicle body 1into the tréatment bath in the "lie-on-side"
posture, the resistance at the time of putting it into and taking
it out of the treatment bath is reduced, and the vehicle body is

cleared of air trapped inside the vehicle body by inverting it

after it has been put into the treatment bath.

In this kind of apparatus, the jig is rotatably supported
between a pair of lifting frames which are provided on both sides

of the treatment bath. The jig is arranged to be lifted by a power
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source for lifting the lifting frames. Another power source for
rotating the jig is mounted on the lifting frame.

In this apparatus, the mechanism for 1lifting the jig
becomes large and a driving source for rotating the jig is required
in addition to a driving source for lifting and lowering the jig.
This causes the overall apparatus to become complicated and

expensive. While such an apparatus might be suitable for a mass

production line, 1t is not suitable for experimental equipment or

for production of a small number of products.

OBJECTS AND SUMMARY OF THE INVENTION

Taking the above problems into consideration, this
invention has a first object of providing a simple apparatus which

can put a workplece 1into and take it out of a treatment bath and

rotate the workpiece while in the bath.

In case the workplece is transported by a hanger conveyor
for successive immersions into a plurality of treatment baths, in
order to further simplify the apparatus, it is preferable to hang
the workpiece by a hanger so as to be lifted and lowered as well as
to be rotated. It i1s a second object of this invention to provide

an apparatus suitable for such a requirement.

In order to solve the first object, first through fourth

systems are proposed according to this invention.

The first system is a surface treatment apparatus having
a treatment bath for immersing and treating a workpiece therein

with the workpiece being put into and taken out of the treatment
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bath by the 1lifting and lowering thereof and with the workpiece
being rotated about a horizontal axial line while in the bath. A
Jig for holding the workpiece 1is suspended by a means for
suspending which can be a pair of cables, wire ropes, chains or the
like at a pair of suspending points at each end of the jig, the
suspending points being 1in symmetrical relationship about the
horizontal axial 1line. A palr of hoisting apparatuses are
provided. The upper ends of the pair of ropes connected to
suspending points on one side at both ends of the jig are connected
to one of the hoisting apparatuses while the upper ends of the pair
of ropes connected to suspending points on the other side at both

ends of the Jig are connected to the other of the hoisting

apparatuses.

The second system is a surface treatment apparatus for
use with a treatment bath and includes a jig having a pair of jig-
rotating wheels comprising sprockets fixed on both ends of the jig
with their centers on the same horizontal axial line. The jig is
suspended by a means for suspending which includes a pair of chains
which are respectively wound around the jig-rotating wheels. A
palr of hoisting apparatuses are provided with one end of each of
the chains being connected to one of the hoisting apparatuses and
the other end of each of the chains being connected to the other of

the hoisting apparatuses.

The third system 1s a surface treatment apparatus for use

with a treatment bath and 1includes a jig for holding a workpiece

having a pair of jig-rotating wheels fixed on the same horizontal

e ————r——_ . WA ST N
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axial line at both ends of the jig. The jig is suspended by a
means for suspending which includes four wire ropes, with a pair at
each end of the jig. The lower ends of each pair are fixed to one
of the 7Jig-rotating wheels and are wound therearound in the
opposite directions to each other. A pair of hoisting apparatuses
are provided. The four wire ropes are divided into two sets, each
set having respectively two ropes of the same winding direction.
The upper ends of two ropes of one set are connected to one of the
hoisting apparatuses and the upper ends of two ropes of the other
set are connected to the other of the hoisting apparatuses. 1In
this system, the combination of the means for suspending and the
Jig-rotating wheel may be any of the combinations of wire and
pulley, chain and pulley, and chain and sprocket.

The fourth system is a surface treatment apparatus also
for use with a treatment bath and includes a jig wherein a pair of
shaft extension portions are projectingly provided on the same
horizontal axial line at both ends of the jig. A pair of bearing
members are externally inserted onto the shaft extension portions
and rotatably support the jig. The jig i1s suspended by a means for
suspending which can include a pair of wire ropes, chains, cables
or the like. The lower ends of the wire ropes are respectively
fixed to the bearing members and the upper ends of the wire ropes
are connected to one or two hoisting apparatuses. With this

structure, the jig is lifted or lowered by the rotation of the

hoisting apparatuses in one direction or in the opposite direction.

A pair of guide frames for guiding the jig are vertically provided
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in the treatment bath and are engaged with the shaft extension
portions when the jig is lowered. A pinion 1is provided on at least
one of the shaft extension portions. A rack is provided 1in at

least one of the guide frames for engaging with the pinion when the

guide frames are engaged with the shaft extension portions.

In this system, one hoisting apparatus may be provided
for each wire rope but, considering the equipment costs and the
like, it 1is preferable to provide a common single hoisting
apparatus to which the pair of wire ropes are connected.

According to the other features of this invention, in
order to attain the second object, a supporting frame having guide
wheels which guide each of the means for suspending in the above-

mentioned first through fourth systems is fixed to a hanger of a

hanger conveyor, and the hoisting apparatus structure is provided

on the hanger.

According to the first system, by rotating the pair of
hoisting apparatuses both in the direction of extending or winding
up the wire ropes, the jig can be lowered or lifted while .it is
maintained in a horizontal posture. If the holsting apparatuses
are rotated in the opposite directions to each other, suspending
points located on one side at both ends of the jig are lifted and
the suspending points on the other side are lowered. Since the
suspending points located on one side aﬁd the suspending points on
the other side are symmetrically positioned relative to a
horizontal axial line, which is .the center of rotation, the jig can

be rotated 90 degrees from horizontal posture respectively in one
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direction as well as 1in the other direction about the horizontal

axial line.

According to the second system, when the pair of hoisting
apparatuses are both rotated in the direction of extending the
chains, one end of each chain connected to one of the hoisting
apparatuses, and the other end of each chain connected to the other
of the hoisting apparatuses are both extended out of the hoisting

apparatuses, thus lowering the jig. When the hoisting apparatuses

are both rotated in the direction of winding up, both ends of each
rope are wound up, thus 1lifting the jJjig. When the hoisting
apparatuses are rotated in the opposite directions to each other,
one of the ends of each rope is extended and the other is wound up.
By this operation, each of the jig-rotating wheels turns and the

jig rotates about the horizontal axial line. The third system

operates in the same manner.

In the first through third systems, if a pair of hoisting
apparatuses are mounted on the hanger, the hanger is stopped right
above the treatment bath and the hoisting apparatuses are rotated
in the same direction; in this manner, the workpiece can be put
into and taken out of the treatment bath by lowering and lifting
the jig on which the workpiece is held. Further, by rotating the
hoisting apparatuses in the opposite directions to each other, the
workpiece can be rotated about the horizontal axial line.

In the third system, if the lower end of each rope 1is
fixed to each of the jig-rotating wheels via position adjusting

means, the adjustment of the posture of the jig can be performed by
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rotating each of the jig-rotating wheels through a small angle.

The jig is liable to swing in the horizontal directioﬁ
because it is suspended by flexible means for suspending such as
the wire ropes. In the second and third systems, however, the jig
is prevented from swinging during lowering and lifting as well as
during the rotating of the jig if paired guide frames to guide the
lifting and lowering of the jig are provided in the treatment bath
to engage with the shaft extension portion of each jig-rotating
wheel. Furthermore, a pair of guide members can be suspended from
the supporting frame of the hanger, which guide the lifting and
lowering of the jig in engagement with the shaft extension portion
of each jig-rotating wheel. When the hanger is positioned right
above the treatment bath, the lower end of each of the guide
members faces the upper end of each of the guide frames. In this
manner, the shaft extension portion of each of the jig-rotating
wheels can be smoothly inserted, when the jig is lowered, into each
of the guide frames via the guide members.

The jig can also be prevented from swinging relative to
the hanger during transporting. In order to more firmly position
the jig relative to the hanger, engaging members for positioning
the jig may be provided which engage with the supporting frame upon
lifting of the Jig. Further, 1f guide rails to guide the
transporting of the hanger in engagementwwith'the supporting frame
are provided, the hanger is prevented from swinging 1in
transporting, thus securing a stable transporting.

According to the fourth system, the jig is lowered or

7
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lifted by the rotation of the hoisting apparatus in the direction
of extending or winding up the wire ropés, ‘gulded by the gqguide
frame which 1is vertically provided in the treatment bath. The
workpiece which 1s held by the jig is therefore put into or taken
out of the treatment bath without swinging. During this operation,
the pinion fixed to that shaft extension portion of the jig which
is engaged with the guide frame, comes into engagement with the
rack which is fixed to the guide frame. In accordance with the
lowering or 1lifting movement of the jig, the shaft extension
portion rotates within the bearing member which is supported by the

wire rope, thus rotating the jig about the horizontal axial line.

In the fourth system, too, by mounting the hoisting
apparatus on the hanger, the jig can be suspended from the hanger
in a manner capable of lifting, lowering, and rotating.

According to the fourth system, because the Jjig 1s
rotatably supported by the bearing member on the shaft, there is a
possibility of self-rotating of the 3jig during transporting.
Therefore, it is preferable that engaging members that are the same
as those provided on the 7jig-rotating wheels 1in the second and
third systems, be provided with the engaging members engaging with
the supporting frame of the hanger when the jig is lifted, thereby
preventing the jig from'rotating when lifted.

In each of the first through fourth systems, the means
for suspending can be wire rope, cable, chain or the like as
suitably selected by a person of skill in the mechanical arts. The

various terms of wire 1rope, <cable, and <chain are being
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BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects and the attendant advantages

of the present invention will become readily apparent by reference
to the following detailed description when considered in

conjunction with the accompanying drawings wherein:

Fig. 1 1s a sectional side view of one embodiment of a

surface treatment apparatus of this invention;
Fig. 2 1s a sectional side view taken along the 1line

II-II of Fig. 1;

Fig. 3 is a sectional side view of an important portion

of a second embodiment;

Fig. 4 1s a sectional side view taken along the line

IV-IV of Fig. 3;
Fig. 5 1s an enlarged view of an adjusting means to be

provided on a jig-rotating wheel of the related embodiment of this

‘invention;

Fig. 6 15 a sectional side view of a third embodiment of

this invention;

Fig. 7 1s a sectional side view taken along the 1line

VII-VII of Fig. 6;

Fig. 8 1s a sectional side view of a fourth embodiment;

and

Fig. 9 1s a sectional side view taken along the line

IX-IX of Fig. 8.




10

15

20

25

B

2026174

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

Referring to the drawings, a treatment bath 1 is provided

into which a vehicle body W, i.e., the workpiece, 1s immersed. A

hanger conveyor 2 crosses an upper space of the treatment bath 1.
The conveyor 2 comprises a hanger 5 which 1s suspended from a

conveyor rail 3 by a plurality of rollers 4, and a driving member
6 (Fig. 2) with an edliectric motor 6a for self-propelling the
hanger along the conveyor rail 3. The direction of trans-
porting the vehicle body i1s hereinafter referred to as the
lateral direction and the direction crossing the former at
right angles is referred to as the longitudinal direction.

A longitudinally extending supporting frame 7 1s fixedly

provided under the hanger 5. A longitudinally extending Jig

8 which holds the vehicle body.W 1s suspended from the sup-

porting frame 7 by means for suspending which 1s shown as a

pair of front and rear wire ropes or chains 9;, 9.

The jig 8 1is provided with a plurality of clamping
members 8a which clamp the vehicle body W at suspension mounting
holes or the like. Further, a pair of jig-rotating wheels 10,, 10,
comprising sprockets are fixed on béth longitudinél ends of the jig

8 on the same horizontal axial line. A front rope 9, comprising a
chain is wound around the front jig-rotating wheel 10,, and a rear

rope 9, comprising a chain is wound around the rear jig-rotating

wheel 102.

A pair of left and right hoisting apparatuses 11,, 11,

are mounted on the hanger 5. A pair of left and right

10
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sprocket-like guide wheels 12,, 12, for the front chain 9; are
mounted at the front and intermediate portions of the supporting
frame 7. One end of the front chain 9, 1s connected to the left
hoisting apparatus 11, via the left-side guide wheels 12,, 12, and
the other end of the chain 9, is connected to the right hoisting
apparatus 11, via the right-side guide wheels 12,, 12,. A palr of
left and right sprocket-like guide wheels 13,, 13, for the rear
chain 9, are mounted at the rear and intermediate portions of the
supporting frame 7. One end of the rear chain 9, is connected to
the left hoisting apparatus 11, via the left-side guide wheels 13,4,
13, and the other end of the chain 9, is connected to the right
hoisting apparatus 11, via the right-side guide wheels 13,, 13,.
If both hoisting apparatuses 11,, 11, are rotated in the
direction of extending or winding up the chains, both ends of both
chains 9,, 9, are respectively extended or wound up to lower or
1lift the jig 8 while maintaining it in its horizontal posture. If,
on the other hand, the hoisting apparatuses 11,, 11, are rotated in
the oppositedirections’to each other, one end of each chailn 91¢ 99
is extended and the other end thereof is wound up to rotate the jig

8 about the horizontal axis via the chains 9,, 9,.

Each of the jig-rotating wheels 10,, 10, is provided, on
its external surface, with a shaft extension portion 10a which
projects outwards on the axial line, and an engaging member 10b
which projects radially outwards. A pair of guide frames 14, 14 of
U-shape in horizontal cross section are vertically provided on the

front and rear ends of the treatment bath 1 such that each of the

11
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guide frames 14, 14 engages with the shaft extension portion 10a of
the respective jig-rotating wheels 10,, 10, to guide the lifting

and lowering of the jig 8. The supporting frame 7 1s provided, on

its front and rear ends, with vertically downwardly extending leg
pileces 7a, 7a. When the jig 8 is lifted to its uppermost position,
the engaging member 10b on each of the jig-rotating wheels '101, 10,
engages with a positioning groove 7b formed in each of the leg

pieces 7a so that the jig 8 may be positioned in its lateral and
longitudinal directions, as well as in its rotational position

relative to the hanger 5.

Guide rollers 7c, 7c are provided at the front and rear

|
ends of the supporting frame 7. A pair of longitudinal guide rails
15 are provided in parallel with the conveyor rail 3 and receive

each of the guide rollers 7c in order to guide the movement of the

hanger 5.

Next, the operation of this embodiment is explained.

After the hanger 5 is stopped right above the treatment bath 1, the
pair of hoisting apparatuses 11,, 11, are both rotated in the
direction of extending the chains 9,, 9, until the jig 8 1s lowered
down to a position at which the engaging members 10b are released
from their engagement with the grooves 7b. Then, one of the
hoisting apparatuses 11,, 11, is rotated in the winding-up
direction with the other kept in the extending direction in order
to rotate the vehicle body W 90 degrees to a "lie-on-side" posture.

The hoisting apparatuses 114, 11, are again rotated both in the

extending direction in order to lower the Jjig 8 to a lowermost

12
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position guided by the guide frames 14, 14, thus putting the

vehicle body W into the treatment bath 1 in the "lie-on-side"
posture. Thereafter, one of the hoisting apparatuses 11,, 11, is
rotated in the winding-up direction and the other in the extending
direction in order to pivot the jig 8, 180 degrees in the direction
opposite to the above-mentioned direction. The vehicle body W is
thus reversed in its posture to the opposite "lie-on-side" posture.
By this reversing, the vehicle body W can be cleared of air trapped
inside the recesses of the body, so that the entire vehicle body W
may be surface-treated without irregularities.

After the treatment, both hoisting apparatuses 11,, 11,
are rotated in the winding-up direction in order to lift the jig 8
while maintaining the vehicle body W in the opposite "lie-on-side"

posture. When the vehicle body W has been taken out of the
treatment bath 1, one of the hoisting apparatuses 11,, 11, 1is
rotated in the extending direction and the other thereof in the

winding-up direction in order to return the vehicle body W to the
horizontal posture by rotating the jig 8, 90 degrees. Then, both
hoisting apparatuses 11,, 11, are again rotated in the winding-up
direction to lift the jig 8 to an uppermost position. The engaging
members 10b engage with the grooves 7b to fix the position of the
jig 8 relative to the hanger 5. Thereafter, the hanger 5 1is

transported to the position of the next treatment bath guided by

the guide rollers 7c in the guide rails 15.
In the above-mentioned embodiment, each of the chains 9,,

9, is wound around each of the jig-rotating wheels 10,, 10, in a U-

13

A ARIM R ittt Py — AT (i ——




10

15

20

25

g gy e g m ey  tqEecs  tmes simmme —

) 2026174

shape. Another embodiment is shown in Figs. 3 and 4. A pair each
of wire ropes 17,, 17, are wound in opposite directions around each

one of the Jjig-rotating wheels 16 which are fixed at both
longitudinal ends of the jig 8 on the same horizontal axial line.

one end of each of the wire ropes 17,, 17, 1is fixed to the jig-

rotating wheel 16. The jig 8 1is suspended from a hanger as in the
first embodiment by a pair of the wire ropes for each jig-rotating

wheel 16 (a total of four for the jig 8). In this case, one wire
rope 17,, wound around one of the jig-rotating wheels 16 as shown
in Figs. 3 and 4 and the corresponding wire rope wound around the
other jig-rotating wheel in the same direction are connected to one
of the lifting apparatuses in the same manner as the one end of the
pair of chains 9,, 9, in the first embodiment. The other wire rope
17, wound around the one jig-rotating wheel 16 and the
corresponding other wire rope wound around the other jig-rotating
wheel in the same direction are connected to the other lifting
apparatus in the same manner as the other end of the pair of chains
9,+ 9, in the first embodiment. In operation, the jig 8 can be
lifted and lowered and rotated about a horizontal axis in the samne
manner as the first embodiment.

In the second embodiment, guide members 18 of U—shapé in

horizontal cross section for guiding the lifting and lowering of
the jig 8 in engagement with the shaft extension portions 16a of

the jig-rotating wheels 16, are suspended from a supporting frame
(not shown) of the hanger. Thus, when the hanger 1s right above

the treatment bath, the lower ends of the guide members 18 face the

14
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upper ends of the guide frames 14 which are vertically provided 1in
the treatment bath. In lowering the jig 8, the shaft extension
portions 16a are smoothly 1nserted into the guide frames 14 guided

by the guide members 18.

A pair of winding grooves 1l6b are formed in each of the
jig-rotating wheels 16 to prevent the two wire ropes 174, 17, wound
therearound from entangling with each other. A pair of brackets
16c, 16c are fixedly provided on the pivotal wheel 16 1in
symmetrical right and left positions. As shown in Fig. 5, an
adjusting bolt 19 1is provided on each bracket 1l6c as a means of
adjusting the posture of the Jjig 8. One end of the means for
suspending (shown as a chain) constituting each of the wire ropes
17,, 17, is engaged with a cross pin 19a which 1is laterally
provided at a divided portion at a tip of the adjusting bolt 19.
In this manner, by the operation of the adjusting bolt 19, the
effective length of the chain is changed thereby adjusting the
posture of the jig 8.

In the first embodiment, when wire ropes or chains 9,, 9,
derail from the jig-rotating wheels 10,, 10,, the )ig 8 will be
dropped. However, in the second embodiment, since one end of each
wire rope or chain 17,, 17, 1s fixed to the jig-rotating wheel 16,

the jig 8 will not be dropped even if the wire ropes 17,, 17, were

derailed from the jig-rotating wheel 16; thus safety 1s ensured.

Figs. 6 and 7 show a third embodiment. In this
embodiment, a pair of right and left suspending rods 8b, 8b are

vertically provided at the front and rear ends of the jig 8. The

15
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Jig 8 is suspended from the supporting frame 7 of the hanger 5 at
these suspending rods 8b via a pair of the right and left wire
ropes 20,, 20, at each of the front and rear ends. A pair of right
and left hoisting apparatuses 114, 11, are mounted on the hanger 5
in the same manner as in the above-mentioned embodiment. The left
wire ropes 20,, 20,, in the front and rear portions are connected
to the left lifting apparatus 11,, via the left guide wheels 12,,
12,; 13,, 13, which are disposed on the supporting frame 7 in the

same manner as in the first embodiment. The right wire ropes 20,,
20, in the front and rear portions are connected to the right
hoisting apparatus 11, via the right guide wheels 124, 12,; 13,,
13,. By rotating both of the lifting apparatuses 11, 11, in the
extending direction or in the winding-up direction, the jig 8 can
be lowered or lifted while maintaining the jig 8 in a horizontal
posture.

The right and left suspension rods 8b, 8b on each end of
the jig 8 are disposed such that the suspension points 21, 21 at
the upper end of the suspension rods 8b, 8b are symmetrical
relative to the horizontal axis 0 which is the center of rotation
of the vehicle body W. Thus, if the lifting apparatuses 11,, 11,
are rotatéd in the opposite directions to each other, the jig 8 can
be rotated 90 degrees respectively in either direction about the
axial line 0. According to this embodiment, the vehicle body W can
be inverted 180 degrees from one "lie-on-side" posture to the other

"lie-on-side" posture, and the surface treatment of the procedures

as in the first embodiment can be performed.
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Figs. 8 and 9 show a fourth embodiment. In this

embodiment, a pair of shaft extension portions 22, 22 are

projectingly provided on both front and rear ends of the jig 8 on
the same horizontal axial 1line. Bearing members 23, 23 are
externally inserted into the respective shaft extension portions
22, 22 and rotatably support the jig 8. A pair of front and rear
wire ropes 24,, 24,, one end of each being connected to each of the
bearing members 23, 23, are provided such that the jig 8 1is
rotatably suspended about a horizontal axial line by the wire ropes
24,, 24, via the bearing members 23, 23. A common hoisting
apparatus 11 is mounted on the hanger 5. The front wire rope 244
is connected to the hoisting apparatus 11 via pulley-like guide
wheels 12,, 12, which are provided respectively in the laterally
central positions of the front and intermediate portions of the
supporting frame 7 at the lower end of the hanger 5. The rear wire
rope 24, is connected to the hoisting apparatus 11 via pulley-like
guide wheels 13,, 13, which are provided respectively in the
laterally central positions of the rear and intermediate portions
of the supporting frame 7. If the hoisting apparatus 11 is rotated
counterclockwise or clockwlse as seen in Fig. 8, both of the wire
ropes 24,, 24, are extended or wound up so that the jig 8 can be
lowered or lifted while maintaining i1ts horizontal posture.

Each of the shaft extension portions 22 is provided with
a disk 25. The disk 25 1is provided with an engaging member 26
which extends upwards. Receiving members 27 are provided at the

ends of the supporting frame 7 which have formed thereon guide
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grooves 27a for the engaging members 26, the receiving members 27
corresponding to the leg pieces 7a of the first embodiment. When
the jJjig 8 1s lifted, the engaging members 26 come into engagement
with the guide grooves 27a, so that the jig 8 is prevented from

rotating and is longitudinally and laterally positioned relative to

the hanger 5. The recelving members 27 are inserted into U-shaped

brackets 7d which are provided on the end surfaces of the

supporting frame 7. The guide projections 7e provided at the ends

of the frame 7 are made to fit into vertically elongate' grooves 27b
which are formed along the upper internal side surfaces of the
receliving members 27, so that the receiving members 27 are free to

move for a predetermined downward stroke relative to the supporting

frame 7.

In this fourth embodiment, the guide rollers 7c

engageable with the guide rails 15 for the hanger of the first

embodiment are provided outside the bracket 7d.

Guide frames 14, 14 of U-shape in horizontal cross
section are vertically provided, like in the first embodiment, on
both front and rear ends of the treatment bath 1. In this fourth
embodiment, however, each of the guide frames 14 is formed so as to

gulde the lifting and lowering of the jig 8 in engagement with each
of the shaft extension portions 22. A pinion 28 is fixed to each
of the shaft extenslon portions 22. Racks 29,, 29, engageable by
the pinion 28 are provided on an upper portion of one side and on

a lower portion of the other side of each of the guide frames 14.

The upper rack 29, is formed in a length equivalent to one quarter
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of the circumference of the pinion 28 and the lower rack 29, is

formed in a length equivalent to one half of the circumference of

the pinion 28.

Next, the operation of this embodiment 1s explained.
After the hanger 5 is first stopped right above the treatment bath
1, the hoisting apparatus 11 is rotated in the direction of

extending the wire ropes 24,, 24, in order to lower the jig 8.
During this operation, the receiving member 27 lowers by its own
weight to a predetermined position while maintaining the engagement
with the engaging member 26. When the shaft extension portion 22
of the jig 8 is inserted into the guide frame 14, and the pinion 28
starts engaging with the upper rack 29,, the engaging member 26 is
detached downwards away from the receiving member 27. By the
Succeeding lowerinq’of the jig 8, the jig 8 1s rotated 90 degrees
in the counterclockwise direction in Fig. 9 by the pinion 28. The
vehicle body W thus assumes a "lie-on-side" posture and is put into
the treatment bath 1 in this condition. Then, the pinion 28 comes
into engagement with the lower rack 29,. The jig 8 is thus rotated
180 degrees in the clockwise direction with the lowering of the jig
8. The vehicle body W 1is consequently inverted into a
"]lie-on-side" posture which is opposite to the above-mentioned
posture, inside the treatment bath 1. Then, in thé area in which
the pinion 28 engages with the rack 29,, the jig 8 is appropriately
lifted and lowered to repeat the inversion of the vehicle body W.

By this inversion of the vehicle body W, it can be cleared of air

trapped in recesses therein, thereby uniformly surface~treating the

19
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vehicle body W.

After the surface treatment, the jig 8 is lifted to take
the vehicle body W out of the treatment bath 1. At this time, the
vehicle body W returns to its horizontal posture by the rotation of
the jig 8 through the engagement of the pinion 28 with the upper
rack 29,. At the same time, the engaging members 26 engage with
the receiving members 27 which are in the lowered position, thereby
stopping the jig 8 from rotating. Thereafter, the jig 8 1s lifted
to the position shown in the figure while pushing up the receiving
members 27. The hanger 5 is then transported to the next treatment

position.

It may be so arranged that a hoisting apparatus and a jig
which is suspended therefrom via wire ropes are disposed above a
treatment bath, whereby the workpiece is handed over between a
hanger and the jig to put the workpiece into or take it out of the
treatment bath. However, if the jig 8 is suspended from the hanger
5 as in the above described embodiments, the handing over of the
workpiece becomes unnecessary. Therefore, it 1is possible to
increase the efficiency of the work, simplify the equipment, and to

cope easily with enlarging the number of the treatment baths.

It is readily apparent that the above-described has the
advantage of wide commercial utility. It should be understood that
the specific form of the invention hereinabove described 1is

intended to be representative only, as certain modifications within

the scope of these teachings will be apparent to those skilled in

the art.
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Accordingly, reference should be made to the following

claims in determining the full scope of the invention.
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The embodiments of the invention in which an exclusive

property or privilege 1s claimed are defined as follows:

1. A surface treatment apparatus having a treatment
bath for immersing and treating a workpliece therein, with
the workpiece being put into and taken out of said
treatment bath by the lifting and lowering thereof and with
the workpiece being rotatable about a horizontal axial line
while in the bath, the apparatus comprising:

a jig which holds the workpiece, said jig having one end
and the other end in a direction of saild horizontal axial
line;

a palr of jig-rotating wheels fixed on the same horizontal
axial line at both said ends of said jig:

two suspending members for suspending said jig,
respectively wound around said jig-rotating wheels;

a palr of hoisting apparatuses; and

wherein one end of each of said suspending members 1is
connected to one of said holsting apparatuses, and the
other end of each of said suspending members 1s connected

to the other of said holsting apparatuses.

2. A surface treatment apparatus according to claim
1, wherein each of said jig-rotating wheels has a shaft
extension portion extending axially along said horizontal
axial line, and said apparatus further comprises a pair of
guide frames vertically provided in said treatment bath,
said guide frames guiding the lifting and lowering of said

Jjig in engagement with said shaft extension portions.
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3. A surface treatment apparatus according to claim
l, further comprising a hanger conveyor for transporting
the workpiece, a hanger on said hanger conveyor, and a
supporting frame having guide wheels for guiding each of
said suspending members fixed to said hanger of said
conveyor, and wherein both of said hoilsting apparatuses are

mounted on said hanger.

4. A surface treatment apparatus according to claim
3, further comprising engaging members for positioning said
jig which engage with said supporting frame upon lifting of
said jig, said engaging members being provided on each of

said jig-rotating wheels.

5. A surface treatment apparatus according to claim
3 or 4, further comprising guide rails in engagement with
said supporting frame for guiding the movement of said

hanger.

6. A surface treatment apparatus according to clalm
3, 4 or 5, wherein each of said jig-rotating wheels has a
shaft extension portion extending axially along said
horizontal axial line, and said apparatus further comprises
a pair of guide members vertically downwardly provided on
said supporting frame, said guide members guiding said Jig
in engagement with said shaft extension portion of each of
said jig-rotating wheels, a pair of guide frames vertically

provided in said treatment bath such that, when said hanger

is positioned right above said treatment bath, a lower end
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of each of said guide members faces an upper end of each of
salid guide frames, said guide frames guiding the lifting
and lowering of said jig in engagement with said shaft

extension portion of each of said jig-rotating wheels.

7. A surface treatment apparatus as claimed in any

one of claims 1 to 6, wherein said suspending members

comprise chains and said jig-rotating wheels are sprockets.

8. A surface treatment apparatus having a treatment
bath for immersing and treating'a workpiece therein, with
the workpiece being put into and taken out of said
treatment bath by the lifting and lowering thereof and with
the workpiece being rotatable about a horizontal axial line
while in the bath, the apparatus comprising:

a jig whicﬁ holds the workpiece, said jig having one end
and the other end in a direction of said horizontal axial
line;

a palir of jig-rotating wheels fixed on the same horizontal
axlal line at both said ends of said jig;

four suspending members for suspending said jig paired at
each of said ends of said jig, lower ends of each pair of
sald suspending members being fixed to each of said jig-
rotating wheels by winding therearound in the opposite
directions to each other; and

a pair of hoisting apparatuses;

wherein said four suspending members are divided into two
sets having respectively two suspending members of the same

winding direction, upper ends of two suspending members of
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one set being connected to one of said hoisting
apparatuses, and upper ends of two suspending members of
the other set being connected to the other of said hoisting

apparatuses.

9. A surface treatment apparatus according to claim
8, wherein each of said jig-rotating wheels has a shaft
extension portion extending axially along said horizontal
axial line, and said apparatus further comprises a pair of
guide framés vertically prqvided in said treagtment bath,
salid guide frames guiding the lifting and lowering of said

171ig 1in engagement with salid shaft extension portions.

10. A surface treatment apparatus according to claim
8, further comprising a hanger conveyor for transporting
the workpiece; a hanger on said hanger conveyor, and a
supporting frame having guide wheels for guiding each of
said suspending members fixed to said hanger of said
conveyor; and wherein both of said hoisting apparatuses are

mounted on salid hanger.

11. A surface treatment apparatus according to claim
10, further comprising engaging members for positioning
said jig which engage with said supporting frame upon
lifting of said jig provided on each of said jig-rotating

wheels.

12. A surface treatment apparatus according to claim

10, wherein each of said jig-rotating wheels has a shaft
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extension portion extending axially along said horizontal
axial line, and said apparatus further comprises a pair of
guide members vertically downwardly provided on saild
supporting frame, said guide members guiding said Jji1g in
engagement with said shaft extension portion of each of
said jig-rotating wheels, a pair of guide frames vertically
provided in said treatment bath such that, when said hanger
is positioned right above said treatment bath, a lower end
of each of said guide members faces an upper end of each of
said guide frames, said guide frames guiding the 1lifting
and lowering of said jig in engagement with sald shaft

extension portion of each of said jig-rotating wheels.

13. A surface treatment apparatus according to claim
10, 11 or 12, further comprising guide rails for guiding
the movement of said hanger in engagement with said

supporting frame.

14. A surface treatment apparatus according to any
one of claims 8 to 13, wherein the lower end of each of
said suspending members is fixed to each of said Jjig-

rotating wheels via position adjusting means.
| ‘ \
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