
PATENT SPECIFICATION   (11)  1573266 (21) Application No. 45105/77 (22)
Filed 28 October 1977'   (19) (31) Convention Application No. 51/130919
(32) Filed 30 October 1976 in (33) Japan (JP) (44) Complete Specification
published 20 August 1980 (51) INT. (err) B65G  25/00 (52) Index at
acceptance B8A 12C 6C1 6CU (54) APPARATUS FOR FEEDING WORKPIECES
INTERMITTENTLY (71)   We, YOSHIDA KOGYO K.K., a    the present invention;
corporation duly organized under the laws    Figure 2 is an enlarged
fragmentary per- of Japan and existing at No. 1, Kanda  spective view of a
portion of the apparatus Izumi-cho, Chiyoda-ku, Tokyo, Japan, do  shown in
Figure 1; 5 hereby declare the invention, for which we    Figure 3 is a
cross-sectional view of the  50 pray that a patent may be granted to us,
portion shown in Figure 2; and the method by which it is to be per-  Figure
4 is a top plan View, partly formed to be particularly described in and
broken away and shown in cross-section, by the following statement-:
of a drive mechanism employed in the 10   The present invention relates to
an     apparatus of Figure  ;              55 apparatus for feeding
workpieces inter-   Figure 5 is a cross-sectional view taken mittently.
along line V-V of Figure 4; According to the invention, there is pro-
Figure 6 is a cross-sectional view taken vided an apparatus for feeding
workpieces  along line VI-VI of Figure 4; 15 intermittently, comprising: a
table; a pair  Figure 7 is a front elevational view illus- 60 of parallel
feed rods supported on said    trating a workpiece catching member; table
and spaced apart from each other tb  Figures 8A through 8F show sequential
carry the workpieces jointly thereon, each   operation of feed and support
rods in  the of said feed rods having thereon a plurality apparatus; 20 of
workpiece holders spaced therealong one   Figure 9 is a front elevational
view of a  65 from another at an interval;  first means on  modified
workpiece holder on a support said table for moving said feed rods axially
rod; between advanced and retracted positions  Figure 10 is  a
cross-sectional view -taken for a stroke which is equal to said interval;
along line X-X of Figure 9; and 25 second means on said table for
supporting  Figure 11 is a view illustrating the way   70 the workpieces
after receiving same from    in which the modified workpiece holder of said
workpiece holders on said feed rods   Figure 9 acts on a workpiece. which
are in said advanced position; and  The present invention is particularly
use- third means on said table for rotating said  ful when embodied in an
apparatus such as 30 feed rods about their axes between a first  shown in
Figure 1 generally indicated by    75 position in which said workpiece
holders   the numeral 12. The apparatus 12 includes hold the workpieces at
said retracted  an elongated transfer table 13, a workpiece position and a
second position in which    loading table  14 coupled to one end of the
said workpiece holders release the work-   transfer table 13, and a
workpiece unload- 35 pieces at said advanced position.       ing table 15
coupled to the other end of the 80 The present invention seeks to provide
transfer table 13. A plurality of elongate an apparatus for feeding
workpieces such   workpieces 16 such as sash bars are placed as sash bars
intermittently sideways one by successively on the loading table 14 and fed
one to stations in which their ends can be  intermittently sideways one by
one over the 40 machined for assembly.                  transfer table 13
to a series of stations  85 The invention will now be described in   where
various machine tools as indicated greater detail, by way of example, with
ref- by the numerals 17,18 are provided along- erence to the drawings, in
which:-     side of the transfer table 13, the machine' Figure I is a top
plan view of an    tools working on the workpieces 16 for 45 apparatus
constructed in accordance with  cutting their ends, attaching necessary  90
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2 parts, or performing other machining    other. The workpiece holders 36
on the operations thereon. The workpiece loading  support rod 34 are held
respectively in table 14 includes a pair of supply arms  transverse
alignment with the workpiece. 



19,20 extending over the transfer table 13   holders 36 on the support rod
35 and with 5 toward the workpiece unloading table 15.   the machine tools.
70 A pair of parallel feed rods 21,22 extend    Each workpiece holder 36 on
the in a direction in which the workpieces 16    support rods comprises, as
with the work- are to be transferred, and are slidably  piece holders 26 on
the feed rods, a pair op supported on supports 23 on the transfer    spaced
arms 37,38 extending from a base 10 table 13 and spaced laterally a
distance  39 fixed to the support rod, the arms 37,38 75 from each other,
which distance is shorter   being receptive of each workpiece 16 there-
than individual workpieces 16 to carry  between. them jointly thereon. Each
of the feed rods    Figures 4 and 5 illustrate the drive 21,22 has both
ends supported respectively   mechanism 27 including a central cylinder 15
in bearing units 24,25 for axial movement   actuator 40 with a piston rod
41 connected 80 and for rotation about its own axis. Each   'at its one end
to a central rack 42 which is feed rod has thereon a plurality of work-
in driving mesh with a pinion 43 rotatably piece holders 26 spaced
therealong one  mounted on the workpiece unloading table from another at an
interval which is equal   15. Fixed to the pinion 43 is a shaft 44 20 to an
interval at which the adjacent    having its ends connected to a pair of
85 machine tools 17,18 are spaced apart from   pinions 45 (only one shown
in Figure 4) each other. Under the workpiece unloading  which drivingly
mesh with a pair of racks table 15, there is a drive mechanism 27 that
46,46 to which ends of the feed rods 21,22 enables the feed rods 21,22 to
move in  that project beyond the bearing units 25,25 25 unison axially
between advanced and     are coupled via nuts 47,47 each having one 90
retracted positions for a stroke which is  end connected to and rotatable
relatively to equal to the interval at which the work-     the rack 46  The
other ends of the nuts piece holders 26 are spaced one from    47,47
threadedly receive therein a pair of another. The workpiece holders 26 on
the   externally threaded spindles 48,48 fixed co- 30 feed rod 21 are held
respectively in trans-   axially to the ends of the feed rods 21,22,  95
verse alignment with the workpiece holders  respectively. Fine adjustment
of the 26 on the feed rod 22 at all times while the  position of the
workpiece holders 26 on feed rods 21,22 reciprocate together.   each of the
feed rods 21,22 can be made by As shown in Figure 2, each workpiece
turning the nut 47 relatively to the 35 holder 26 includes a pair of
spaced arms    threaded spindle 48 so as to move the feed 100 28,29
extending from a base 30 fixed to the  rod axially toward or away from the
rack feed rod, the arms 28,29 being receptive of  46. The cylinder actuator
40 is actuatable each workpiece 16 therebetween. In Figures  by a control
unit (not shown), energization 2 and 7, each of the feed rods 21,22 has a
of which is controlled by a pair of limit 40 workpiece catching member 31
at one end   switches 49,50 (Figure 5) that can be acti-  105 thereof near
the bearing unit 24, the work-  vated by engagement with a land 51 on the
piece catching member 31 including a pro-   central rack 42. Thus, the
central rack 42 is jection 32 extending from a base 33     restricted in
its movement between secured to the feed rod. The projections 32  advanced
and retracted positions. 45 of the workpiece catching member 31        When
the cylinder actuator 40 is    110 engage the workpieces 16 one at a time
to   actuated to move the piston rod 41 from pull the workpiece 16 from
the' loading  the position of Figure 4, the central rack table 14 onto the
transfer table 13.    42 is moved from the retracted to the As shown in
Figures l and 2, a pair of   advanced position, thereby enabling the 50
parallel support rods 34,35 extend in the    racks 46,46 to pull the feed
rods 21,22  115 workpiece transferring direction, and are    from their
retracted position shown in supported on the supports 23 and spaced
Figure I to the advanced position, a laterally apart from each other to
carry the  distance between the retracted and individual workpieces 16
jointly thereon,    advanced positions of the feed rods 21,22 55 the
support rods 34,35  extending adjacent   being the same as the interval
between  120 and parallel to the feed rods 21,22,    adjacent  machine
tools 17,18, or between respectively. Each of the support rods  adjacent
workpiece holders 26 on the feed 34,35 has both ends supported respectively
rods 21,22. in the bearing units 24,25 for rotation   The bearing units
25,25 shown in Figure 60 about its own axis. Each support rod has    4 are
the mirror image of each other, and  125 thereon a plurality of workpiece
holders 36  one of them which is shown in cross- spaced one from another at
a spaced     section will be described below. The interval therealong which
is equal to the  bearing unit 25 includes a pair of spaced interval at
which the adjacent machine  bearing walls 52,53 mounted on the table 65
tools 17,18 are spaced apart from each  13, through which extend the feed
rod 22  130 
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3 and the support rod 35 at their end     the limit switches 70, each of
the workpiece portions, both rods being journaled for  holders 26,36 on the
feed rod 22 and the rotation about their axes. The bearing unit  support
rod 35 is pivoted down to a 25 contains a gearing 54 inchiding a gear
position in which it releases the workpiece 5 55 disposed around the feed
rod 22, the  16, as illustrated in Figure 3.       70 _gear 55 being fixed
by means of a key 56   Operation of the apparatus will be de- corotation
with the feed rod 22. A  scribed with reference to Figures 8A sleeve 57 is
disposed around the feed rod    through 8F in which only the feed rod 21
22, the gear 55 and sleeve 57 extending  and the support rod 34 are shown
for 10 between the bearing walls 52,53. The feed    clarity. The workpieces
16 placed  75 rod 22 has an elongate keyway 58 which is  successively on
the workpiece loading table substantially equal in length to the transfer
14 are pushed sideways onto the supply interval of the workpiece 16, the
keyway 58  arms 19,20 by means of a suitable inter- allowing the feed rod
22 to move axially  mittently feeding machine which operates 15 with
respect to the gear 55.            in time relation to the drive mechanism
27. 80 A pair of gears 59, 60 are provided   With the central cylinder rod
40 extended, around the support rod 35 and extend    the cylinder 64 is
actuated to rotate the between the bearing walls 52,53. The gear   feed rod
21 about its axis, thereby causing 59 is mounted for rotation on the
support  the workpiece holders 26 and the work-. 20 rod 35 and meshes
drivingly with the gear   piece catching member 31 to pivot down to 85 55
on the feed rod 22, and the gear 60 is    a lowered position in which they
release keyed to the support rod 35 for corotation   workpieces 16
previously fed thereby therewith, the gear 60 corresponding in  (Figure
8A). When movement of the rack position to the gear sleeve 57 on the feed
67 reaches its upper limit, the limit switch 25 rod 22 and being held out
of driving mesh   70 is turned on to de-energize the cylinder 90 with the
gear 55. Supported between the  64 and energize the central cylinder 40
bearing walls 52,53 is a shaft 61 extending   which then contracts its
piston rod 41. The parallel to the rods 22,35 and supporting    feed rod 21
with the workpiece holders 26 thereon a pair of idle gears 62,63 for  and
the workpiece catching member 31 30 rotation therearound. The idle gears
62,63   down moves from the advanced to the    95 are held in driving mesh
with the gears  retracted position, as shown in Figure 8B. 59,60,
respectively, on the support rod 35.   Upon arrival of the feed rod 21 at
the A pair of cylinder actuators 64,65    retracted position, the central
cylinder 40 is mounted on the transfer table 13 have a  de-energized by the
limit switch 49 and the 35 pair of piston rods respectively, one of
workpiece catching member 31 is located in 100 which is shown in Figure 6
at 66, to which   a position just under an ensuing workpiece are secured a
pair of racks 67,68 meshing    16 on the supply arms 19,20. When a timer
drivingly with the idle gears 62,63,    switch (not shown) is turned. off
after com- respectively.                           pletion of the operation
of the machine 40   As shown in Figure 6, one end of the   tools.that have
acted on the workpieces 16 105 piston rod 66 which is remote from the  over
the transfer table 13, the cylinder 64 is rack 68 extends downwardly beyond
the   actuated to contract its piston rod, thereby cylinder and has a
large-diameter portion    rotating the feed rod 21 in the opposite 69 which
is engageable with a pair of limit.  direction to bring the workpiece
holders 26 45 switches 70,71 for actuation of the cylinder  and the
workpiece catching member 31 into 110 actuator 65. The other cylinder
actuator 64  .a raised position in which the workpiece is also controlled
by similar limit switches. holders 26 hold the workpieces 16 over the (not
shown).                            transfer table 13. and the workpiece
When the cylinder actuator 64 is ener-    catching member 31 catches the
ensuing 50. gized to move its piston rod from the   workpiece 16 on the
supply arms. 19,20;   115 position of Figure 6, the rack 67 is moved   that
is, the projection 32 on the workpiece upwardly. and causes the gear 55 on
the .   catching member 31 enters a slot 72 (Figure feed rod 22 to rotate
through a meshing  7) in the workpiece 16 on the supply arms train of the
gears 59 and 62, the support.   19,20 (Figure 8C). 55 rod 35 being not
rotated. Rotation of the  Downward movement of the piston rod  120 gear 55
causes the feed rod 22 to rotate  of the cylinder 64 causes the limit
switch 71 about its own axis. When the cylinder   .. to be turned on,
whereupon the cylinder 64 actuator 65 is actuated on the other hand,   is
de-energized and the cylinder 65 is ener- 



the rack 68 enables the idle gear 63 to       gized to turn the support rod
34 about its 60 rotate, thereby. revolving the gear 60 and  . own axis,
thereby enabling its workpiece   125 hence the support rod 35 about its own
.  . holders 36 to pivot down from a raised axis. A direction of rotation
of the support  position in which they support the work- rod 35 is opposite
to that of the feed rod    pieces 16 to a lowered position in which 22 and,
upon arrival of each of the racks    they release the workpieces 16, as
shown in 65 67,68 at its upper limit that is governed by   Figure .8D. With
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4 the piston rod 66 of the cylinder actuator    when the workpiece holder
75 is inclined 65, the limit switch 70 becomes switched  by rotation of the
support rod about its on to bring the cylinder rod 66 to a halt    own
axis. and actuate the central cylinder 40, where-  With the modified
workpiece holder 75, 5 upon its piston rod 41 starts to extend,  a
workpiece can be held in position with   70 thereby advancing the feed rod
21 from the  increased stability as shown in Figure 11 in retracted
position (Figure 8E).         which a workpiece 16 is  held up against an
While the feed rod 21 travels to the  overhanging member 88 of a machine
tool advanced position, the workpiece catching   by the spring-biased base
78 of the work- 10 member 31 and the workpiece holders 26    piece holder
75 which has been turned to  75 feed the workpieces 16 over the lowered
its raised position. workpiece holders 36 on  the support rod 34    As an
alternative, the workpiece holders toward next processing stations along
the    26 on the feed rods 21,22 may have a transfer table 13 in which
various      height greater than that of the workpiece 15 machining and
assembling operations are    holders 36 on the support rods 34,35, the  80
to be effected. When the feed rod 21    height being. such that the
workpiece reaches its advanced position, the limit  holders 26 in the
cocked position can clear switch 50 is turned on to de-energize the    the
workpieces 16. With this arrangement, central cylinder 40 and the cylinder
65 is   the support rods 34,35 are not required to 20 actuated to rotate
the support rod 34 in the  be rotated about their axes for transferring 85
opposite direction about its axis until the    the workpieces 15 over the
table 13. workpiece holders 36 thereon are cocked    WHAT WE CLAIM IS:-
from their lowered to raised position in.   1. An apparatus for feeding
workpieces which they receive and hold the workpieces  intermittently,
comprising: a table; a pair 25 16 that have been transferred sideways by
of parallel feed rods supported on said    90 the feed rod 21 for machining
and parts-   table and spaced apart from each other to assembling (Figure
8F), whereupon an entire carry the workpieces jointly thereon, each cycle
of operation is accomplished.     of said feed rods having thereon a
plurality The entire cycle of operation is repeated  of workpiece holders
spaced therealong one 30 to feed the workpieces 16 intermittently in  from
another at an interval; first means on 95 sequence toward the successively
located    said table for moving said feed rods axially processing stations
for automatic finishing   between advanced and retracted positions of the
workpieces 16.                  for a stroke which is equal to said
interval; Figures 9 and 10 illustrate a modified    second means on said
table for supporting 35 workpiece holder 75 mounted on the      the
workpieces after receiving same from    100 support rod. The workpiece
holder 75    said workpiece holders on said feed rods comprises a pair of
spaced arms 76,77   which are in said advanced position; and extending from
a base 78 which is disposed  third means on said table for rotating said
between and pivoted by pins 79 to a pair   feed rods about their axes
between a first 40 of brackets 80,81 projecting from a base    position in
which said workpiece holders   105 plate 82 fixed to the support rod. The
base  hold the workpieces at said retracted plate 82 has an upward wall 83
extending   position and a second position in which into a recess 84 in the
base 78, the wall 83  said workpiece holders release the work- terminating
short of the bottom of the  pieces at said advanced position. 45 recess 84
to leave a clearance between the  2. An apparatus according to claim 1,
110 top of the wall 83 and the bottom of the    each of said workpiece
holders including a recess 84. Thus, the base 78 is pivotable    pair of
spaced arms extending from the relatively to the base plate 82 between a
feed rod, and said arms being receptive of position in which the base 78
and arms  one of the workpieces therebetween while 50 76,77 are held in
alignment with the base   said feed rods are moved from said  115 plate 82
as shown in Figure 10 and a   retracted to said advanced position. 



position in which the bottom of the recess  3. An apparatus according to
claim 1, 84 in the base 78 is held against the top of  said second means
comprising a pair of the wall 83 of the base plate 82. The wall   parallel
support rods supported on said 55 83 has therein a pair of holes 85,85 in
table and spaced apart from each other to  120 which are disposed a pair of
compression   carry the workpieces jointly thereon, said coil springs
86,87, respectively, having their support rods extending adjacent and upper
ends projecting beyond the top of    parallel to said feed rods,  and each
of said the wall 83 and abutting against the   support rods having thereoh
a plurality of 60 bottom of the recess 84. The springs 86,87  second
workpiece holders spaced there-    125 normally bias the base 78 in a
direction to  along one from another at an interval cause its recessed edge
to be forcibly held   which is equal to said first-mentioned against the
wall 83, thereby holding the  interval. base 78 stably in alignment with
the base  4. An apparatus according to claim 3, 65 plate 82 against
wobbling movement even   said support rods being rotatable about    130
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4 the piston rod 66 of the cylinder actuator    when the workpiece holder
75 is inclined 65, the limit switch 70 becomes switched  by rotation of the
support rod about its on to bring the cylinder rod 66 to a halt    own
axis. and actuate the central cylinder 40, where-  With the modified
workpiece holder 75, 5 upon its piston rod 41 starts to extend,  a
workpiece can be held in position with   70 thereby advancing the feed rod
21 from the  increased stability as shown in Figure 11 in retracted
position (Figure 8E).         which a workpiece 16 is held up against an A-
While the feed rod 21 travels to the  overhanging member 88 of a machine
tool advanced position, the workpiece catching   by the spring-biased base
78 of the work- 10 member 31 and the workpiece holders 26    piece holder
75 which has been turned to  75 feed the workpieces 16 over the lowered
its raised position. workpiece holders 36 on the support rod 34    As an
alternative, the workpiece holders toward next processing stations along
the    26 on the feed rods 21,22 may have a transfer table 13 in which
various      height greater than that of the workpiece 15 machining and
assembling operations are    holders 36 on the support rods 34,35, the  80
to be effected. When the feed rod 21    height being such that the
workpiece reaches its advanced position, the limit  holders 26 in the
cocked position can clear switch 50 is turned on to de-energize the    the
workpieces 16. With this arrangement, central cylinder 40 and the cylinder
65 is   the support rods 34,35 are not required to 20 actuated to rotate
the support rod 34 in the  be rotated about their axes for transferring 85
opposite direction about its axis until the    the workpieces 15 over the
table 13. workpiece holders 36 thereon are cocked  WHAT WE CLAIM IS:- from
their lowered to raised position in  1. An apparatus for feeding workpieces
which they receive and hold the workpieces  intermittently, comprising: a
table; a pair 25 16 that have been transferred sideways by   of parallel
feed rods supported on said    90 the feed rod 21 for machining and parts-
table and spaced apart from each other to assembling (Figure 8F), whereupon
an entire carry the workpieces jointly thereon, each cycle of operation is
accomplished.     of said feed rods having thereon a plurality The entire
cycle of operation is repeated  of workpiece holders spaced therealong one
30 to feed the workpieces 16 intermittently in  from another at an
interval; first means on 95 sequence toward the successively located
said table for moving said feed rods axially processing stations for
automatic finishing   between advanced and retracted positions of the
workpieces 16.                   for a stroke which is equal to said
interval; Figures 9 and 10 illustrate a modified    second means on said
table for supporting 35 workpiece holder 75 mounted on the      the
workpieces after receiving same from    100 support rod. The workpiece
holder 75    said workpiece holders on said feed rods. comprises a pair of
spaced arms 76,77   which are in said advanced position; and extending from
a base 78 which is disposed  third means on said table for rotating said
between and pivoted by pins 79 to a pair   feed rods about their axes
between a first 40 of brackets 80,81 projecting from a base    position in
which said workpiece holders   105 plate 82 fixed to the support rod. The
base  hold the workpieces at said retracted plate 82 has an upward wall 83
extending    position and a second position in which into a recess 84 in
the base 78, the wall 83  said workpiece holders release the work-
terminating short of the bottom of the  pieces at said advanced position. 



45 recess 84 to leave a clearance between the  2. An apparatus according to
claim 1,  110 top of the wall 83 and the bottom of the    each of said
workpiece holders including a recess 84. Thus, the base 78 is pivotable
pair of spaced arms extending from the relatively to the base plate 82
between a  feed rod, and said arms being receptive of position in which the
base 78 and arms  one of the workpieces therebetween while 50 76,77 are
held in alignment with the base   said feed rods are moved from said  115
plate 82 as shown in Figure 10 and a    retracted to said advanced
position. position in which the bottom of the recess  3. An apparatus
according to claim 1, 84 in the base 78 is held against the top of  said
second means comprising a pair of the wall 83 of the base plate 82. The
wall   parallel support rods supported on said 55 83 has therein a pair of
holes 85,85 in'  table and spaced apart from each other to  120 which are
disposed a pair of compression    carry the workpieces jointly thereon,
said coil springs 86,87, respectively, having their support rods extending
adjacent and upper ends projecting beyond the top of    parallel to said
feed rods, and each of said the wall 83 and abutting against the    support
rods having thereon a plurality of 60 bottom of the recess 84. The springs
86,87  second workpiece holders spaced there-    125 normally bias the base
78 in a direction to  along one from another at an interval cause its
recessed edge to be forcibly held   which is equal to said first-mentioned
against the wall 83, thereby holding the  interval. base 78 stably in
alignment with the base  4. An apparatus according lo claim 3, 65 plate 82
against wobbling movement even   said support rods being rotatable about
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5 their axes by said third means between a    and third gear mounted for
corotation with third position in which said second work-  said one of said
support rods and being    30 piece holders support the workpieces after
held in driving mesh with said second rack. receiving same from said
first-mentioned  6. An apparatus according. to claim 3, 5 workpiece holders
at said advanced      each of said second workpiece holders position and a
fourth position in which    including a pair of spaced arms extending lid
second workpiece holders release the   from the support rod and being
receptive   35 workpieces while said feed rods are moved  of one of the
workpieces therebetween. from said retracted to said advanced      7. An
apparatus according to claim 6, 10 position.
each of said second workpiece holders 5. An apparatus according to claim 4,
further including a base plate fixed to the said third means comprising a
pair of   support rod, said arms being pivotally  40 gearings each
including a first cylinder  mounted on said base, and spring means actuator
mounted on said table and having  normally urging said arms into alignment
15 a first piston rod, a first rack coupled to    with said base plate.
said first piston rod, a first gear mounted  8. An apparatus according to
claim 4, for rotation around one of said support    said second workpiece
holders being  45 rods and held in driving mesh with said    greater in
height than said first mentioned first rack, a second gear mounted for
workpiece holders. 20 corotation with one of said feed rods      9. An
apparatus substantially as herein which is adjacent to said one of said
described with reference to the drawings. support rods, said second gear
being in                                         50 driving mesh with said
first gear, said one     J. F. WILLIAMS & CO., of said feed rods being
axially movable         Chartered Patent Agents, 25 relatively to said
second gear, a second           34 Tavistock Street, cylinder actuator
mounted on said table             London W.C.2. and having a second piston
rod, a second                                        55 rack coupled to
said second piston rod,         Agents for the Applicants Printed for Her
Majesty's Stationery Office by MULTIPLEX techniques ltd., St. Mary
Cray,Kent. 1980. Published at the Patent Office, 25 Southampton Buildings,
London WC2 lAY, from which copies may be obtained.    


