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[57] ABSTRACT 
On an upper table and a lower table arranged to rotate 
simultaneously about a center axis thereof, plural pairs 
of upper and lower presses'a're concentrically ar 
ranged and operated in accordance with a predeter 
mined time sequence. The upper and lower presses 
have press heads for holding a battery cover and a bat- v _ 
tery container. Between one of the paired upper and 
lower press heads is disposed means for furnishing a 
bonding medium such as heat. 

5 Claims, 16 Drawing Figures 
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APPARATUS FOR BONDING BATTERY COVER TO 
BATTERY CONTAINER 

DISCLOSURE 

The present invention relates to an apparatus for au 
tomatically bonding a battery cover to a battery con 
tainer. , 

A battery cover and a battery container should be-re 
liably bonded to each other so that electrolyte in the 
storage battery may not leak out of the battery con 
tainer. Based on such a requirement, apparatus have 
been proposed for accomplishing secure bonding of the 
battery cover to the container to prevent leakage of the 
electrolyte even when the battery is shaken or joggled 
during transportation and use. However, in a known 
apparatus of the kind, the battery cover is bonded to 
the container while they advance straightly, so that an 
elongated space is required for installation of the appa 
ratus and that the bonding efficiency is not so good. 
Accordingly, the principal object of the present in 

vention is to provide an apparatus for automatically 
bonding a battery cover to a battery container in a rela 
tively small circular space. 
Another object of the present invention is to provide 

an apparatus of the type de?ned above, wherein the 
bonding operations can be performed at high effi 
ciency. 
According to the present invention, thereis provided 

an apparatus for bonding a cover member of a storage 
battery to a battery container, comprising: 
an upper table and a lower table arranged to rotate 

simultaneously about a center axis thereof; 
a plurality of upper press means concentrically ar 

ranged on said upper table with respective press heads 
projecting below said upper table, each of said press 
heads having means for retaining said battery cover; 
a plurality of lower press means concentrically ar 

ranged on said lower table with respective press heads 
projecting above said lower table to face with said press 
heads of said upper press means, each of said press 
heads of said lower press means having means for set 
ting the battery container to a predetermined position; 
means for operating both of said upper and lower 

press means in accordance with a predetermined time 
sequence; and 
means for furnishing a bonding medium to at least 

one of bonding faces of said battery cover and con 
tainer, said furnishing means being disposed between 
one of the paired upper and lower press heads. 

Preferably, the both of said upper and lower press 
means are operated by air sequence control system, in 
which compressed air is fed through the axis of the 
upper and lower tables. 
The aforementioned and additional objects and fea 

tures of the present invention will become clearly ap 
parent from the detailed description of an embodiment 
thereof, which is to be read with reference to the ac 
companying drawings, in which: - 
FIG. 1 is a perspective view, partially cut away, of an 

apparatus showing a preferred embodiment of the pres 
ent invention; ’ 
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FIG. 5 is a ?ow chart showing the sequence of opera 

tion of the apparatus shown in FIG. 1; 
FIGS. 6a — 6d are views showing the sequence of op 

eration in the ?rst battery cover bonding step; 
FIGS. 7a — 7c are views showing the sequence of op 

eration in the secondary battery cover bonding step; 
FIG. 8 is a view showing the operation in the third 

battery cover bonding step; and 
FIGS. 9a — 9c are views showing the sequence of op 

eration in the. fourth battery cover bonding step. 
Referring first to structural features of the present 

apparatus shown in FIGS. 1 to 4, an upper disk I and 
a lower, disk 2 are‘ connected to each other by a plural 
ity of poles 3 extending between the disks 1 and 2 at 
circumferences thereof. 'Through the center of the 
upper and lower disks 1 and 2 vertically extended is a 
stationary shaft 4 erected on a base 5. The stationary 
shaft 4 also passes through a hollow shaft 6 and a rotary 
cylinder 8 secured to the upper disk 1. The hollow shaft 
6 is rotatable about the stationary shaft 4 by bearings 
7, 7a and is secured at its upper end with the lower disk 
2 and at its lower end with a spur gear 9 which in turn 
is engaged with a toothed gear 10. connected to a 
known rotary actuator 11. The gear ratio of the spur 
gear 9 and the toothed gear 10 is 3zl, so that, by ener 
gizing the rotary actuator 11 to rotate the toothed gear 
10 as much as 270°, the both disks 1 and 2 are rotated 
simultaneously as much as 90°. The rotary cylinder 8 
hermetically encloses the stational shaft 4 and is rotat 
able thereabout by a bearing 8a. " 
On the upper disk 1 and the lower disk 2 are concen 

trically disposed four pairs of upper and lower presses 
12a — 12d and 13a - 13d, each pair being opposite to 
each other. Each upper press 12 has an upper press 
head 14 projecting below the upper disk 1 and-each 
lower press 13 has a lower press head 15 projecting 
above the lower disk 2, the upper and lower press heads 
14 and 15 being arranged to face with each other. 
Provided on each of the lower press 15 are a back 

stopper plate 16, a side stopper plate 17, and a side 
press plate 18 opposite to the side stopper plate 17. The 
back stopper plate 16 and the side stopper plate 17 de 
fine a back line and a side line of a predetermined set 
ting position of a battery container, referred hereinaf 
ter. The side press plate 18 is connected to a piston rod 
of a cramping air cylinder 19, so that the side press 
plate 18 is movable toward and away from the side 
stopper plate 17. 
As shown in FIG. 4, each upper press head 14 is pro 

vided on its underside with a recess 20, which acts 
against the upper sides of a battery cover (referred 

I hereinafter), when the upper press head 14 is moved 

FIG. 2 is a partially sectioned side view of the appara- ~ 
tus shown in FIG. 1; v 
FIG. 3 is a plan view, partially cut away, of the appa 

ratus shown in FIG. 1; 
FIG. 4 is a partially sectioned side view showing a 

suction means in an upper press head; 

down, to regulate the position of the battery cover. The 
upper press head 14 is also provided on its underside 
within the recess 20 with a plurality of vacuum suction 
members 21 made of rubber or the like, through each 
of which a vacuum passage 22 extends into the press 
head 14 and opens to the side surface of the press head 
14. The open end of the vacuum passage 22 is commu 
nicated through a ?exible tube and a control valve (not 
shown) to a vacuum chamber 23 in the rotary cylinder 
‘8 secured to the center of the upper disk 1 and rotat 

' able to the stationary shaft 4-. The vacuum chamber 23 
is communicated to a vacuum source (not shown) 
through a pipe 24 extending through the stationary 
shaft 4. The upper press head 14 is so constructed that, 
when the upper press head 14 is moved down and 
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contacts to the battery cover, it can regulate the posi 
tion of the cover and suck it up by vacuum. 

In an alternative structure (not shown), in place of 
the vacuum suction means, the upper press head 14 
may be provided with a grip which can catch liquid in 
jection openings in the battery cover. 
Between the upper press head 14b and the lower 

press head 15b is disposed a thermoplate 25 secured to 
the stationary shaft 4 in parallel to the upper and lower 
disks 1 and 2. The thermoplate 25 is heated by conduc 
tive wires and controlled to a predetermined tempera 
ture by a thermostatt, both of them being provided in 
an insulated tube 26 extending through the stationary 
shaft 4 and connected to the thermoplate 25. 

In an alternative embodiment, in place of the thermo 
plate 25, a spongy adhesive or solvent retainer plate 
may be employed. In such an embodiment, a pipe for 
supplying adhesive or solvent may be provided in place 
of the tube 26 for the conductive wires and thermo 
statt. 

Also, provided through the stationary shaft 4 is a pipe 
27 for supplying compressed air into each of the air cyl 
inders of the upper and lower presses 12a — 12d and 
13a — 13d. The pipe 27 opens to a compressed air 
chamber 28 in the rotary cylinder 8, from which the 
compressed air is supplied to the air cylinder through 
?exible tubes and control valves (not shown). 
Adjacent to the periphery ofthe lower disk 2 are pro 

vided a feed conveyer means 29, a delivery conveyer 
means 30, and a stopper means 31, all of them being 
supported on a frame 32a, 32b, 32c to be substantially 
on the same level as the lower disk 2. The delivery con 
veyer means 30 and the stopper means 31 are angularly 
spaced from the feed conveyer means 29 as much as 
90° about the stationary shaft 4. 
The feed conveyer means 29 comprises conveyer rol 

lers 33 disposed in the tangential direction of the lower 
disk 2, a stopper plate 34 provided at the end of the 
conveyer rollers 33, and‘ an air cylinder 35 having a 
pushing rod 36 extendable onto the lower press head 
15a beyond the conveyer rollers 33. 
The delivery conveyer means 30 comprises delivery 

rollers 37 disposed in the radial direction of the lower 
disk 2, an arm 38 having a pair of pivoted hooks 39 at 
one end thereof, and an air cylinder 40 of which piston 
rod 41 is connected to the other end of the arm 38, 
which is projected through an elongated opening 32d 
in the frame 32c. > 
The stopper means 31 comprises a stopper, block 42 

connected to a piston rod 43 of an air cylinder 44 and 
guided by a pair of guide plates 45. The stopper block 
42 is pressed against one of block receiving members 
46 projecting under the lower disk 2 at circumferential 
portions adjacent to each air cylinder of the lower press 
13. ' 

Now, we refer to- the present process for bonding a 
battery cover 47 to a battery container 48, both of 
which are made of thermoplastic resin. In the present 
embodiment, an air' sequential control system is em 
ployed as shown in FIG. 5 to operate all of the presses 
by compressed air supplied through the stationary shaft 
4. 

In the first step for feeding the battery cover 47 and 
container 48 onto the lower disk 2, the battery con 

I5 

20 

25 

35 

45 

55 

65 
tainer 48 on which the battery cover 47 is detachably . 
placed is transferred by rollers 33 of the feed conveyer 
means 29, while the pushing rod 36 of the air cylinder 

. 4 

35 is at the retracted position, and collides 'with the 
stopper plate 34. The stopper plate 34 is provided with 
a limit air valve LV-l which is actuated to operate a 
brake (not shown) of the rollers 33 when the battery 
container 48 collided therewith. Accordingly, the suc 
cessive battery containers are stopped on the rollers 33 
until the brake is released. Then, the compressed air is 
fed into the air cylinder 35, so that the battery con 
tainer 48 is pushed against the back stopper plate 16a 
on the lower press head 15a by the pushing rod 36. 
After a predetermined time has passed by an air timer 
T-l, the pushing rod 36 of the cylinder 35 retracts, and 
the brake for the rollers 33 is released for the succes 
sive battery container. Then, a limit switch LS-l opera 
ble by the retraction of the pushing rod 36 is made ON. 
At the ?rst section of the disks 1 and 2, when the bat 

tery container 48 collides against the back stopper 
plate 16a (FIG. 6a) a limit air valve LV-2 provided 
thereon is actuated to feed the compressed air into the 
cramping air cylinder 19a, so that the battery container 
48 is pressed against the side stopper plate 17a (FIG. 
6b). The side stopper plate 17a has a limit air valve 
LV-3 thereon, so that when the battery container 48 is 
pressed against the plate 17a, the valve LV-3 is actu 
ated to feed the compressed air into the air cylinder of 
the upper press 12a, thereby lowering the press head 
‘14a thereof (FIG. 60). The press head 14a has a limit 
air valve LV-4 in the recess 20 at the underside thereof 
and is arranged to be actuated when the battery cover 
47 contacts thereto. When the valve LV-4 is actuated, 
vacuum is applied to the battery cover 47 through the 
suction member 21 in the recess 20. After a short time 
period has passed by an air timer T-2, the upper press 
head 14a of the press 12a is moved up, lifting the bat 
tery cover 47 along with the upward movement of the 
press head 14a (FIG. 6d). Vertically extended from the 
corners of the press head 14a through the upper disk 
1 are a plurality of guide rods 49 to which a limit air 
valve LV-5 is provided to be actuated at the upper 
lifted position of the upper press head 14a to stop the 
latter. A limit switch LS-2 is similarly provided to be 
made ON when the upper press head 14a is moved up. 

In the second step at the second section of the disks, 
a compressed air is fed into the air cylinder of the upper 
press 12b when the limit air valve LV-4 referred in the 
first step is actuated, so that the battery cover 47 de 
scends along with the downward movement of the 
upper press head'14b (FIG. 7a) and comes to contact 
with the thermoplate 25. The press head 14b has at its 
underside a limit air valve LV-6 projecting downwardly 
from the outside of the recess 20. The valve LV-6 is ac 
tuated when the underside of the battery cover 47 
contacts to the thermoplate 25 and, thereby, energizes 
an air timer’T-3. After a predetermined time has passed 
by the timer T-3, the compressed air is fed into the cyl 
inder of the lower press 13b to move up the lower press 
head 15b so as to contact the battery container 48 with 
the thermoplate 25 (FIG. 7b) and an air timer T4 is en 
ergized, during which the battery cover 47 and con 
tainer 48, both made of thermoplastic resin, are par 
tially molten by the thermoplate 25. After a predeter 
mined time has passed by the timer T-4, both of the 
upper and lower press heads 14b and 15b are moved up 
and down, respectively, and separated from the ther 
moplate 25 (FIG. 7c), thereby actuating limit air valves 
LV-S and LV-7 provided on guide rods 49 and 50 of 
the upper and lower press heads 14b and 1512 at the 
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upper and lower positions thereof, respectively. The 
limit air valves LV-S and LV-7 make limit switches 
LS-3 and LS-4 ON. 

In the third step at the third section of the disks, the 
compressed air is fed into the air cylinder of the upper 
press 12c after the timer T-4 referred in the second step 
has been actuated, so that the vupper press head 140 is 
moved down. Thus, the battery cover 47 is pressed 
against the battery container 48 for a predetermined 
time period by a Timer T-5 with the result that the mol 
ten parts of the battery cover and container are inte 
grally bonded together (FIG. 8). After the predeter 
mined time has passed by the time T-S, the vacuum 
suction having been applied to the battery cover 47 is 
released. 

In the fourth section of the disks, the upper press 
head 14d, is moved up (FIG. 9a) and the side press 19d 
releases clamping after a predetermined time has 
passed by a timer T-6 (FIG. 9b). By the upward move 
ment of the press head 14d, the limit air valve LV-S as 
well as a limit switch LS-S is actuated. The limit switch 
LS-S energizes a solenoid air valve SV-2, so that the 
compressed air is fed into the air cylinder 40 of the de’ 
livery conveyer means 30. Then, the arm 38 moves in 
wardly toward the stationary shaft 4 and the pivoted 
hooks 39 catches the back surface of the battery con 
tainer. At this position, the outer end of the arm pro 
jecting through the elongated opening 32d contacts and 
actuates a limit air valve LV-8 provided at the inner 
end of the opening 32d, so that the compressed air is 
fed into the cylinder 40 to move the arm 38 outwardly, 
thereby unloading the battery container with the bat 
tery cover onto the delivery rollers 37. At the retracted 
position of the arm 38, a limit switch LS-6 is made ON. 
As will be easily understood from the flow chart in 

FIG. 5 and descriptions, all of the above steps are per 
formed simultaneously at four different sections of the 
disk. As is shown in the ?ow chart in FIG. 5, when all 
of the limit switches LS-l, LS-2, LS-3, LS-4 and LS-6 
are made ON, the rotary actuator 11 is driven to rotate 
the disks as much as 90° in the clockwise direction 
shown by an arrow. By the rotation of the toothed gear 
10, a limit switch LS-7 is made ON to operate the stop 
per 44 for the disks 1, 2 and to release the clutch in the 
actuator 11. When the stopper block 42 is pressed 
against the block receiving member 46, a limit air valve 
LV-9 provided in each receiving member 46 is actu 
ated to operate AND elements in the second, third and 
fourth battery cover bonding steps. At the same time 
when the stopper block 42 is pressed, a limit switch 
LS-8 provided on the supporting frame 32b adjacent 
the block 42 is also actuated, which in turn actuates a 
solenois air valve SV-l in the ?rst step. 
Though not shown in the drawings, known proximity 

switches are provided on the stationary shaft 4 and the 
lower disk 2 such that, when the disks are intermit 
tently rotated as much as 90°, the presses 12a, and 13a, 
for example, take over the movements of the presses 
12b, 13b in the succeeding step in accordance with the 
?ow chart in FIG. 5. Thus, the battery cover bonding 
operations are automatically repeated. 
The foregoing embodiment of the present invention 

employs an intermittent rotating system using four 
pairs of upper and lower presses, and hence four units 
of batteries are treated simultaneously at the respective 
steps. However, the present invention is not restricted 
to such embodiment. It is possible to employ six pairs 
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6 
of upper and lower presses at angular intervals of 60° 
and to turn the disks intermittently as much as 60°, In 
such a case, the bonding of the battery cover to the bat 
tery container can be performed through the third to 
fifth movements, i.e. during the half rotation of the 
disks, to prolong the pressure contact time, or, alterna 
tively, it is possible to allocate time for cooling or dry 
ing treatment. 
Many other modi?cations and alterations. may be 

made within the spirit of the present invention. 
' What is claimed is: 

1. In apparatus for bonding a cover member of a stor 
age battery to a battery container, comprising: 
an upper table and a lower table arranged to rotate 
simultaneously about a center axis thereof; 

a plurality of upper press means concentrically ar 
ranged on said upper table with respective press 
heads projecting below said upper table, each of 
said press heads having means for lifting said bat 
tery cover; 

a plurality of lower press means concentrically ar 
ranged on said lower table with respective press 
heads projecting above said lower table to face 
with said press heads of said upper press means, 
each of said press heads of said lower means having 
means for setting the battery container to a prede 
termined position; 

means for operating both of said upper and lower 
press means in accordance with a predetermined 
time sequence; and 

stationary plate means for contacting at least one of 
the bonding faces of said battery cover and con 
tainer by which said face is rendered capable of 
bonding, said plate means being disposed between 
‘one of the paired upper and lower press heads. 

2. An apparatus as claimed in claim 1, further com 
prising a conveyer means for feeding the battery cover 
and container onto said lower press head, a delivery 
means for discharging said battery cover and container 
from said lower press head, said conveyer means and 
delivery means being disposed adjacent to the periph 
ery of said lower table with an angular interval about 
the center axis thereof, and means for intermittently 
rotating said upper and lower table to locate circumfer 
entially adjacent two lower press heads closely to said 
conveyer means and delivery means in turn. 

3. An apparatus as claimed in claim I, wherein said 
press operating means is an air sequential control sys 
tem comprising a compressed air feeding pipe extend 
ing through a stationary shaft along the center axis of 
said tables, a rotary cylinder hermetically enclosing 
said stationary shaft and rotatable thereabout together 
with said tables, said compressed air feeding pipe being 
open in said rotary cylinder, and a number of ?exible 
pipes and air valves through which the compressed air 
is fed into each of said presses from said rotary cylinder 
under sequential control. 7 ‘ 

4. An apparatus as claimed in claim 1, wherein said 
battery cover and container are made of thermoplastic 
resin, and said bonding medium furnishing means is a 
thermoplate against which bonding faces of said bat 
tery cover and container are pressed. 

5. An apparatus as claimed in claim 1, wherein said 
bonding medium furnishing means is a spongy plate on 
which an adhesive or solvent is supplied through a sta 
tionary shaft at the axial center of the tables and with 
which bonding faces of said battery cover and con 
tainer contact. 

* * * >l< * 


