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This invention relates in general to an im-
proved machine for applying a lead oxide paste
to a plurality of cast lead battery grids, and more
particularly to a type thereof having an endless
conveyor beli upon which the grids are carried
as the paste is being applied thereto, said im-
proved machine being so designed and con-
structed as to reduce materially the waste of
paste and the resulting damage to the belt nor-
mally incident to this type of machine.

In prior experience with belt-type grid pasting
machines, wherein a woven, textile water-ab-
sorbent belt conveys freshly filled grids from
& filling point to a point of discharge, it has been
found that the belt must be kept at the proper
degree of dampness, neither too wet nor too dry,
in order to minimize the tendency of the paste
to stick to the belt and thereby be pulled out of
the grids. However, some excess paste will ac-
cumulate on the belt even under the most favor-~
able conditions and eventually build up to s
point where it materially inhibits the water ab-
sorption qualities of the belt. As this progresses,
the paste in the grids will not only be pulled out
of the grids by direct adherence of the paste to
the belt, but also by coherence of the paste in
the grids to the paste on the belt. Obviously,
the increasing dryness of the belt, due to the dis-
placement of water therefrom by the accumulat-
ing paste, contributes substantially to this, pro-
gressively accelerating the undesirable process.

Persons familiar with the manufacture and op-
eration of grid pasting machines have, therefore,
long recognized the need for means whereby the
paste may be applied to the grids without wasting
the paste, without having excessive amounts of
paste deposited upon the conveyor belt and
whereby substantially all of such small amounts
of paste as do become deposited upon the belt can
be easily removed during the operation of the
machine. Thus the belt is kept clean and the
finished grids thereby have a hetter appearance.
Further, keeping the belt clean increases the life
of the conveyor kel and, accordingly, the output
volume of a given machine by reducing the fre-
duency of replacements of the belt, hence reduc-
ing the time losses incident to removing the belt
from the machine and replacing it with a new
one, Therefore, it becomes desirable to provide
means whereby the amount of paste accumulat-
ing upon the belt is reduced to a minimum and
whereby such small amounts of paste as do be-
coms deposited upon the belt can be removed
therefrom.

I have =also discovered that s substantial
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amount of adherence of paste to the belt may be
eliminated by the simple expedient of keeping
the upper, grid-conveyiing reach of the conveyor
belt in a single plane. Where such g conveyor
belt passes at its discharge end around a belt
drum in the conventional manner, and where the
grid is permitted to pass from said belt directly
onto a receiving means, a substantial amount of
paste. is often pulled out of the grid regardless
of the precautions taken to maintain the belt
clean and at the proper moisture content. By
careful study of this situation, however, I have
discovered that such paste removal results from a
small arching of the belt, where the belt is rela-
tively thick and stiff to provide ample moisture
absorption, which arching occurs immediately
ahead of its initial point of contact with the belt
drum around which it is about to pass. There-
fore, by preventing this arching, I have substan-
tially decreased the amount of paste sticking to
the belt without abandoning the advantages of
ease of use and maintenance incident to a hori-
zontal belt.

In conventional machines of this general type,
quantities of paste are sometimes deposited onto
the belt in the spaces between successive grids.
This causes a waste of paste and constitutes an
additional source of paste contamination of the
belt. However, in conventional machines it is
not usually possible to adjust the grid feeding
means with sufficient accuracy to hold the grids
closely together on the conveyor belt and elimi-
nate the undesirable spaces therebetween. There~
fore, it is desirable to provide means hy which
the feeding of the grids may be so adjusted that
they are closely adjacent to each other on the
conveyor belt.

Accordingly, a primary object of my invention
is the provision of an improved grid pasting ma-
chine having an operationa) efficiency and a con-
tinuous, wuseful operating life substantially
greater than those automatic grid pasting ma-
chines presently in use.

A further object of my invention is the pro-
vision of an automatic grid pasting machine, as
aforesaid, having an endless conveyor belt and
means for positively preventing the deposit of
excessive amounts of paste upon said belt during
the grid pasting opserations.

A further object of this invention is the pro-
vision of an improved automatic pasting machine,
as aforesaid, having means whereby that por-
tion of the belt conveying the pasted grids is
maintained in a single plane, thereby diminish-
ing the adherence of paste to the belt.
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A further object of the invention is to provide
means by which the successive grids may be fed
to the conveyor belt so that they are substantially
in contact with each other and thereby eliminate
the spaces between them through which paste
may hecome deposited directly onto the conveyor
belt.

A further object of this invention is the pro-
vision of an improved automatic grid pasting
machine, as aforesaid, provided with means for
removing from the belt such small amounts of
excess paste as may be deposited thereon.

A further object of this invention is the pro-
vision of an improved grid pasting machine hav~
ing means permitting the application of paste
to grids of a widely varying range of thicknesses,
whereby the escape of paste from a paste hopper
onto the grid conveying belt is positively pre-
vented regardiess of the thickness, within the
sald range, of the grids.

Other objects and purposes of this invention
will become apparent to persons familiar with
this type of equipment upon referring to the ac-~
companying drawings and upon reading the fol-
lowing specification.

In meeting those objects and purposes hereto-
fore mentioned, as well as others incidental there-
to and associated therewith, I have provided an
improved, automatic battery grid pasting ma-
chine comprising a frame supporting a pair of
horizontally spaced substantially parallel drums,
around which is extended an endless conveyor
belt, the upper reach of which is supported by a
flat, metal plate disposed intermediate said
drums. A paste hopper supported upon the said
frame is positioned above the upper reach of the
belt intermediate the ends thereof so that g
battery grid can be conveyed upon the belt. be-
neath the paste hopper for application of paste
thereto.

A platform for the support of a plurality of
unpasted grids is positioned adjacent to one end
of the upper reach of the belt and substantialiy
coplanar therewith. Means, reciprocably sup-
ported upon the grid platform, is provided for the
purpose of advancing one of said plurality of grids
at a time from the grid plaiform onto the upper
reach of the belt. ¥Means are provided for driv-
ing both the said reciprecable means and the said
belt in predeterminable, coordinated movemsnt.
Means is also provided for preventing the upper
reach of the belt from arching away from the
lower reach thereof, as said upper reach ap-
proaches and contacts the drum at the discharge
end of said conveyor kelt. Furiher, means which
are introduced between the two reaches of the
belt, are provided for the purpcses of depositing a
cleaning liquid, such as water, upon the opposed,
inner surfaces of both uppser and lower reaches of
the belt, both for the purpose of moistening the
belt and for the purpcse of removing excess paste
from within the pores and upon the belts.

For illustrations of a preferred embodiment of
my invention reference is made to the accom-
Panying drawings in which:

Pigure 1 is a front elevation view of my im-
proved automatic grid pasting machine.

Figure 2 is a broken rear elévation view of my

- grid pasting machine.

Figure 3 is a broken secticnal view taken along
the line IIT—III of Figure 1.
Figure 4 is a sectional view faken along the line
IV--IV of Figure 2..
-Piguré 5 is a sectional view taken along theline
V—V of Figure 2. - ’
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Figure 6§ is a sectional view substantially as
taken along the line VI—VI of Figure 2.

Wigure 7 is a fragmentary, enlarged view of a
portion of Figure 6.

Figure 8§ is a sectional view of an alternate
structure of my invention substantially as taken
along the line VIII—VIII of Figure 6.

Pigure 9 is a sectional view taken along the line
IX~-IX of Figure 8 including a broken line show-
ing of a grid and a fragment of the conveyor belt.

Construction

Ag shown in Figures 1, 2 and 4, the grid pasting
maechine {8 is comprised of a frame |{ having a
base 12, a plurality, such as four, of upstanding
legs 13 supported upon and secured st their lower
ends to ‘said base. A pair of spaced, varallel
channsl-shaped beams {4 and {§ are secured to
and supported upon the uppsr ends of the legs 13
so that the webs 1§ and 20 thereof are substan-
tially parallel and the flanges thereof exiend in
opposite directions. )

For the purpose of convenience in deseription
the terims “leading” and “trailing” as used in
this specification shall be understood to have ref-
erence to the leftward and rightward ends of the
erid pasting machine {8, respectively, as appear-
ing in Figures i1 and 3. The terms “upper” and
“lower” shall he understood to refer to the device
when positioned and/or operating in its normal
manner of use.

A pair of parallel, horizontally spaced helt
5 (Figure 2), hereinafter referred toc as the
lezading drum {8 and trailing drum {7, are ro-
tatally sunported upon and between the webs {8
and ## of the channel beams {4 and {&, respec-
tively, near the leading and trailing ends thersol,
respectively.

A belt support plate 8 is secured to and upon

the vpper flanges 41 and £2 of the channel beams

4 and 18, respectively, hetween the drums {6 and
{7. The drums are preferably so mounted upon
the peams [& and {3 that they are tangent with
the plane defined by the upper surface of the belt
plate (8. An endless conveyor belt 2{ which ex-
tends tightly around both the leading and frail-
ing drums 1§ and {7, respectively, has an upner
reach 2%, which is supported upon ths kelt plate
18, and a lower reach 283, The conveyor belt 2!
is preferably, but is nct necessarily, fabricated
from g tightly woven, textile fabric in a conven-
tional manner and, therefore, is reasonakly stiff.
Accordingly, the drums {¥ and 13 must be suffi-
ciently Iarge in diameter to permit turning of the
belt 24 therearound without subjecting the belt
to undue bending strains.

It will be noted that the drums must further be
of sufficiently large diameter that there will be no
pereeptible tendency for the outer surface of the
belt to creep with respect to the inner surface of
the belt as said bkelt moves around the drums.
Such creeping produces an action which tends to
damage the pasted grid.

A drum jack shaft 24 (Figures 1 and ) is ro-
tatably supported upon and between the wshs 1§
and 28 parallel with and adiacent to the trailing
drum §7. A drum driving gear 28, which is se-
cured to that end of the jack shaft 24 extending
through the web 18, engages and drives the drum
driven gear 2§, which is secured fto the trsiling
drum shaft 27, whereby the trailing drum {7 may
be rotated.

..A sprocket 28 (Pigure 2), which is secured 10
that end of the drum jack shaft 248 extending
through and beyond the web 28, is operably en-

VAN
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gaged by a drum chain 29 which in turn engages’

the gear box driven sprocket 3{. This driven
sprocket 31 is mounted upon and secured to the
driven sprocket shaft 32 of the drum gear hox
33. The gear box 33 is preferably positioned upon
the base 12 so that the driven sprocket 31 (Figurs
2) is properly aligned with the jack shaft sprocket
28. The driving shaft 34 of the gear box 383 is
driven by suitable constant speed means, such as
the electric induction motor 35 (Figure 1), which
is positioned adjacent to the gear box 33 of the
base 12, by means of a conventional pulley and
belt assembly 35. The electric motor 35 is prefer-
ably of the type having a shaft extension from
both axial ends thereof, and a variable pitch
pulley 57 of s conventional type is mounted on
that shaft extension of the motor 35 remote from
the pulley and belt assembly 3§.

A pressure roll 38, which may be fabricated
with a rubber covering, is vertically adjustably
and resiliently mounted upon the belt plate 18
at the leading end thereof go that it is axially
parallel with the leading drum {6 and vertically
aligned therewith. The pressure roll 38 is re-
siliently pressed against and rotates with the con-
veyor belt 2f for the purpose of holding g grid
thereagainst as it moves thereon.

A grid supporting platform 32 is supported
upon the flanges 41 and 42 of the channel beams
{4 and I8, respectively, adjacent to the leading
end of the upper reach 22 of the conveyor belt 21
so that the upper surface of the grid supporting
platform 29 is substantially coplanar with the
upper surface of the upper reach 22. A grid feed
bar 43, which is perpendicularly disposed with re-
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upon the grid supporting platform 29 for recip-
rocable movement toward and away from the
leading end of the belt upper reach 22.

A fixed, vertical, grid guide plate 44 is sup-
ported upon the belt plate 18 on that side of the
pressure roll 38 adjacent to the grid supporting
platform 39. An adjustable, vertical grid guide
plate 45 is supported upon the upper flanges 41
and 42 between the fixed guide plate 44 and the
leading ends of the beams 14 and 15 for move-
ment toward and away from the fixed guide plate
44, The fixed guide plate 44 and the adjustable
guide plate 45 are so disposed with respect to each
other that a plurality of battery grids 45 can be
placed in a pile between the plates 44 and 45 upon
the grid platform 39. The lower edge of the fixed
guide plate 44 is preferably spaced above the
plane of the upper surface of the grid supporting
platform 39 so that the grid feed bar 43 can ad-
vance one battery grid 46 at a time from the plat-
form 39 onto the upper reach 22 of the conveyor
belt 21 beneath the lower edge of the fixed guide
plate 44.

A paste hopper 47 (Figure 3) is hingedly and
vertically adjustably supported upon the belt
plate adjacent to the pressure roll 38, and is
spaced above the upper reach 22 of the conveyor
belt 21 so that a battery grid 45 may be conveyed
on said upper reach 22 heneath the paste hopper
41. The paste hopper 47 is hinged upon the belt
plate 18 adjacent to the channel beam {5 by
means of the hinge bolts 48 and 49 and the hinge
posts 51 and 52, respectively. As shown in Fig-
ure 6 with respect to hinge post 52, both hinge
posts are mounted upon the belt plate 18 for ver-
tical adjustment with respect thereto. . The- op-
bosite side of the hopper 47 is securable to the
belt plate 18 by means of the toggle bolt clainps
53 and 54 adjacent to the channel beam (4. A
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-allel with said mixing rolls.

pair of vertically adjustable hopper support bolts -
40 and 40a (Figure 1) are threadedly secured
to the top of the belt plate 18 for engaging and
supporting that side of the hopper 471 to which
the toggle bolts 53 and 54 are secured. Thus, the
vertical position of the hopper 87 with respect to
the belt 21 can be varied within limits by appro-
priate vertical adjustment of the hopper support

_bolts 40 and 40a and the hinge posts 5! and 52.

A pair of parallel, horizontally spaced mixing
rolls §5 and 56 (Figure 2), which are preferably
axially paralle]l with each other and with the
pressure roll 38, are rotatably supported within
the paste hopper 47. A hopper jack shaft 51,
which is rotatably supported upon and between
the webs {9 and 20, is substantially, axially par-
The mixing rolls 55
and 56 are geared to each other, as well as to that
end of the hopper jack shaft 57 extending
through the web 19, by means of appropriate in-
terengaging gears. A hopper sprocket 58, which
is supported upon and rotatable with that end of
the hopper jack shaft 57 extending through the
web 20, is engaged by a hopper chain 59 which
in turn engages and is driven by the driven
sprocket 6. The sprocket 61 is mounted upon
the driven sprocket shaft 32 of the gear box 33,
adjacent to the gear box driven sprocket 31.

A plurality, here three, of flexible, paste con-
trol strips 50, 50a and 50b (Figures 2, 2, 6 and 7)
which are parallel with each other as well as with
the beams 14 and 15, are adjustably and remov-
ably secured to the bottom of the paste hopper
41 across the opening therethrough and adjacent
to the upper reach 22 of the belt 2f. These flex-
ible strips guide the paste into the interstices in
the grids and positively prevent contamination of
the lands surrounding the interstices, as the grids
pass beneath the hopper 41. The strips 50, 50a,
and 50b, as shown in Figure 2 with respect to
strip §0a and in Figure 7 with respect to the strip
500, are shaped to permit a substantial range of
vertical flexion. Thus, the strips can maintain
control of the paste flow from the hopper onto
grids of widely varying thicknesses without neces-
sitating vertical adjustment of the hopper 47.

A ‘squeegee bar 62 (Figure 2), which may be
fabricated from sponge rubber and extends com-~
pletely across the conveyor belt 21, is mounted
upon the side of the paste hopper 41, near the
bottom thereof, remote from the pressure roll 38.
Said squeegee bar 62 is preferably positioned so
that it sweeps the upper surface of the upper
reach 22.

A belt flattening roll 63 (Figures 1 and 2) is
rotatably and vertically adjustably supported
upon the vertical support posts 64 and 65 above
the trailing end of the upper reach 22 of the con-
veyor belt 21. Resilient means are provided on
said support posts for urging said flattening roll
downwardly against the belt 2. The axis of the
flattening "roll 63, which is preferably parallel
with the axis of the trailing drum (7, is spaced
from a vertical line through the axis of said trail-
ing drum in a direction toward the leading edge
of the upper reach 22 of the conveyor belt 21.
Thus, the flattening roll 63 engages the upper:
reach 22 just before the upper reach contacts the
trailing drum 17, thereby preventing arching of
that portion of the upper reach away Ifrom the
lower reach 23. :

A feed bar actuating shaft 5 (Figures 2, 3 and
4) is rotatably supported upon and between the
webs. {9 and 20 adjacent to the leading ends
thereof so that it is substantially axially parallel
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with the leading drum- 16; and so that i extends:

through both of the said webs. ' A pair of feed
bar actuating disks 67 and 68 are secured to and
rotatable with the extended ends of the feed bar
actuating shaft 66.
and Ti are pivotally secured at one end of each,
respectively, to the feed bar actuating disks 51
and 68 near the perimeters thereof. The other
ends of the connecting rods 69 and 1{ are pivot-
ally secured to the opposite lateral ends, respec-
tively, of the grid feed bar 43. Thus, rotation of
the actuating disks §7 and 68 is translated into
reciprocable motion of the feed bar 43 along the
arid support platform 29 by means of the con-
necting rods 69 and 1f.

A feed bar jack shaft 12 (Figures 2, 3 and 4) is
rotatably supporied upon and between the lead-
ing ends of the webs 19 and 20 adjacent to, and
_ preferably parallel with, the feed bar actuating
shaft 65. - A gear 73 mounted upon and rotatable
with the feed bar jack shaft 72 engages a gear 74
mounted upon and rotatable with the feed bar
actuating shaft §6 for the purpose of driving

- same,

A feed bar sprocket 15 (Figures 3 and 4), which
is mounted upon and rotatable with the feed bar
jack shaft 12, is engaged by a feed bar chain 18
which also engages the gear box sprocket 77
which is rotatably supported upon and by the
feed bar gear box 78. ‘The feed bar gear box 18
is. mounted upon the platform base {2 near the
drum gear box 33 and rotatably. supports a gear
box pulley 79 which is radially aligned with the
variable pitch pulley 87 mounted on the motor 35.
The sprocket 77 may be provided with any con-
ventional slip clutch, not shown, for preventing
damage to the grid feed bar 43 and associated
mechanism  in the event that a grid becomes
jammed during advancement from the grid plat-
form 3% onto'the belt 21 or thereafter.

The gear box pulley 79 and variable piteh pulley
37 are mutually engaged by an appropriate pulley
belt 84 (Figure B). The lower reach 82 of the
pulley belt 81 is rotatably engaged by an adjust-
ment pulley 83 which ig rotatably supported upon
the free end of the pulley arm 84 of the pitch
adjusting fork 85. That end of the pulley arm
84 remote from the adjustment pulley 83 is joined
by, and preferably integral with, an adjustment
arm 86 which is preferably, but not necessarily,

disposed at an angle of approximately 35 degrees..

to the szid pulley arm. The pitch adjusting fork
8% is nivotally supported at the junction of the
pulley - and adjustment arms upon a support
bracket 87 (Figure 5), which is mounted upon
and secured to the platform base 12 approxi-
mately between the gear box 33 and the gear
box 18.

The pitch adjusting fork 88 is normally posi-
tioned so that the pulley and adjustment arms
g4 and 83, respectively, are substantially below
the pivot point of the pitch adjusting fork 835
upon the support bracket 81. The free end of
the adjustment arm 88, remote from the said
pivot point, is threadedly engaged by a substan-
tially horizontal adjustment rod 88 which is pref-
erably rotatably supported  upon the platform
base {2 by means of the rod support post 89. The
adjustment pulley, henee the pulley arm 84, is
preferably disposed between the adjustment arm
85 and the support post 89.

That end of the adjustment rod 88, remote from

the end thereof engaged by the adjustment arm .

A pair of connecting rods §9°
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88, is engaged by and securedto a crank 81:o0f -

any convenient, conventional type: - Accordingly,

g

.reach 23 of the conveyor helt 2I.

rotation of the adjustment rod 88 by means of:
the crank 91 causes the pitch adjusting fork 85

" {o pivot upon the support bracket 87 toward or

away from the rod support post 82. Such pivotal
movement of the pitch adjusting fork 85 effects
a generally upward or downward movement of
the adjustment pulley 83 with respect to the plat-
form base 12 and the lower reach 82 of the pulley .
belt 8! with which said pulley 83 is engageable.
Such movement of the adjustment pulley 83 tends
to change the effective length of the belt 81 which
in turn results in a comparable change in the
pitch diameter of the variable pitch pulley 37
within standard, conventional limitations.
Liquid conducting pipes 92 and 93 (Figures 2
and 6) are introduced into the space between the
webs 18 and 29 and the upper and lower reaches
of the conveyor belt 21 for the purpose of de-
positing a liquid, such as water, upon the inner,

-opposed surfaces of both reaches of the belt 21,

intermediate the trailing drum {7 and the lead-
ing drum {§. The pipe §2 is preferably disposed
parallel with and adjacent to both the lower reach
23 and the leading drum 18 for depositing said
water upon the upper surface of said lower reach
just before it passes around the drum 8. The
pipe 9% is preferably disposed parallel with and
adjacent to both the upper reach 22 and the trail-
ing drum 7 for depositing said water upon the
lower surface of said upper reach just before it
passes around the drum 7. Thus, the water so
deposited upon said upper and lower reaches is
urged therethrough as said reaches pass around
the drums 71 and 18, respectively. In this way,

5 the water is urged through the belt from the

side opposite that onto which the paste wag origi-
nally applied and hence its cleaning action is very
effective.

A pair of presser rolls 4 and $5 (Figures 1
and.2) are rotatably supported below and against
the leading and trailing ends, respectively of the
lower reach 23 of the conveyor belt 2i. The
presser rolls 84 is axially alighed with and dis-
posed vertically below the leading drum {6 and
the presser roll 95 is axially parallel with and dis-
posed vertically below the trailing drum 1.

A belt tightening roll 96 is rotatably supported
upon and below the beams 14 and 15 so that it is
axially alighed with and near to the trailing drum
{7 and engages the lower surface of the lower
reach 23 of the conveyor belt 21 intermediate the -
leading and trailing ends thereof. The tighten-
ing roll 85 is vertically adjustable so that up-
ward movement thereof causes the conveyor belt

521 to be stretched more tightly around the drums

igand 11. A tightening roll wiper 87 is supported.
adjacent to the tightening roll %8 for sweeping
the surface thereof as said tightening roll is ro~
tated as a result of its contact with the lower
Thus, any
moisture and/or paste removed by said tightening
roll 86 from the conveyor belt 21 is removed from
the tightening roll 98 by the wiper 27.  An idling -
roll 98 -is rotatably supported upon and between

“the webs 19 and 28 approximately midway be-

tween the leading drumi 16 and the trailing drum-
1T for engaging the upper surface of the lower
reach 23 of the conveyor belt 2i. The idling roll
88 assists in controlling the movement of the
lower reach 228 and assists the tightening roll 96
in effecting control of the tightness of the con-
veyor belt 21.

‘A drain trough 98 and drain pan 10{:aré pro-’
vided -within’ the frame LI between the.platform -
base 12 and the channel beams {4 and i5 for the ’
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purpose of catching and collecting both moisture
and excess paste removed from the conveyor belt
21 as said conveyor belt passes between the trail-
ing drum 17 and the leading drum (6.

A belt shim 102 (Figure 6), which may be fab-
ricated from metal plate, may be secured to the
top of the belt plate {8 substantially throughout
the length and width thereof for raising the level
of the upper reach 22 of the belt 21 when it be-
comes desirable to paste grids of thickness less
than the range of grid thickness to which the
pasting machine is normally adaptable without
changing the vertical adjustment of the hinge
posts 51 and 52 and the hopper support bolts 48
and 40a.

Alternate structure

As shown in Figures 8 and 9, a pressure roll
105 is rotatably supported upon the shaft 15§ be-
tween the upper and lower reaches 22a and 23a,
respectively, of the endless conveyor belt so that
it extends upwardly into the slot 187 in the belt
plate 18¢ and is substantially tangent with the
upper surface thereof.

The pressure roll {95, which is preferably equal
in diameter to the leading drum {6a, is axially
parallel with, and disposed directly below, the
mixing roll §%a in the paste hopper 47a, which
hopper may be substantially identical to the paste
hopper 41.

The slot 187, which is at least as wide as the
hopper 41a, extends toward the leading end 108
of the upper reach 22¢ from the upper surface
of the pressure roll 105 a substantial distance,
such as approximately three inches, thereby per-
mitting a downward flexion 109 (Figure 8) of the
upper reach 22¢ by the paste 110 between the
leading edge of the slot 197 and the pressure roll
165.

The lower reach 23¢ passes between the pres-
sture roll 165 and a presser roll {11, which is axi-
ally parallel with, and disposed directly below, the
pressure roll 105,

A liquid conduit 112, which may be substan-
tially identical to the pipe 92, is disposed adjacent
to the lower reach 23¢ and the pressure roll 105
on the rightward, or trailing, side thereof, as ap-
bearing in Figure 8.

Operation

As shown in Figures 1, 2 and 5, energization
of the motor 35 effects a constant speed actu-
ation of the gear box 33 through the pulley and
belt assembly 36 and an adjustable speed actu-
ation of the gear box 78 through the pulley belt
81. The trailing, or driving drum I7 is rotated
at a constant speed by the gear box 33 through
the driven sprocket 31, the chain 29, the sprocket
28 and the jack shaft 24, Such rotation of the
trailing drum 17 effects rotation of both the con-
veyor belt 21 and the leading drum 8.

Actuation of the gear box 33 also effects rota-
tion of the mixing rolls 55 and 56 in the paste
hopper 47 (Pigure 2) through the sprocket 6f,
the chain 58, the sprocket 58 and the appropriate
interengagement of gears associated with the
mixing rolls 55 and 56 and the jack shaft 57.

In synchronization with the rotation of the
mixing rolls 55 and 56 and rotation of the con-
veyor belt 24, the feed bar gear box T8 effects
reciprocable motion of the grid feed bar 43 from
the sprocket 71, through the chain 78, the
sprocket 15, the gears 13 and 74, the jack shaft
12, the actuating shait §6, the actuating disks §7
and 68, and the connecting rods 69 and T1. The
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paste hopper. 47 may be provided with a mixing
paddle or other means, not shown, in any con-
ventional manner, for keeping the paste within
the said paste hopper in continuous agitation.

Accordingly, as the conveyor belt 21 moves
around the drums I8 and i7 the grid feed bar 43
advances one grid 46 at a time from its posi-
tion upon the grid supporting platiorm 39 onto
the leading end of the upper reach 22 of the con-
veyor belt 2. The grid is econveyed by the belt
21 beneath both the lower edge of the fixed guide
plate 44 and the pressure roll 38. The conveyor
belt 21 then moves the battery grid 46 under the
paste hepper 47 (Figure 3) where the mixing
rolls §% and §8 squeeze the paste into the inter-
stices in the grid 48. As the pasted grid passes
under the trailing end of the paste hopper 47,
the squeegee bar 62 secured thereto wipes the
excess paste from the upper surface of the grid.
The conveyor belt 2i moves the pasted grid until
it passes under the fiattening roll 63 where it is
thereafter released from the upper reach 22 onto
any convenient, conventional means, such as the
conveyor rolls 60.

With the flattening roll 3 preventing the
arching of the conveyor belt immediately ahead
of the trailing roil {7, and also assuring the clean
and positive separation of the grid from the belt,
there is substantially less paste pulled from the
grid by and onto the belt than when such roil is
not used. Its pressure should be only sufficient
to prevent the said arching and thereby con-
fining that portion of the upper reach of the belt
21 conveying pasted grids to a substantially un-
broken plane up to the point that it actually
commences to turn around the trailing roll 11.

The flexible paste control strips 58, 58¢ and
30D adjustably secured to the bottom of the hop-
per 41 control the application of the paste to
the grid as it passes beneath the paste hopper
47. However, the spacing of one grid with re-
spect to an adjacent grid as said grids are ad-
vanced from the grid platform 3% onto the con-
veyor belt 21 is controlied by the speed of recip-
rocation of the feed bar 43 with respect to the
lineal speed of the conveyor belt 2{. The lineal
speed of the conveyor belt being constant, such
spacing is varied by adjusting the speed of recip-
rocating of said feed bar 83. This is accom-
plished by adjustment of the vertical vosition of
the adjustment pulley §3.

The spacing between the individual grids upon
the conveyor belt 2i can thus be increased or
decreased, respectively, by moving the pulley 83
upwardly or downwardly, which results in slowing
down or speeding up the grid bar gear box 78.
Thus, as shown in Figure 5, if it becomes desir-
able to reduce the spacing between the individual
grid upon the conveyor belt 21, the crank % on
the adjustment rod 88 is rotated in the appro-
priate direction so that the adjustment pulley 83
is lowered thereby increasing the pitch diameter
of the variable pitch pulley 37 which in turn
effects a speed-up of the feed gear box 78, there-
by increasing the speed of reciprocation of the
grid feed bar 43. The space between the in-
dividual grids is increased by rotating the crank
81 in the opposite direction.

‘Water deposited upon the upper reach 22 of the
conveyor belt 21 by the pipe 83 is urged, at least
partially, through the upper reach by the trail-
ing drum §71. As the water is thus sgueezed
through the porous belt, excess paste imbedded
in the pores of the beit or adhering to the sur-
face thereof is urged therefrom by said water
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4Ad carried away thérewith. ‘The presser roll 85
réfioves the excess moisture from the conveyor
Bélt 21 by pr essing said conveyor belt against the
traﬂmg drumi {7 a8 the said belt passes there-
Vetiween. . Water may be deposited upen the lower
reaéh 23 by the pipe $2 and is urged through the
I6%ér reach by the leading drum {6 thereby
Tréioving such pasie as may be adhering to said
Belt after it passes between the trailing drum i1
and présser roll §8. Thé presser roll 84, by hold-
mg tHé conveyoi belb 21 tightly against the lead~
ing roll { 6, refioves excess moisture from the
16Wwér feéach ditd also iraproves the positiveness

of the driving of said belt.
m"'lsture anid paste are removed, they may drop
ifito the drain trough §9 and/or the drain pan
10§.

Tt will be observed that the means, including
the pitcu adjuisting fork 85 and its associated
parts Whereby the spacing between individual

ohi the conveyor beit 24 may be controlled,
i§ &o constructed that the change in spacing
€4h Be effected whils thé machine is in opera=
tion.

Sifiee the length, hence thé tightness of the
conveyo; belt 21 will vary both with use and with

aviatmn il moisture content, the tighténing roil
8§ is dlso mounted for adjustment while the belt
21 i§ moving.

e ad;ustable guide plate 45 can be moved
toward and awdy from thé fixed guide plate m‘l
Within limitations, for sdaptation to: batie
27188 of various sizes. Likewise the paste eon-
trol stribs 58, sin afid 580 under the pasté hop-
per 47 eati also he gither adjusted or replaced to
rheet the requirements for various sizes of grids.

The elevation of the hopper 47 with respest to
the belt & may ke sltered either by insertion of
the bislt shim 18 2 between the belt plate 18 and
the ttpper reach 22, sithstantially throughout the
length theteot, or by adjustment of the hinge

10

As the said excess _

26

30

40

posts 51 and 52 and the hopper support bolts 45 .

and A3z,
Ifi thé alternate structure (Flgures 8§ and 9),
the pressure roli 16§ effects a posnzlve filling of

thg interstices ifi that surfade of the grid 45 -

beafing against the upper reach 22g. That por=
tion 108 of thHe Upper reaeh 22a passing over the
" glot 101, is flezed dawnw:zrdly by the paste {{0

Within the Hopber 47a, thereby permlttmv paste ¢

to pass_ through and to aéeumulate below the
grid 48 (f;gure §) as said grid passes over the
slot 189, As the upper reach 22 and the grid

88 thercon pass over the pressure roll t85, the -

said acetimulation of pasteis urged tipwardly into
the interstices in the ower side of the grid; there~
by effecting a coraplete application of paste to
the grid without bendinz the grid wires, which
bénding otherwise generally occurs.

_ Thé lguid conduit 142, in combination with
the pressure roll i85 and the presser roll {lf,
éffects o cleaning action on the lower redch 23
sibstantially identical to the cledning action de-
seribed above with respect to the pipe 92,

. Althodgh the above mentioned drawings and
description apply to one particular, preferred em-
bodiment of ths inventicn, it is not my inten=
tion, implied or stherwise, to-eliminate other vari-
Ations or modifications which do not depart from
thé scope of the invention unless spemﬁczuly

stated to the contrary in the hereinafter ap-

pended claims.

I elaim:

1. Ifi o self-eleansing. machine for-automati=
eally applyitis Paste to a plurality of battery
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grids, the combination comprising: a fiéxible con-
veyor; & platform adjacent to one end of said
conveyor; a reciprocable feed bar for advahcing
said grids, one at a time, from said platform
onto said conveyor and pewer driven medns ef-
fecting réciprocation of said bar; means effecting
unidirectional movement of said conveyor; ad-
justable driving means includinig a variablé pitch
rulley, a fixed pitch pulley, a belt encircling said
pulleys and manuaily conirollable means for dis-
placing a reach of said belt; associated with said
driven means and controlling the speed of said
reciprecation independently of the movement of
saitl conveyor; a Liopper and means supporting
same above said conveyor; means resiliently re-
sisting upward flexion of said conveyor, means
positively resisting downward flexion of said con-
veyor along a lihe perpendicular thereto and be-
neath said hopper; means within said hopper for
forcing  paste into said grids; end means se-
cured to the bottom of sa d hoppsr for eontrol-
iing the apphcatlon of paste to said grids.

2. In aself-cleansing machine forautovna,tlca,lly
applying paste to a plurality of battery grids; the
combination comprising: an endless, porous belt
having upper and lower courses; a platform adja-

cent to one end of said upper course and substan-

mahy co-planar therewith; a reciprocable feed
bar for advancing said grids, one at a fime,
from said platform ento said upper course and
power driven imeans ei’fectmEy 1°mprocatxon of
said bar; means effeching unmuncmonal move-
ment of said upper course; adJuSuabIe drmmg
means; inciuding a- variable piteh pulley, a fixed
pitch pulley, a belt encircling said pulleys ‘and
manually controllable means for displacing a
reach of said belt; associated with said drlven
means and controliing the speed of said recip-
rocation independently of the movement of said
upper course; a hopper and means adjustably
supporting same above said upper course near
one end thereof; means resiliently resisting up-

ward flexion of said upper course, means posi-
tively resisting downward flexion thereof along
a liné perpendicular théréto and beneath said
hopper; rollers within- said hopper, cocperable
with said means resisting downward flexion of
the upper course, for forcing paste info said
erids; and means seciifed to the bottom of said
hopper for controlling the application of paste
to said grids:

3. In a self-cleansing machine for automati-
cally applying - paste to a 'plurahty of battery
grids, the combination comprising: a pair of
parallel, horlzontady spaced, rotatable drums
and an end‘ess, porous belt extending around
said drums and havmg upper and lower reaches;
a platform adjacent to one end of said upper
reach and substantially co-planar therewith; a
reciprocable feed bar for advancing said grids,
one at a time, from said platform onto said
upper course and power driven means effecting
reciprocation of said bar; means effecting rota=
tion of said drums; and adjustable driving means
including a variable pitch pulley, a fixed piteh
pulley, g belt encircling said pulleys and man-
ually controllable means for displacing a reach
of said belt, associated with said driven means
and controlling the spéed of said reclprouatlon

_indépendently of the rotation of said drums; a

hopper and means adjustably supporting same
above said upper course near one end therecf;
means resmentlj résistifie upward flexion of said
upper course neéar the other ehd theiéot; means
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" resisting downward flexion of said upper course
-along a line perpendicular thereto and beneath
said hopper; rollers within said hopper, cooper-
able with said means resisting downward flexion
of the upper course, for forcing paste into said
grids; and means secured to the bottom of said
hopper for controlling the contact of said grids
by said paste.

~ 4, In a self-cleansing machine for automati-

cally applying paste to a plurality of battery:

grids, the combination comprising: an endless,
porous helt having upper and lower courses; a
platform adjacent to one end of said upper
course and substantially co-planar therewith;
means effecting unidirectional movement of said
upper course; means for advancing said grids,
one at a time, from said platform onto said upper
course, a hopper and means yieldably resisting
upward flexion of said upper course near one end
thereof, said last-named means including three
-spaced strips longitudinally arranged with re-
spect to the direction of movement of said con-
veyor and positioned on the under side of said
hopper, one thereof heing located midway be-
tween the sides of said hopper and each of the
other two thereof being affixed by their mutually
remote longitudinal sides to said hopper and dis-
‘torted along their respectively opposed edges for
resiliently engaging the upper surface of the re-
spective lateral edges of a battery grid resting on
said upper course; and means supporting said
conveyor below said hopper and so spaced from
said hopper as to hold a battery grid on the sur-
face thereof snugly against said three strips.

5. In a machine for automatically applying
paste to a plurality of battery grids, the combi~
nation comprising: a conveyor including a pair
of parallel, horizontally spaced, rotatable rollers
and an endless porous belt extending around said
rollers and having upper and lower reaches; a
first of said rollers being adjacent the feeding end
of said conveyor and a second of said roilers being
adjacent the discharge end of said conveyor; a
third roller adjacent said second roller, disposed
with its axis parallel to the axis of said second
roller and positioned to engage said conveyor
adjacent its point of tangency with said second
roller but spaced from said point toward said first
rolier a distance sufficient to prevent arching of
said conveyor belt, said distance being less than
the radius of said second roller; grid supply means
adjacent said feeding end of said conveyor sup-
plying batiery grids thereto and paste supply
means located between said grid supply means
and said third roller for forcing paste into said
grids.

6. The device described in claim 5 having also
means for discharging a quantity of cleansing
liquid against the under side of said conveyor
belt, said cleansing fluid contacting said con-
veyor belt at a point spaced toward said first
roller from said third roller a distance sufficient
that said liquid substantially penetrates said belt
prior to its point of tangency with said second
roller.

7. In a self-cleansing machine for automati-
cally applying paste to a plurality of battery
grids, the combination comprising: a flexible
conveyor, and a hopper disposed thereabove; a
platform adjacent to one end of said conveyor;
reciprocable means for advancing a grid from
said platform onto said conveyor and driven
means effecting such reciprocation; means effect-
ing unidirectional movement of said conveyor;
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adjustable driving means, including & variable
pitch pulley, a fixed pulley, a belt encircling said
pulleys and manually controllabe means for dis-
placing a reach of said belt, associated with said
driven means and controlling the speed of said
reciprocation independently of the movement of
said conveyor; means resiliently resisting up-
ward flexion of said conveyor, means positively
resisting downward flexion thereof beneath said
hopper; and means within said hopper for effect-
ing controlled application of paste to said grids.

8. In a self-cleansing machine for automati-
cally applying paste to a plurality of battery
grids, the combination comprising: a pair of
parallel, horizontally spaced, rotatable drums and
an endless belt extending around said drums and

~having upper and lower reaches; a platform ad-

jacent to one end of said upper reach and sub-
stantially co-planar therewith; feeding means
for advancing said grids, one at a time, from
said platform onto said upper course and power
driven means effecting operation of said feeding
means; means effecting rotation of said drums;
and adjustable driving means including a vari-
able pitch pulley, a fixed pitch pulley, a belt en-
circling said pulleys and manually controllable
means for displacing a reach of said belt, asso-
ciated with said driven means and controlling
the speed of operation of said feeding means in-
dependently of the rotation of said drums; a
hopper and means adjustably supporting same
above said upper course near said one end there-
of; means resisting downward flexion of said
upper course along a line perpendicular thereto
and beneath said hopper; rollers within said
hopper, cooperable with said means resisting
downward flexion of the upper course, for forcing
paste. into said grids; means secured to the bot-
tom of said hopper for controlling the contact
of said grids by said paste.

9. In a seli-cleansing machine for automati-
cally applying paste to a plurality of battery grids,
the combination comprising: a conveyor com-
prising an endless belt having upper and lower
courses; a platform adjacent to one end of said
upper course and substantially co-planar there-
with; means effecting unidirectional movement
of said upper course; feeding means for advanc-
ing said grids, one at a time, from said platform
onto said upper course and power driven means
driving said feeding means; a hopper and means
resisting upward flexion of said upper course
near one end thereof, said last-named means in-
cluding at least three spaced strips longitudinally
arranged with respect to the direction of move-
ment of said conveyor and positioned on the
under side of said hopper, one thereof being lo-
cated between the sides of said hopper and each
of the other two thereof being affixed to said
hopper for resiliently engaging the upper surface
of the respective lateral edges of a battery grid
resting on said upper course; means supporting
said conveyor below said hopper and so spaced
from said hopper as to hold a battery grid on the
surface thereof snugly against said three strips;
rollers within said hopper cooperable with said
conveyor supporting means for forcing paste into
said grids.

10. The device described in claim 9 having
also: rollers at each end of said belt for support-
ing and driving same; means for discharging a
quantity of cleaning fluid against the underside
of said conveyor belt, said means being positioned
so that said cleaning fluid will contact said con-
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‘yeyor belt at.a point spaced toward said hopper
from the discharge end of said conveyor. a dis-
tance sufficient that said liquid will substantialiy
penetrate said belt prior to its point of tangency
. with the roller supporting. and driving said belt
-at said- discharge end. .
11. The combination defined in-claim 9 in-
cluding also: means. for adjusting.the speed ol
one of said feeding means and:said conveyor,

said speed adjustment being of such range that’

said conveyor and said feeding ineans can he
-correlated for feeding grids onto said: conveyor
in g substantially continuous. end-to-end rela-
" tionship with respect to each cther.

12, In a self-cleansing machine for automati-
~cally applying paste to.a plurality of battery
‘grids, the combination comprising: & conveyor
-comprising an - endless belt having upper and
lower courses; a platform adjacent to one end
of said upper course and substantially co-planar
.therewith; means. effecting unidirectional move-
ment.of said upper course; feeding means for
advancing said grids, one at a time, from said
platform onto said upper course and power driven
means driving said feeding means; 2 hopper and
means for holding the grids snugly against the
conveyor, . including at. least two elongated,
spaced, strips longitudinally arranged with re-
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spect to the direction of movement of said con-
veyor and positioned on the underside of said
hopper, each of said two strips being affixed to
said hopper along one longitudinal edge of each
thereof for resiliently and respectively engaging
by the other longitudinal edge of each thereof the
upper -surface of respective lateral edges, and
only said edges, of a battery grid resting on said

‘upper. course; means-supporting said conveyor

below said hopper and so spaced from said hopper
as to hold a battery grid on the surface thereof
snugly against said two strips; means within said
hopper cooperable with said conveyor supporting
means for forcing paste into said grids.

HERBERT C: WINKEL.

References Cited in the file of this patent
UNITED STATES PATENTS

Number Name Date
993,684 Vom HOff <o May 30, 1911
1,235,027 Harrison e o July 31, 1917
1,627,764 Angell _ e May 10, 1927
1,719,409 Webh oo July 2, 1929
1,975,039 Goodrich et al. ____ Sept. 25, 1934
2,107,733 Henry e Feb. 8, 1938
2,215,438 Radle Sept. 17, 1940
2,392,746 Labombarde ... ..._ Jan. 8, 1946



