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United States Patent Office 

3,122.293 
APPARATUS FOR FORMING INDVDUAL PADS 
FROM GitHERWISE CONTENUC USBATT STRIPS 

Curt G. Soa, Box 1121, Boynton Beach, Fla. 
Filed San. 3, 1965, Ser. No. 80,165 

7 Claims. (C. 225-93) 

This invention relates to a batt divider unit and em 
bodies improvements on the batt divider unit shown in 
my copending application Serial No. 760,963, filed Sep 
tember 15, 1958, now U.S. Patent 3,020,687 and prior 
applications Serial No. 742,289 filed June 16, 1958, now 
abandoned, and Serial No. 664,063 filed June 6, 1957, 
now U.S. Patent 3,017,795. 

In the prior application aforesaid, the batt material 
subdividing hoods are driven by a unidirectionally ro 
tating cam. The shape of such cam governs such de 
tails of hood motion as acceleration, deceleration, for 
ward speed, reverse speed, etc. The cam aforesaid 
drives the hoods from the mid-point of a carriage on 
which the hoods are mounted. For larger and wider 
batt dividing installations, mid-point drive has not proven 
to be entirely satisfactory for all conditions. 
The present invention embodies improvements over 

the structures aforesaid in that the hood carriage is driven 
concurrently at its side margins. Such a drive is more 
positive, is capable of handing higher loads and ends 
itself to precise control and accurate management of the 
movements of the hoods, without side sway, cramping, 
or other impediments to smooth operation of the hoods. 
More specifically, the present invention is embodied 

in a pair of threaded drive shafts which are in threaded 
coupling engagement with the side margins of the hood 
carriages. These threaded drive shafts are driven 
through a reversing transmission to selectively drive the 
shafts in one direction or the other to respectively ad 
vance the carriage and hoods forwardly or retract the 
carriage and hoods rearwardly with respect to the parallel 
movement of the batt strip conveyor. 
The reversing transmission desirably includes electro 

magnetic couplings which act upon forward and revers 
ing gear sets to selectively couple the power source to 
the threaded drive shafts. 

For timing purposes the threaded couplings between 
the drive shafts and hood carriages can be advanced or 
retracted with respect to the drive shaft and independently 
of the powered operation thereof. through the reversing 
transmission. The electromagnetic couplings are actu 
ated in timed relation to the movements of the hood 
carriage along the conveyor, limit switches being dis 
posed on the path of the carriage for actuation thereby. 

Other objects, advantages and features of the inven 
tion will appear from the following disclosure in which: 

FiG. 1 is a fragmentary perspective view which dia 
grammatically illustrates the general overall functional 
operation of the batt divider unit. 
FIG. 2 is a side elevation of a batt divider unit em 

bodying the present invention, a feeder therefor being 
shown fragmentarily. 

F.G. 3 is a fragmentary cross section taken through 
a hood engaged with a batt strip on the conveyor. 

FIG. 4 is an end elevation of a bait divider unit em 
bodying the invention. 

F.G. 5 is a fragmentary end elevation on a larger 
scale than that shown in FIG. 4. 

FIG. 6 is a fragmentary plan of one of the adjustable 
vacuum hoods. 
FEG. 7 is a fragmentary end elevation of the batt 

divider of FIG. 5, portions of the hood being shown in 
ross section. 
FIG. 8 is a simplified schematic electrical circuit dia 

gram showing the relationship between the control 
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Switches and the operating components of the batt di 
vider unit. 

FIG. 9 is an elevation of the reversing transmission 
with the cover removed to expose the gearing and with 
portions thereof shown in cross section. 

FIG. 10 is a cross section taken along the line 9-0 
of FG 9. 
The general environment and mode of operation of 

the batt divider unit herein disclosed is similar to that 
shown in my copending application aforesaid. This ap 
plication will be limited to a disclosure of particulars in 
which the present invention differs from and improves 
upon the structure disclosed in said prior application. 
AS in the prior application, strips 18 of batt material 

are formed on the upwardly moving screen conveyor 1. 
and are deposited on the horizontally moving conveyor 
belt 12. Strips at are merely illustrative of the various 
shapes of batts which can be divided by the mechanisin 
herein disciosed. The batt can be continuous across the 
full width of belt 12, or formed into strips as shown. 
Because the belt 2 and other components shown herein 
are much wider than in the device shown in the prior 
application aforesaid, much more batt material is pre 
Sented to the batt divider unit for subdivision. 

Belt 12 is supported on and sides over the top sur 
face of apron table i8 which provides a firm support 
against which Subsequent batt dividing operations are 
carried out. The batt material is compacted somewhat 
by a compacting apron belt 23, the lower run of which 
is appropriately spaced from belt 2. 
The strips 18 on belt 2 pass beneath one or more 

vaClium hoods i4, 15 which are operated pursuant to the 
Structure of the present invention to subdivide the other 
Wise undivided strips 18 into pad segments 6 spaced 
longitudirially by Subdividing gaps 17. As in the prior 
application, when the hoods 54, 5 are lowered into 
pressure contact with the strips i3 and the hoods are 
Subjected to Subatmospheric pressure, the batt material 
expc3ed to the interior of the hoods will be removed 
pneumatically through the discharge conduits 29 for re 
turn to the chamber in which the upwardly moving belt operates. 
As best shown in FIG. 1, the discrete pads ié may then 

be ensleeved between upper and lower wrapping sheets 
21, 22, of paper or the like, and further conveyed by the 
belt conveyor 23 for embossing, slitting, etc., as outlined 
in the prior application aforesaid. As shown herein, 
however, the transfer of the pads 13 from belt conveyor 
12 to belt conveyor 23 is facilitated by the guide rod 24 
which extends laterally across the width of the respective 
belt conveyors 12, 23 and over which the lower paper web 
22 is guided. The rod 24 is positioned closely adjacent 
the periphery of end roller 25 and in alignment with the 
top run of belt 2, thus to reduce to a negligible amount 
the gap beyond the discharge end of belt 2. 

Each hood 14, 15 is mounted on its own carriage 25, 
29. The carriages consist respectively of side bearing 
blocks 27 adapted to slide along the longitudinal guide 
rods 28 which are disposed along the margins of she belt 
conveyor 2. The respective bearing blocks 27 in each 
carriage are cross connected by angie tie bars 32. 
Each bearing block 27 has a laterally projecting shelf 

30 which supports on its undersurface a fluid motor 32, 
the piston rod 33 of which extends upwardly through a 
suitable aperture provided in the shelf and is connected 
with a cross head 34 (see FIG. 7). The cross head is 
guided for reciprocating movement vertically by the guide 
pins 35 which reciprocate through suitable bores formed 
in the bearing block 27. 

Each cross head 34 supports the legs 36 of a generally 
U-shaped bracket from the top web 37 of which the 
sheet metal hood 4 or 15 is suspended on angle brackets 
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38. The hood is desirably made in separate parts which 
telescope laterally. Where there is a relatively large 
quantity of material to be removed, the sections are ordi 
Ilariiy enlarged laterally to provide a greater air fow. 
The converse is true of narrow batts. Moreover, when 
the strips 18 are relatively deep, a wider space is desir 
able so that when the wrapper is applied, there will be 
more Space between pads in which to emboss and slit the 
paper webs. The respective brackets 38 have slide fas 
tenerS 39 which may slide along the bracket web 37 and 
tre threadedly engaged with the adjusting screws 4A best 
shown in F.G. 6. The threads on the screw 4 at op 
posite sides of central bearing bracket 42 are threaded 
allochirally so that the respective parts of the hood re 
Spectively connected to the angle brackets 38 can be con 
currently moved toward or away from each other to in 
crease or decrease the cross section of the hood. Screw 
45 has a headed end 43 to which a wrench can be fitted. 
The hood parts are provided at their lower margins 

with sealing strips 44 which will clamp against the batt 
strips 6 as shown in FIGURE 3 and prevent leakage of 
air into the hood. The hood is open to the atmosphere 
at ports 45, the size of which can be adjusted by manipu 
lation of slide valves 46. When the hoods are subject to 
Subatmospheric pressure, air will be admitted through the 
port 45 and air and batt material entrained therein will 
be removed from the hoods through the ducts 48 and to 
the center of the hoods through duct 47 and sleeve 51. 
Flexibie conduits 52 return the batt material removed by 
the hocds to a duct 53 to the chamber in which the 
strips are first formed on the belt . 
As best shown in FGS. 2 and 4, flexible conduits 52 

have intermediate gate valves 54 actuated by fluid motors 
55. The control of the operation of the gate valves 54, 
which selectively subject the vacuum hoods 14, 15 to sub 
atmospheric pressure, and the coordination between the 
operation of these valves and the movement of the hoods 
to and from the batt strips it will be described in greater 
detail in connection with the control circuit shown in 
F.G. 8. 
The respective carriages 26 and 29 for the hoods 14, 

15 are driven by lead screws 56 on paths parallel to the 
path of movement of the belt conveyor 2. There is 
one lead screw at each side of the batt divider unit, as 
shown in FIG. 4. The respective bearing blocks 27 for 
each carriage have depending releasable clamp arms 57 
(FIG. 5) which frictionally engage the periphery of nuts 
60 in threaded engagement with the lead screws 56. Ac 
cordingly, on rotation of the lead screws 56 in one direc 
tion or the other, the respective carriages 25, 29 will ad 
vance axially along the lead screws 56 as guided by the 
guide rods 28. The clamp arms 57 may be disengaged 
from the periphery of the nuts by loosening clamp arm 
screws 6:1. This will permit adjustment of the respective 
carriages axially with respect to the lead screw 56. 

Relatively fine axial adjustment of the respective car 
riages with respect to lead screws 56 is effectuated by 
turning the adjusting rod 62 with which each carriage 
is provided. Rod 52 extends from nut 69 at one side of 
the conveyor to nut 68 at the opposite side of the con 
veyor. The rod has worm segments 63 (FIG. 4) en 
gaged with drive pinions 64 on the nuts 66. According 
ly, the nuts (5) can be turned for fine axial adjustment 
thereof independently of drive to the lead screw 56 from 
transmission 68. in this manner, both the axial spacing 
between the two carriages 26, 259 and the relative longi 
tudinal position of both carriages with respect to the con 
veyor table 8 is readily adjustable. 
The respective ends of the lead screws 56 are provided 

with dual drive sprockets 65 about which are trained dual 
drive chains 65 which are in turn trained about dual drive 
sprockets 67 on the reversing transmission 68 shown in 
detail in FIG. 9. The transmission 68 is driven from 
line shaft 7 (FiG. 4) through chain 72 which engages 
sprocket 73 on the input shaft 74 of the transmission 68. 
As is clearly shown in FG. 4, dual chain 66 is trained 
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4. 
over sprockets 75 on chain tighteners 76 and is concur 
rently in drive engagement with the sprocket 65 for each 
of the line shafts 56. 
The reversing transmission 68 consists of forward gear 

set 76 and a reverse gear set 77. As best shown in FIG. 
0, reverse gear set 77 consists of gear 80 on the drive 

shaft 74, gear 81 on reverse clutch 82 and an intermediate 
reverse gear 83 on jack shaft 84. The reverse clutch 82 
is a conventional electromagnetic clutch which selectively 
clutches and declutches the gear 8 to the transmission 
output shaft 85. 
The forward gear set 76 consists of a gear 86 on in 

put shaft 74 and a gear 37 connected to the forward elec 
tromagnetic ciutch 88 which selectively connects gear 87 
to the transmission output shaft 85. The respective elec 
tromagnetic clutches 32, 88 are electrically interlocked 
so that when one clutch is engaged, the other is auto 
matically disengaged. Accordingly, only one or the other 
of the clutches 32, 33 will engage its gear 3, 87 with 
the output shaft 35. 
The transmission output shaft 85 is also subject to an 

electromagnetic brake 9; which is used in the circuit 
shown in F.G. 8 to positively stop reverse travel of the 
respective hood carriages 26, 29 pursuant to the operation 
of the control circuit. 
The circuit diagrammatically shown in FIG.8 respec 

tively controls the eiectromagnetic couplings of the re 
versing transmission 68, the pneumatic motors 32 which 
raise and lower the hoods 4, E5, and operates the motors 
55 for the gates which selectively subject the hoods to sub 
atmospheric pressure. The circuit includes a series of 
limit switches having actuating arms disposed in the path 
of a striker rod 92 on carriage 26. No such Striker rod 
need be provided on the carriage 29, inasmuch as once 
the spacing between the two carriages is established by 
manipulating the nuts 63 as aforesaid, the two carriages 
26, 29 will maintain the exact spacing and all carriage 
movement is controlled according to the position of car 
riage 26. 
As is explained in greater detail in the copending appli 

cation aforesaid, carriage 29 and hood 5 need only be 
used where relatively short pads are to be produced. 
Where long pads are to be produced, only carriage 26 and 
hood 14 are used. Under these circumstances, carriage 
29 is disengaged from the lead screws 56 by releasing the 
camp arms 57. 
An electrical counter 11, which is also shown in my 

copending application aforesaid, is used to control the 
initiation of each cycle of movement of the respective 
hoods. The control circuit shown herein is superimposed 
upon the control circuit shown in the prior application to 
accommodate for the fact that in the device of the present 
invention reverse movement of the hoods is not inherent 
in the mechanical structure and is effectuated by control 
of the reversing transmission 68, as will now be described. 

Referring now to FIGS. 2 and 8, there are two sets of 
three limit Switches, each respectively mounted on the 
bracket plates 93 and 94. These bracket plates are 
mounted for sliding movement along a longitudinal guide 
way 95. In normal course the bracket plate 93 will be 
adjusted to its appropriate position for the start of the 
batt dividing cycle and no further adjustment in its posi 
tion need thereafter be made. As shown in FIG. 5, the 
plate is clamped by bolts 55 in the dovetail slot 97 in the 
guideway 95. 

Plate 94, however, will commonly be adjusted longi 
tudinally on the guideway 95, depending upon the length 
of time that it is desired to maintain the hoods in pres 
Sure engagement with the batt strip E0. Different batt 
materials, batt sizes, etc., will require variations in the 
time of exposure. 

in any event, once the desired time exposure of the 
hoods to the batt strips 16 has been established, bracket 
94 will be fixed in position on its guideway 95 to produce 
the desired time exopSure. As aforestated, where rela 
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tively long strips are to be produced and in which there 
is ampie time for a single hood 4 to cycle within the 
length of a single pad, only one such hood is used. 
Where the pad length is so short that hood 4 will not 
have time to recycle within the length of a single pad, 
both hoods 4, 5 are used so that the minimum time to 
complete the cycle is doubled. 

Bracket 93 is provided with three limit switches 98, 95, 
180. Bracket 94 is provided with three limit switches 
133, 394, 95. 
The electric counter 11: shown in the application afore 

said will time the initiation of the batt dividing cycle. 
Thereafter, the cycle will be regulated by operation of 
the switches on the panels 93, 94. Upon the comple 
tion cf any cycle, the batt divider units will await the next 
signal from the electric counter 1, to re-start the cycle. 
Assining that the electric counter Sili signals con 

troller i38 to initiate a cycle of operation, controller 158 
will release brake 9 and engage the forward clutch 88 
in the reversing transmission 68 and the lead screws 65 
will start to advance carriage 26 and aiso carriage 29 if 
carriage 29 is coupled to the lead screws. 
As the carriage moves forward, its striker rod 92 will 

first engage the actuator of switch 93. Switch 98 is con 
nected to a control mechanism 66 for the pneumatic 
Tinotors 32 to draw the hoods downwardly toward con 
veyor 2. The Striker rod 92 next contacts the actuator 
for switch. 99 which is connected to control apparatus €7 
for the air gate valves 35. The spacing between the re 
spective switches is so adjusted that the hoods come to 
matching speed before they are clamped against the coin 
veyor beit 2 and the hoods are down before the gate 
waive 54 will operate. 

Striker rod 92 will also engage the actuator for switch 
i03, but this switch, which is designed to disconnect the 
reversing transmission 68 from the lead screws 55, will 
at this point in the cycle be interlocked against such actu 
ation. During the continued movement of the carriages 
parallel to the movement of the belt 12, batt material in 
the gap areas thereof will be pneumatically renoved. 

ter carriage 26 has reached a point where its striker 
rod $2 engages the actuator for Switch 3 on panel 
bracket 94, ail of the batt material will have been reincved 
from the gap. Actuation of switch 63 will be effective 
through the centrol mechainsin 67 to isclose gate 54 and 
thus discontinue few of air through the hoods. Further 
movement of the carriage will then engage its striker rod 
against the actuator for switch 34 which is effective 
through control mechanism it;6 to reverse the pneuimatic 
Inctor 32 to raise the hoods from engagement with the 
beit i2. Shortly thereafter, the striker rod 92 will en 
gage the switch 365 which will function through the con 
troller mechanism 38 to energize the reversing electro 
magnetic clutch 82. This action automatically releases 
forward electromagnetic clutch 88. 

Near the end of the return stroke, striker rod 92 
will travel past switches 959, 98, which are interlocked 
against actuation on the return stroke, and engage the 
actuator for switch 63 which will be effective through 
the controlier 08 to disengage reverse clutch 82 and to 
actuate the brake 9. Because of overrun of the mech 
anisms, the carriage will drift past switch 69 before the 
carriage comes to a complete stop where it will be held 
by tha brake 93 until the electric counter 11 again 
initiates the forward cycle by releasing brake 9 and 
energizing the coupling 88. 

i claim: 
1. A batt divider comprising in combination with a 

conveyor on which an undivided batt strip is conveyed, 
of a vacuum hood, a carriage on which said hood is 
adapted to travel alongside said conveyor with a portion 
of the batt strip exposed to the hood for pneumatic re 
moval of said portion, drive means for said carriage in 
cluding a drive shaft in screw threaded drive connection 
with the carriage, a power source, a reversing transmis 
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6 
sion connecting the power source to the shaft and control 
means for actuating said reversing transmission to selec 
tively advance the carriage forwardly in the direction of 
conveyor motion and retract the carriage rearwardly in 
the opposite direction, the screw threaded drive connec 
tion between the shaft and the hood comprising a threaded 
nut, and means for advancing and retracting said nut on 
said shaft independently of shaft drive through said 
reversing transmission. 

2. A batt divider comprising in combination with a 
conveyor on which an undivided batt strip is conveyed, 
of a vacuum hood, a carriage on which said hood is 
adapted to travel alongside said conveyor with a portion 
of the batt strip exposed to the hood for pneumatic 
removal of said portion, drive means for said carriage 
including a drive shaft in screw threaded drive connection 
with the carriage, a power source, a reversing trans 
mission connecting the power source to the shaft and 
control means for actuating said reversing transmission 
to selectively advance the carriage forwardly in the 
direction of conveyor motion and retract the carriage 
rearwardly in the opposite direction, said screw threaded 
drive connection between the shaft and the hood com 
prising a threaded nut, and means for advancing and re 
tracting said nut on said shaft independently of shaft 
drive through said reversing transmission, said carriage 
being laterally elongated to span acroSS said conveyor, 
said drive shaft being disposed at one side thereof, a 
second drive shaft and nut coupling at the opposite side 
thereof and means interconnecting said nuts across said 
conveyor for concurrently adjusting said nuts with respect 
to said drive shaft. 

3. A batt divider comprising in combination with a 
conveyor on which an undivided batt strip is conveyed, 
of a vacuum hood, a carriage on which said hood is 
adapted to travel alongside said conveyor with a portion 
of the batt strip exposed to the hood for pneumatic re 
moval of said portion, drive means for said carriage in 
cluding a drive shaft in screw threaded drive connection 
with the carriage, a power source, a reversing transmission 
connecting the power source to the shaft and control 
means for actuating said reversing transmission to selec 
tively advance the carriage forwardly in the direction of 
conveyor motion and retract the carriage rearwardly in 
the opposite direction, said reversing transmission com 
prising forward and reverse gear sets and forward and 
reverse electrically actuated couplings to selectively 
couple one or the other of said gear sets to said shaft, a 
circuit for said couplings including control switches dis 
posed along the path of carriage movement and respon 
sive to carriage movement for the actuation of said coil 
plings, said hood being provided with a motor to move 
it with respect to the travel of the conveyor and to and 
from pressure engagement with a batt strip on the con 
veyor, means for actuating said motor and comprising 
control switches disposed along the path of carriage move 
ment and responsive to carriage movement in timed Se 
quence with the actuation of the control switches for the 
reversing transmission, in combination with means for 
selectively subjecting said vacuum hood to subatmospheric 
pressure and including control switches therefor disposed 
along the path of carriage movement and responsive to 
carriage movement for actuation thereof in timed Se 
quence with the actuation of the reversing transmission 
control switches and the hood transport motor control 
switches. 

4. The batt divider of claim 3 in which the respective 
switches aforesaid which are disposed along the path of 
carriage movement are provided with mounting means 
upon which their spacing is adjustable. 

5. The device of claim 4 in which the control Switches 
near the end of the forward travel of the hood are dis 
posed for successive actuation in the following order: 

the switch for controlling pressure within the hood, 
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the switch for the hood traverse motor, the switch 
for controlling the reversing transmission. 

6. A batt divider comprising in combination with a 
conveyor on which an undivided batt strip is conveyed 
thereby, of a plurality of vacuum hoods extending trans 
versely across said conveyor, each of said hoods having a 
carriage on which the hood is carried alongside said con 
veyor with a portion of the batt strip exposed to at east 
one of said hoods for pneumatic removal of said portion, 
drive means for the carriages comprising a threaded drive 
shaft, threaded nuts engaged with said drive shaft and in 
motion transmitting connection to the carriages, drive 
means for said threaded shafts for concurrently moving 
both said carriages and means for independently ad 
vancing on said drive shaft the nut of one carriage with 
respect to the nut of the other carriage to adjust the 
spacing between hoods. 

7. The device of claim 6 in which said hoods span 

O 

8 
laterally across said conveyor, said drive shaft being dis 
posed along one margin thereof, together with a second 
drive shaft along the other margin of the conveyor and 
having threaded nuts respectively in inction transmitting 
con?ection with the hood carriages and cross connections 
between the threaded nuts of the respective carriages for 
concurrent rotation of said auts in the adjustment of the 
carriage coupled thereto. 
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